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15306

15306 REGOLITH BRECCIA ST. 7 134.2 g

INTRODUCTION: 15306 is a typical glassy regolith breccia. It
contains glass as balls and shards, many undevitrified; some
lithic (undevitrified) fragments; and numerous mineral fragments
in a glassy, opadque brown matrix. It contains ocne clast which is
probably a pristine highlands igneous lithology. Macroscopically,
it is brownish-gray, subangular and coherent (Fig. 1). 1Its
surface is irregular and has a few zap pits. 15306 was collected
with the soil sample at the rake site on the north-east rim of
Spur Crater.

PETROLOGY: 15306 is a regolith breccia (Fig. 2). It has an
ocpaque, brown, glassy matrix. According to Wentworth and McKay
(1984) it is subporous, with a density of 2.34 gm/cmd. Glass
spheres and shards are prominent, and include green, yellow,
orange, and colorless varieties.. Most are undevitrified, but a
few are brown because of devitrification. Best and Minkin (1972)
included 15306 glass in a series of analyses of Apollo 15 glass,
but tabulated only one glass analysis. Much of 15306 consists of
mineral fragments.

Figure 1. Macroscopic view of 15306,0 following breakage of some
splits from the visible side. Prominent clast in
center is labelled "A", S-71-44401.
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15306

Figure 2. Photomicrograph of 15306,6, general matrix view.
Transmitted light. Width about 2mm.

Lithic clasts are generally sparse and small. One depicted in
Figure 2 is apparently a plagioclase-poikilitic mare basalt.
Warren and Wasson (1980) described and chemically analyzed two
clasts, both highlands, one of which is prcbably pristine. The
"probably pristine" clast (CL21) is about 8 x 7 mm in surface
expression. It consists modally of about 55% plagioclase, 25%
orthopyroxene, 20% olivine, and 1% opaques. Most of the
plagioclase is maskelynitized, with the maskelynite slightly more
calcic (Ang,) than non-maskelynitized plagioclase (Any,).

The mafic grains are less than 0.3 mm across and are scattered.
Mineral compositions are shown in Figure 3. Metal compositions
suggest that the clast is pristine: although the chemical
analysis suggest contamination, this might be from 15306 matrix
which is difficult to separate from the clast. A second clast
(CL25), 5 x 5 mm, is not pristine. It is a noritic anorthosite
containing 79% plagioclase, and is essentially a polymict breccia
with some granulitic texture. Mineral compositions are shown in
Figure 4 and show a wide variation.
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15306

CHEMISTRY: Only €, N, and S analyses have been reported for the
bulk matrix (Table 1). Two clasts were analyzed for major and
trace elements (Table 1); their rare earth patterns are shown in
Figure 5. The chemistry suggests that both clasts are
contaminated with meteoritic material, but Warren and Wasson
(12980) suggest that CL21 is "probably pristine", on the basis of
homogeneous mineral compositions and metal compositions, even
though its siderophiles are high and its rare earth pattern is

essentially that of KREEP. The non-pristine clast CL25 alsc has
a KREEP rare earth pattern. '
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15306

PROCESSING AND SUBDIVISIONS: Although 15306 is coherent, it was
fractured and a few pieces fell off, and early allocations made

from them. One of those fragments (,4) was used to make the
matrix thin sections ,5 and ,6, with much of potted butt ,4
remaining. One of the allocations for the clasts analyzed by
Viarren and wasson was made from a clast in ,1 (CL25) . 'The
probably pristine clast (CL21l) was labelled "B" in data packs and
was scraped from ,0. The genealogy of those two samples is shown
in Figure 6. The clasts visible in Figure 1 include "A" (large,
center) which was sampled but stored and not allocated. The two
other small ones to the right in Figure 1 are "C" and "D"
respectively and have not been allocated.

Fiqire §. Genhealogy of two 15306 clasts allocated to Wasson,
with current masses and locations.

Clast B = CL21
0 107.3 Primtine vault
1

2 0.1829 Pristine vault

T 1 !
,22 123 134 (potnd butt)
0.025 (0.044g) 0
Pristine vault Consumed H.t\u:nnd vault

.29 {(T8)
Keil

.7 1.2%8g Pristine vault

+25 0.078g Pristine vault

2 B (;ottﬁd butt)

Retumoa vault Consumad
Wasson

(30 (78)
Keil
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15306

TABLE 15306-1.

Chemical analyses of matrix (,11)

and two clasts (,23 and ,27)

References and methods:

Matrix (cLzl) {CL25)
511 ,23 527
Wt % 5102 47.3 45.8
Ti02 1.8 0.43
A1203 18.0 27.8
FeQ 8.9 4.6
Mgl 12.% 4.6
Cal 10.1 16,0
Na20 0.427 0.495
X20 0.050 0.197
P205
(ppm) Se 16.3 8.8
v
Cr 2790 642
Mn 1040 520
Co 28.7 17.2
Ni 26 29
Rb
Sr
Y
Zr 480 290
Nb
Hf 10.7 5.5
Ba 420 1640
Th 4.4 3.3
U 1.6 0.81
Pb
La 21.4 16.0
Ca 53 39
Pr
Nd 34 23
Sm g9.18 6.93
Eu 1.05 1.24
Gd
Tb 2.0 1.5
Dy
Ho
Er
Tm
b 7.7 5.7
Lu 1.13 0.81
1
Be
B
C 170
N 83
S 810
F
Cl
Br
Cu
Zn 0.45 1.52
(ppb) 1
At
Ga 2.7 3.3
Ge 0.008% 0.027
As
Se
Mo
Te
Ru
Rh
Pd
Ag
cd <0.005 0.006
In 4.0 2.6
Sn
5b
Te
Cs
Ta 2500 660
W
Re 0.063
0Os
ir 0.61 1.54
Pt
Au 0.36 ¢.21
Hg
Tl
Bi
1) (2) (2)
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(1)

(2)

Cripe and Moore (1975), Moore and Lewis (1976);
combustion-titration, combustion and gas chromatography.

Warren and Wasson (1980); INAA, RNAA, microprobe fused
bead.



15307 HOLLOW GILASS SPHERE ST, 7 ‘ 1.3 g

INTRODUCTION: 15307 is a fragile, hollow glass sphere, with a
lip (Fig. 1). It is dark green/black. Its surface is smooth
with very few zap pits, and one half is shiny, the other dusty
(Fig. 1). The sample 1is broken slightly, revealing its
hollowness, and at least where it is broken the walls are
extremely thin. It has never been processed or allccated. It
was observed by the astronauts on the lunar surface and put into
the container containing the soil from which it was taken (Bailey
and Ulrich, 1975). In the lab it was retrieved and given a
separate rock number. The sanple was collected with the soil
sample at the rake site on the north-east rim of Spur Crater.

Figure 1. Glass sphere 15307. S-71-43037
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15308

15308 GLASSY IMPACT MELT (?) ST. 7 1.7 g

INTRODUCTION: 15308 is a dark, fine-grained highlands breccia
which appears to be a glassy impact melt containing a few high-
lands clasts (Fig. 1). It would appear that the prominence of
one of the clasts in some thin sections is the cause of the
prev1ous de51gnatlon of the rock as a feldspathlc, coarse
highlands lithology, i.e., anorthositic norite (e.g., Simonds et
al., 1975; Dowty et al., 1973b). The glass is of aluminous
basaltic comp051t10n. The sample is coherent, uniform, lacks zap
plts, and the matrix contains perhaps 1% tiny vugs. Macro-
scopically the breccia looks like the dark portion of 15455 and
15445, to which it is chemically quite similar. The sample was
collected with the soil sample at the rake site on the north-east
rim of Spur Crater.

PETROLOGY: There is some confusion as to the nature of 15308.
According to Dowty et al. (1973b) it is a severely shocked
anorthositic norite with some parts almost completely
nmelted~~relatively unshocked areas have a coarse "primary"
texture with large plagloclase crystals. Simonds et al. (1975)
referred to it as a calaclastic annealed rock with either a
poikilitic or a granulltlc texture (similar to 77017 or 76235)
and about 70% plagloclase. Neither of these descriptions appears
to be compatible with the macroscoplc description of the rock as
a dark, aphanltlc brecc1a, nor with the bulk rock chemical
analysis (follow1ng section). It is probable that the glassy
melt matrix of thin section 15308,2 (Fig. 2) is the dominant
llthology of the rock. The melt is brown, partly feathery
crystallized or devitrified glass, and with few mineral clasts,
which are mainly plagioclase. This melt contains about 50 or 60%
plagloclase (whlch agrees with the bulk rock chemical analysis,
following sectlon) 15308,2 contains four main lithic clasts,
all plagioclase-rich brecc1as. The largest (Fig. 2) corresponds
with the Dowty et al. (1973b) description of the anorthositic
norite llthology, v, and is similarly shot through with troilite.
It contains relict but flne—grained cumulate textures
(curv111near boundaries) and 1lmen1te occurs in gralns as big as
the plagloclase and pyroxenes , 1i. e., about 500 microns; each
ilmenite grain consists of numerous individual blebby patches.
The anorthesitic nerite of Dowty et al. (1973B) contalns
armalcolite, Zr-armalcolite, tr0111te, and ilmenite, in addition
to the dominant plagioclase and orthopyroxene. Iron metal is
absent. Dowty et al. (1972) mentioned veins with troilite on
grain boundarles. s. Small augltes w1th exsolution lamellae are
present in the anorthositic norite in 15308,2. Mineral analyses
for the anorthositic norite were presented by Hlava et _al. (1973)
and Nehru et al. (1973, 1974) and are shown in Figure 3. Hlava
et al. (1973) included analyses of olivine. The MgQO in the
ilmenite (5.5% to 6.9%) is much higher than in ilmenites in
ferroan anorthosites such as 15362 (Nehru et al., 1974), and the
spinel compOSLtlons contrast with those in mare basalts. The
other three lithic clasts immersed in the glassy matrix of
15308,2 are all very plagioclase-rich breccias, clearly of
highlands origin.
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15308

CHEMISTRY: A bulk rock analysis was made by Murali et al.

(1977), from dark chips and fines selected to represent the bulk
rock (Table 1). The analysis is fairly similar to melts such as
15455 arid 15359. It has an aluminous basaltic composition, and a
KREEP rare-earth pattern, although at low abundances of rare
earths (Fig. 4). The analysis contrasts sharply with the more
aluminous, less magnesian defocussed beam analysis by Dowty et
al. (1973b) (Table 2) which, as explained above, probably
represents a large white clast.

PROCESSING AND SUBDIVISIONS: ,l1 was chipped from ,0 (Fig. 1).

It contains a prominent white clast, and was consumed in making
thin sections ,1; ,2; ,5; and ,6. The chemical analysis (,3) was
made from chips and fines produced during this chipping. ,0 is
now l1l.34 granmns.

Figure 1. Macroscopic view following chipping into ,0 and ,1. A
white clast is prominent on the chipped face of ,0.
S-71-58133
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15308

Figure 2.

Photomicrographs of 15308,2. a) view showing glassy
melt matrix (top), and ilmenite-bearing, cataclastic
anorthositic norite clast (bottom). Transmitted
light. Width about 2 mm. b) view of part of the
anorthositic norite clast, showing cataclasis, relict
"eumulate" textures, and ilmenite (black, lower

center). Crossed polarizers. Width about 600
microns.
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15308
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15308

Figure 4.
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15308

TABLE 15308~1. Chemical
analysis of bulk rock

AT §i02
TiO2 1
A1203 18.
Fel 8.
Mp0O 13
Ca0 10
Na20 0
X20 0
P205
(ppm) Sc 14.5
v 41
Cr 1080
Mn 810
Co 23
Ni 149
" TABLE 15308-2. Microprobe
- defocussed beam analysis of
x 405 15308 white clast(?) (Dowty et
ae 10.7 al., 1973b) :
Ba 277
Th 5.1

s wWt% sio2 44.1
Pb Tio2 1.24
Le e Al203 27.3
Pr FeO 5.9
e e MgO 6.7
Eu 1.82 cao 13.3
g ”s Naz0 0.63
Dy 15 K20 0.17
ho P205 0.11
To Ppnr Mn 700
s cr 3150

(ppb) T

5"‘ 1400 Reference and method:

on (1) Murali et al. (1977);
INAA

()



15315

15315 REGOLITH BRECCTIA ST. 7 35.6 ¢

INTRODUCTION: 15315 is a regolith breccia (Fig. 1) containing
abundant glass and mineral fragments, and much less abundant
lithic fragments, in a glassy, porous matrix. Green glass
spherules are prominent. The sample is grey-brown, blocky, but
rounded and fractured, and was originally dust-covered. One
large zap pit was visible through the dust. It was collected as
part of the rake sample from the north-east rim of Spur Crater.

PETROLOGY: 15315 consists of abundant green glass debris, some
devitrified, and many mineral fragments (Fig. 2) in a fine-
grained, porous, glassy matrix. Dowty et al. (1973b) described
it as a polymict breccia, consisting almost entirely of glass,
but stated that the matrix was light-colored. While green glass
is dominant, clear, yellow, and some orange glass is also
present. Glass analyses were presented by Hlava et al. (1973},
and Bunch et al. (1972) referred to 15315 in a column of green
glass analyses. Hlava et al. (1973) also presented analyses of
glass in green glass chondrules, and of the oclivine within them.
Lithic fragments are rare and small but include crystalline
materials. Basalts containing cinnamon-brown pyroxene (mare
basalts?) are visible macroscopically. The several-millimeter
across clast in Figure 1 does not exist in thin sections.

Figure 1. Major subdivisions and macroscopic view of 15315,
S-72-53914

352



15315

Figure 2. Photomicrograph of 15315,4. Transmitted light. Width
about 2 mnm.
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15315

MAGNETICS: Cisowski and Fuller (1983) used the saturation

remanence normalization method to estimate a paleomagnetic
intensity, finding NRM,;,/IRM,,, to be 1.2 x 10-3.

PROCESSING AND SUBDIVISTIONS: Small chips were originally removed
from ,0 (Fig. 3). Part of ,2 was used tc make thin sections ,4
and ,16. Subseguently ,0 was subdivided and renumbered into

several large pieces (Fig. 1), of which ,11 (16.35 g) and ,12
(12.49 g) are the largest.

Figure 3. Original chipping of 15315.

354



15316 REGOLITH EBRECCIA ST. 7 6.1 g

INTRODUCTION: 15316 is a glassy, porous, regolith breccia,
containing glass, mineral, and lithic debris in a fine-grained,
brown, opague matrix. In contrast with many other regolith
breccias at Station 7, 15316 has more shocked clasts, and less
distinct, reacted-appearing clast boundaries. Macroscopically it
is similar to other grey-brown regolith breccias (Fig. 1). It
appeared to have no zap pits. 15316 was collected as part of the
rake sample from the north-east rim of Spur Crater.

Figure 1. Post-split view of 15316. 8S-71-57206
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15316

PETROLOGY: 15316 appears similar to other glassy regolith
breccias (Fig. 1) but in thin section it has a darker, more
denser-appearing matrix, and clast boundaries are less distinct
(Fig. 2). Nonetheless it is porous, and much of the glass is not
devitrified. Steele et al. (1977) found it to consist of 10%
glass, 5% lithic clasts (anorthosite), 40% mineral clasts, 40%
fine matrix, and 5% pore-space. They noted the reaction between
the matrix and mineral clasts, and that the anocrthosite clast
(visible in Figure 2) was shocked. They also noted an unusual,
small metal 1ntergrowth (Fe-metal + Cr- contalnlng sulflde) of
poss1ble meteoritic origin. The anorthosite has low-iron, high-
Ca plagioclase, and small, minor pyroxene (~ Enyy 74, WOz ¢ }. They
also plotted an analysis of an exsolved pyroxene matrlx fragment
(En,Wo ) Steele et al. (1972b) reported that the mineral
clasts included olivine (~ Fow) and pink spinel, and a wide range
of pyroxene compositicns (Flg 3). These pyroxenes include both
mare and highlands compositions.

Other lithic clasts include small mare basalt and fine-grained,
brown glassy breccias. Glasses are dominantly green glass
spheres, but small lapilli-like glasses are also present.

Figure 2. Photomicrograph of 15316,2, general view, Clast in
bottom center is shocked anorthosite described by T
Steele et al. (1977). Transmitted light. Width about
2 mm.
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15316
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Figqure 3. Compositions of mafic minerals in 15316 (Steele et
al., 1972b).

PROCESSING AND SUBDIVISIONS: 15316 was chipped (Fig. 4). ,0 is
now 3.61 g, and ,1 is 1.95 g. ,2 was mainly used to produce thin
sections ,2 and ,6 with small potted butts ,8 and ,9 remaining.

Fiqure 4. Splitting of 1531s.
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15317

15317 REGOLITH BRECCTA ST, 7 0.6 g

INTRODUCTION: 15317 is a small, dusty sample which appears to be
a typical regolith breccia (Fig. 1). It has never been sub-
divided or allccated. It was collected as part ¢f the rake
sample from the north-east rim of Spur Crater.

Figqure 1. Sample 15317. 8S-71-49363
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15318 REGOLITH BRECCIA ST. 7 5.4 g

INTRODUCTION: 15318 is a glassy regolith breccia, containing
varied glass, mineral, and lithic debris in a fine, glassy but
friable matrix (Fig. 1). Mare basalt debris is present. The
sample is gray-brown, rounded, and was dusty, with two large zap
pits on one side. The sample was collected as part of the rake
sample from the north-east rim of Spur Crater.

PETROLOGY: 15318 is a porous, glassy, regolith breccia (Fig. 2).
Most glass is undevitrified, but some is devitrified. Green
glass is most common, but pale yellow glass is prominent, some as
spheres, and red/orange glass occurs as very small and sparse
spheres and fragments. Dowty et al. (1973b) described 15318 as a
polymict microbreccia, and noted the many mineral clasts, which
are mostly feldspar. Lithic clasts include shocked and re-~
crystallized fragments which appear noritic. The clasts in
Figure 2b include a mare basalt (lower center), and a feldspathic
breccia, possibly granulitic (upper center). Small KREEP basalt
fragments are also present.

Hlava et al. (1973) reported analyses of glasses ranging from
aluminous, highlands impact glasses to mare volcanic glasses.
Their analysis of a red/orange glass was used as a starting
composition for melting experiments by Kesson (1975, 1977). The
composition might represent one of the least fractionated, most
primitive high-Ti mare basalts. Olivine is the liquidus phase to
at least 22 Kb, but at pressures of 25 to 30 Kb should be
replaced by pyroxene. Delano (1980b) also analysed red glasses
in 15318, as well as 15425, 15426, and 15427, finding three
distinct groups. Experiments on the most-magnesian group
indicated multiple saturation at depths of over 400 km in the
moon. The specific analyses from 15318 were not identified.
Delano (1980a, 1981) analyzed yellow glasses in the same four
samples, again without specifying which analyses were from 15318.
The yellow glasses form two groups, one volcanic, the other
impact in origin.

PROCESSING AND SUBDIVISIONS: 15318 had one end chipped off (Fig.
1) to produce ,l, part of which was made into thin sections ,2;
,6; and ,8. A potted butt remains. ,0 is now 4.4 g.
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15318

B

Figure 1. Post-split view of 15318,0 (left) and ,1 (right).
5-71-59126

Figure 2. Photomicrographs of 15318,6. Transmitted light.
Widths about 2 mm. b) shows twe clasts, a mare basalt
(lower) and a feldspathic breccia (upper).
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15319 REGOL.TTH BRECCIA ST. 7 8.0 g

INTRODUCTION: 15319 is a friable regolith breccia (Fig. 1) with
a greenish matrix with abundant spherules in at least one part.
It is not a purely green glass clod, as several pale-colored
clasts are visible, but it is lower in incompatible elements than
most other analyzed regolith breccias. It has no obvious zap
pits. It was collected as part of the rake sample from the
north-east rim of Spur Crater.

CHEMISTRY: S.R. Taylor et al. (1973} analyzed a bulk matrix
sample for minor and trace elements (Table 1, Fig. 2). The
sample has among the lowest incompatible element abundances of
Apollo 15 regoliths or regolith breccias, with the possible
exception of some green glass clods. S.R. Taylor et al. (1973)
modelled its composition as a mixture of 37.8% highland basalt
and 62.2% low-K Fra Mauro basalt, but such a modelling would
appear to have no physical significance for 15319. Indeed, these
figures seem to be essentially reversed, given the low
incompatibles in 15319. §S.R. Taylor et al. (1972) and S.R.
Taylor (1973) plotted some of the data, and these plots indicate
that chemically 15319 contains about 75% "highland basalt®".

PROCESSING AND SUBDIVISIONS: Several chips were removed from ,O0,
but only ,2 (Fig. 1) was allocated. No thin sections have ever
been made. ,0 is now 7.06 grans.

Figure 1. Post split view of 15319, showing ,0 and its daughter
+2 (left) and the chips, fragment, and fines which are
1 (right).
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15319

TABLE 15319-1. Bulk analysis
of 15319,2

We% 5102
Ti02
Al1203
Fel
MgO0
Ca0
Na20

P205

{ppm) Sc 33.0
v 140.0
Cr 2400

Y 353.0
Zr 156.0
Nb 10.1
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Lu 0.69

Cu 11.0

(prb) T
Ga 4400

Sn 180

Cs 100

References and methods:

H (1) S.R. Taylor et al. (1973);
£ - spark source mass s&pec,
enission epec.
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15320

15320 REGOLITH BRECCIA ST. 7 4.7 g

INTRODUCTION: 15320 is a regolith breccia containing a few pale-
colored clasts (Fig. 1). It was dusty and had no visible zap
pits. It has never been subdivided but was used for a magnetic
measurement. It was collected as part of the rake sample from
the north-east rim of Spur Crater.

MAGNETICS: Gose et al. (1972) measured the natural remanent
magnetization of the entire sample using the Develco cryogenic
magnetometer. They found that 15320 was more magnetic than
igneous rocks (mare basalts), with an NRM intensity between 10-4
and 10 emu/q.

Figqure 1. Sample 15320. $-71-49377
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15321 REGOLITH BRECCIA ST. 7 0.3 g

INTRODUCTION: 15321 is a regolith breccia (Fig. 1) which is
slabby, angular, and dusty. No zap pits were obvious on its
surface. It has never been subdivided or allocated. It was
collected as part of the rake sample from the north-east rim of

Spur Crater.

Figure 1. Sample 15321. 8-71-49805
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15322

15322 REGOLITH BRECCIA ST. 7 8.4 g

INTRODUCTION: 15322 is a glassy regolith breccia with mineral
and lithic as well as glass debris. A pale-colored clast is
prominent on one surface, and one area is coated with a vesicular
glass (Fig. 1). The sample is moderately coherent, gray-brown,
and blocky. It was collected as part of the rake sample from the
north-east rim of Spur Crater.

PETROIOGY: 15322 is a regolith breccia containing abundant glass
and mineral fragments (Fig. 2) and some lithic fragments which
include KREEP basalts, anorthosites, and highland breccias. The
matrix is porous and brown-gray. The glasses include green,
colorless, and yellow fragments and spheres, some of which are
devitrified. Steele et al. (1977) found the sample to contain
30% glass, 5% lithic fragments, 30% mineral clasts , and 35%
finer matrix. Pyroxene and olivine analyses (Fig. 3) have a wide
range of compositions, and indicate mare basalt, KREEP basalt,
and an ultrabasic (to explain Fo, grains) components. Steele et
al. (1977) reported brief minerai data for a KREEP basalt clast,
and for an exsolved pyroxene fragment. Steele et al. (1972b)
reported a "gabbroic anorthosite ?" clast (En,, ,;Wo;,) and a
"variolitic basalt ?" clast (En,;Wo, and more iron~ and calcium-
rich compositions).

PROCESSING AND SUBDIVISIONS: Chips were taken from 15322 (Figs.
1, 4) and one (,1l) was taken to make thin sections ,1 and ,6.
The prominent clast (Fig. 1) is not in the thin sections. All
pieces other than daughters of ,1 remain with ,0.

Figure 1. Post-split view of 15322, with ,1 at far right.
8-71-49615
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Figqure 2.

Figure 3.

15322

General view of 15322,6. Transmitted light. Wwidth
about 2 mm.

! (b)

Compositions of pyroxenes and olivines in 15322,1
(Steele et al., 1977).
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15322

Fig. d4a

Fig. 4b

Fiqure 4. Chipping of 15322 a) diagram; b) photograph
S=71-57225,
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15323 REGOLITH BRECCIA sT. 7 4.4 g

INTRODUCTION: 15323 is a glassy regolith breccia (Fig. 1), more
coherent and less porous than many others from Spur Crater. It
contains small lithic clasts, as well as mineral and glass
fragments, and has a vesicular glass coat in part. The glass
coat has some zap pits, but more occur on the breccia. It was
cecllected as part of the rake sample from the north-east rim of
Spur Crater.

PETROLOGY: 15323 is a regolith breccia (Fig. 2), with a brown,
opaque, glassy matrix which is less porous than most of its ilk.
It contains many clear, yellow, and orange glass spherules and
fragments (Dowty et al., 1973b), as well as green glass. It also
contains highlands breccia fragments and KREEP basalts. Hlava et
al. (1973) reported about 30 glass analyses, which include
aluminous highlands and mare glasses. They also reported
compositions of pyroxene, olivine, plagioclase (Fig. 3) and Si~K-
rich residual glass in a high-alumina basalt fragment. Their
olivine analysis is listed as Fo;5; but should be Fog,. Their
defocussed beam analysis for the fragment is consistent with a
KREEP basalt (Al,0, 19.4%, K,0 0.6%). The glass coat is
vesicular, colorless/gray, and faintly banded (Fig. 2b).

PROCESSING AND SUBDIVISIONS: BRecause of its coherency, 15323 was
sawn to produce ,1 and ,2 (Figs. 1, 4). ,0 is now 3.39 g. ,2
was partly used to make thin sections ,7 and ,8.

Figure 1. Post-sawing view of 15323. 8-71-59575
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Figure 2. Photomicrographs of 15323,8. Transmitted light.
Widths about 2 mm. a) general matrix, showing small
highlands breccia fragments (left center):; b) general
matrix, showing vesicular glass coat (top, left) and
prominent KREEP basalt fragment (top, right).
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15323
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Figure 3. Conpositions of minerals in clast of KREEP basalt.
(Hlava et _al., 1973)

153573,1¢

Figure 4. Sawing of 15323.
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15324

15324 REGOLITH BRECCIA ST. 7 32.3 g

INTRODUCTION: 15324 is a regolith breccia, less porous than most
others at Spur Crater but more porous than 15323, It contains
glass, mineral, and lithic debris in a glassy matrix. Green
glass spheres are prominent macroscopically. It is low in
incompatible elements compared to many other Al5 regolith
breccias. It has a lumpy, irregular surface but zap pits are
apparently absent. It was collected as part of the rake sample
from the north-east rim of Spur Crater.

PETROIOGY: 15324 is a brown, glassy regollth breccia (Fig. 2).
It contains abundant glass and glassy debris, including spheres,
of colorless, green, yellow, and some orange glass. Mineral
fragments include cataclastic and shocked plagloclases, exsolved
pyroxene, and a large twinned pyroxene. Lithic fragments are
sparse and include glassy and feldspathic breccias. The matrix
is not as porous as many other breccias, but is more porous than
15323,

Figure 1. Post split view of 15324. $-71-59559
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15324

CHEMISTRY: An analysis for bulk rock minor and trace elements
was reported by S.R. Taylor et al. (1973) (Table 1, Fig. 3). The
incompatible elements are very low for a regolith breccia, but
not as low as 15319. S.R. Taylor et al. (1973) modelled the
analysis as a mixture of 37.8% highlands basalt and 62.2% low-K
Fra Mauro, but this modelling has little physical significance.
The component percentages are probably reversed (i.e., should be
62.2% highlands basalt), given the low incompatible element
abundances, consistent with the diagrams of S.R. Taylor (1973)
and S.R. Taylor et al. (1972) which indicate about 65% highland
basalt component.

PROCESSING AND SUBDIVISIONS: 15324 was chipped and split (Figs.
1, 4). ,2 was partly used to make thin sections ,8; ,9; and ,10,

while ,4 was used for the chemical analysis. All other pieces
remain unused. ,0 is now 21.43 grams.

Ficqure 2. General matrix view of 15324,9. Transmitted light.
Width about 2 mm.
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15324

TABLE 15324-1.

Bulk chemical

analysis
N
Wt 5102
T102
Al1203
Fel
MgQ
Ca0
NaZ20
K20
P205
(ppm) Sc 36.0
v 130.0
Cr 2500
Mn
Co 48.0
Ni 248
Rb 2.6
Sr
Y 47.0
Zr 200.0
Nb 15.0
Hf 3.5
Ba 160
Th 1.79
U 0.43
Pb 2.3
La 13.6
Ce 31.0
Pr 4ok
Nd 18.3
Sm 5.7
Eu 1.07
Gd 7.2
Th 1.09
Dy 6.8
Ho 1.64
Er 4.7
Tm 0.73
Yb 4.4
Lu 0.68
Li
Be
B
C
N
S
F
Cl
Br
Cu 11.0
Zn
{ppb) I
At
Ga 5000
Ge
As
Se
Mo
Tc
Ru
Rh
Pd
Ag
Cd
In
Sn 190
5b
Te
Cs 100
Ta
W 130
Re
Os
Ir
Pt
Au
He
T1
Bi
[€Y]

References and methods:

(1) S.R. Taylor et al. (1973);
spark source mass spec.;
emission spec.
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Figure 3.

Figure 4.
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15325

15325 REGOLITH BRECCIA, GLASS—-CCATED ST, 7 57.8 o

INTRODUCTION: 15325 is a glassy regolith breccia, conspicuous by
the vesicular pale green glass coat which covers more than half
its surface (Fig. la). Most of the breccia surface exposed is
slickensided, and small patches of the glass coat overlie, hence
post-date, the slickensides (Fig. 1b). The breccia itself
contains glass, mineral, and debris in a glassy matrix. Some of
the glass coat has zap pits, especially 100 micron diameter pits
at one end, but no pits are present outside the glass area.

15325 was collected as part of the rake sample from the north-
east rim of Spur Crater.

Fig. la

Figure 1. Pre-chip photos of 15325. Area marked with arrow on
1b is source of ,1 and ,2. (a) S=-76-26844; b)
S5-76-26840.
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15325

PETROLOGY: 15325 is a glassy breccia (Fig. 2) with a dense
glassy matrix with a porosity lower than most Spur Crater
regolith breccias. It has a vaguely foliated or sheared
appearance in thin sections. It contains abundant glass debris,
including green, colorless, yellow, and red. Lithic clasts are
small and include varied feldspathic breccias, glassy breccias,

and KREEP basalts. The glass coat does not appear in thin
sections.

Figure 2. Photomicrograph of general matrix in 15325,4.
Transmitted light. Width about 2 mm.
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15325

CHEMISTRY: Wanke et al. (1977) reported an analysis of the bulk
breccia, including major, minor, and trace elements (Table 1,

Fig. 3). The composition is not unusual for a Spur Crater
regolith breccia.

PROCESSING AND SUBDIVISIONS: ,1 and ,2 were chipped from the
slickensided area indicated in Figure 1. ,1 was partly used in
producing thin sections ,4 and ,5. ,2 was used for the chemical
analysis. The glass coat has not been allocated.

1000+

100+

10~

G B+ e P R D @ I T e e Dl e N

* 2 - Wanke et al. (1972); XRF, INAA, RNAA

* d value calculated.

1
L T T T ! I I I I T T T I T T

la Ce PrNd Sy F G0 To Dy K B Tm Y2 Lu

Rare Earth Element

LEBEND: SPECIFIL 669 .2

Figure 3. Rare earths in bulk rock 15325 (Wanke et al., 1977}.
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15325

TABLE 15325-1. Bulk

chemical analysis

»2
We % $§i02 48.4
Ti02 1.28
A1203 16.5
Fel 12.7
Mg0 10.8
Ca0 11.1
Na20 0.510
K20 0.246
P205 0.247
(ppu) Sc 23.3
v 77.4
Cr 2270
Mo 1225
Co 35.7
Ni 180
Rb
Sr 138
Y 96
Zr 405
Nb 29
Hf 10.0
Ba 290
Th 5.68
u
Pb
La 29.5
Ce 81.1
Pr
Nd
Sm 12.6
Eu 1.45
Gd
Tb 2.71
Dy 18.0
Ho
Er
Tm
b 9.76
Lu 1.32
Li
Be
B
C
N
S 450
F
1
Br
Cu
Zn
Tppb) 1
At
Ga
Ge
As
Se
Mo
Te
Ru
Rh
Pd
Ag
Cd
In
Sn
5b
Te
Cs
Ta 1270
W
Re
Os
Ir
Pt
Au
Heg
T1
Bi
[§9)]
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References and methods:

(1) Wanke et al. (1972);
XRF, INAR, RNAA.



15326

15326 REGOLITH BRECCIA ST, 7 2.5 g

INTRODUCTION: 15326 is a glassy regolith breccia (Fig. 1) poor
in lithic fragments, and rich in glass spheres. It was dusty but

with abundant green material visible. It has a few zap pits., It
was collected as part of the rake sample from the north-east rim

of Spur Crater.

Figqure 1. Post-chip view of 15326. pargest_piece is ,0; second
largest is ,1, used for thin sectlons.
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15326

PETROLOGY: 15326 is a regolith breccia which is very rich in
glass spheres (Fig. 2), mainly green, and very poor in lithic and
mineral fragments. Steele et al. (1977) reported 50% glass, 45%
fine matrix, only 5% mineral fragments, and no lithic fragments.
The glasses are mainly spheres or devitrified spheres. The fine
matrix is opaque, brown, and glassy, and is moderately porous.

PROCESSING AND SUBDIVISIONS: Chips taken from ,0 (Fig. 1)
include the largest ,1, which was used to make thin sections ,1
and ,6, with potted butts remaining. The other chips were not
numbered separately, remaining with ,o0.

Fiqure 2. Photomicrograph of general matrix of 15326,6.
Transmitted light. Width about 2 mm.
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15327

15327 CLAST-RICH GLASSY MELT BRECCIA ST. 7 12.4 g

INTRODUCTION: 15327 is a coherent, dark, polymict breccia with a
prominent white clast (Fig. 1). 15327 is very unusual. It
consists of dominantly coarse clasts (larger than 0.5 mm)
embedded in a pale, clear, microvesiculated glass which also
appears to occur partly as a surface coat glass. The white clast
appears to be a pristine cumulate spinel-bearing troctolitic
anorthosite. 2ap pits are present, including a 3 mm one in the
white clast (Fig. 1). 15327 was collected as part of the rake
sample from the north-east rim of Spur Crater.

Fiqure 1. Post-saw view of 15327. 8-71-59204
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15327

PETROLOGY: 15327 is a polymict glassy breccia, but it is not a
regollth breccia. The glass matrix is clear and continuous (Fig.
2a) in contrast with the opaque, multigenerational matrix of
regolith breccias. It occupies about 10% or less of the sample.
Glass forms a coat in places (Fig. 2b) but this could be a
separate glass. Dowty et al. (1973b) described 15327 as a
polymict microbreccia whose clasts are mainly lithic and mineral
fragments. Feldspar is predominant, but large pyroxenes and
spinels are also present. All the minerals have a mosaic
extinction. Hlava et _al. (1973) presented analyses of glass
fragments; green glass compositions are rare but a variety of
glass compositions exists.

Clasts are of two main varieties, one a series of impact melts,
the other pieces of an apparently single noritic/troctolitic
anorthosite. The impact melts are dominantly crystalllne and
range from plagloclase—phyrlc (Fig. 2c¢) to microsubophitic and
micropoikitic. The anorthosite fragments appear to be fragments
strung out from the larger white clast visible in Figure 1.
Hlava et al. (1973) presented mineral analyses for the large
fragment in ,7, showing a restricted set of mineral comp051tlons-
calcic plagloclase (Any o7, Fe <0.08%), magnesian olivine
(Foge) i and magne51an pyroxene, diopside (EngWo,) with some
orthopyroxene (Fig. 3). Most fragments are very plagioclase-
rich; a defocussed beam analysis by Dowty et al. (1973b) has
32.3% Al,0;. Several fragments have good to excellent cumulate
textures preserved with curving grain boundaries; the fragments
have been lightly shocked but not cataclasized. One fragement in
,9 has an excellent cumulate texture (Fig. 2d), has olivine and
plagloclase which appear the same as those in other fragments,
but has the added dlstlnctlon of contalnlng pink splnel as the
dominant phase, occurlng as two grains with a curving boundary.
The spinel is only faintly pink, partly because the section is
thin. Coupled with the presence of splnel as large (up to about
400 microns) mineral fragments elsewhere in 15327, this suggests
that the large white clast in 15327 is actually a splnel-
troctolitic anorthosite, akin to those in 15445. Simonds et al.
(1975) referred to 15327 as a cataclastlc annealed coarse-grained
rock, but this des1gnat10n is not in accord with either the
macroscopic observations nor with any of the thin sections.

PROCESSING AND SUBDIVISIONS: Because 15327 was so coherent, it
was sawn, the butt end providing ,1 and ,2 (Fig. 1). ,2 became
the stub for thin sections ,7 to ,10. No other subdivisions or
allocations have been made.
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15327

Figure 2. Photomicrographs of 15327. a) 15237,9, showing clasts
of the anorthosite immersed in a continuous, clear,
microvesiculated glass. Transmitted light. Width
about 600 microns. b)l15327,10, showing polymict
breccia with glass matrix and vesicular glass coat.
Transmitted light. Width about 2 mm. ¢) 15327,10,
showing fragments of plagioclase-phyric impact melts
embedded in glass. Transmitted light. Width about 2
mm. d) 15327,9, showing spinel cumulate clast.
Transmitted light. Width about 600 microns. 0 =
olivine, $ = spinel, P = plagioclase.
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Fig. 2¢ Fig. 2d

15327

R

e 90

Ll 90

Figure 3. Compositions of minerals in anorthosite clast in
15327,7. (Hlava et al., 1973).
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15328 REGOLITH BRECCIA ST. 7 0.3 g

INTRODUCTION: 15328 is a dusty breccia, with small mineral
fragments visible and the general appearance of a regolith
breccia (Fig. 1). It is slabby and lacks zap pits. It has never
been processed or allocated. It was collected as part of the
rake sample from the north-east rim of Spur Crater.

Figure 1. Sample 15328. §-71-49511
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15329

15329 REGOLITH BRECCIA, GLASS-~COATED ST. 7 2.2 d

INTRODUCTION: 15329 is a regolith breccia with a partial bubbly
glass coat (Fig. 1). It is fairly coherent though moderately
porous, and has a population dominated by glass and glassy melt
breticias, but including KREEP basalts. The sample has possible
zap pits on one small area of glass, but pits are not obvious on
the breccia surface. The sample was collected as part of the
rake sample from the north-east rim of Spur Crater.

PETROLOGY: 15329 is a dense-looking, shocked, and moderately
porous regolith breccia, with a partial glass coat (Fig. 2). The
glasses include spheres and fragments of clear, green, brown,
yellow, and red glass. According to Steele et al. (1977) the
sample consists of 50% glass, 5% lithic fragments (anorthosites
and KREEP basalts), 30% mineral clasts, and 15% fine matrix. The
fine matrix and the glass are difficult to distinguish and the
mineral clasts are mostly plagioclase. Opaque, messy, glassy
breccias are prominent lithic clasts, and KREEP basalts are
present (Fig. 2a). Two KREEP basalts are tabulated by Steele et
al. (1977) with some mineral data.

The glass coat (Fig. 2b) is vesicular, very pale-green-gray, and
faintly banded.

PROCESSING AND SUBDIVISIONS: Because of its coherency 15329 was
sawn, producing chips (,1) and a sawn piece (,2) (Fig. 1). These
were combined as ,2 and entirely used to produce thin sections ,6
to ,8. ,0 is now 1.44 grams.

Figure 1. Post-sawing view of 15329. §-71-59555
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Figure 2.

Fig. 2b

Photomicrographs of 15329,7, transmitted light. a)
general view showing dark glassy breccias (top right,
ete.), colorless glass (lower center), and two KREEP
basalt fragments (bottom left and right). Width about
2 mm. b) general view showing glass coat (top).

width about 1.25 mm.
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15330

15330 REGOLITH BRECCIA ST. 7 57.8 9

INTRODUCTION: 15330 is a tough, glassy, gray-brown, and not very
porous regolith breccia (Fig. 1). It contains glass, mineral,
and lithic debris including feldspathic breccias, but KREEP
basalts are not present or are inconspicuous. It is also low in
incompatible element abundances compared with most local regolith
breccias. It has zap pits on all sides, including large (greater
than 5 mm) ones. Clasts larger than about 4 mm are not present
(Fig. 1). 15330 was collected as part of the rake sample from
the north-east rim of Spur Crater.

PETROLOGY: 15330 is a clean-looking regolith breccia (Fig. 2) in
which the numerous mineral fragments are generally little
shocked. Nonetheless, it is not very porous. It contains
abundant glass, including devitrified glass, glassy breccias, and
the matrix. Colorless, green, yellow, and orange glasses exist
as spheres and shards. Some green glass is devitrified. The
lithic clasts include the glassy breccias and highlands
feldspathic breccias (mainly fine-grained impact melts or
granoblastic rocks), and one looks like a noritic anorthosite
cumulate. Small mare basalt fragments are present but KREEP
basalt fragments appear to be absent.

CHEMISTRY: Wanke et al. (1977) reported a bulk analysis for
major, minor, and trace elements (Table 1, Fig. 3). The sample
is not remarkable in major element composition, but is rather
lower in incompatible elements than local regolith breccias.

MAGNETICS: Gose et al. (1972) determined a natural remanent
magnetic intensity of a little less than 10 emu/g, using a
Develco cryogenic magnhatometer. This value is higher than that
for igneous rocks (mare basalts).

PROCESSING AND SUBDIVISIONS: Gose et al. (1972) made their
measurement using the entire sample. Subsequently it was chipped
(Fig. 1). only ,4 (for chemistry), and ,5 (for thin sections ,8
and ,9) has been used, and much of ,5 remains. ,0 is now 47.3 g.
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Figure 1.

Post chip view of 15330,0 and its daughters.
S-76-26373
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Figure 2.

Photomicrographs of 15330,8. Transmitted light.
Widths about 2 mm. a) shows a devitrified sphere
within yellow glass (left), a yellow glass sphere (top
center), and a small mare (?) basalt (lower right
center). b) shows a crystalline feldspathic breccia
(top left), and a glassy breccia (left center). Both
show other glass spheres and mineral fragments.
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15330

TABLE 15330-1.

rhemiral analvaie

Bulk

4

>
46.22

Wr X 8i02
Ti02 1.12
Al1203 16.3
Fel 12.7
Mg0 11.7
Ca0 11.7
Na20 0.404
K20 0.125
P205 0.135
(ppm) 5S¢ 25.4
v 86.8
Cr 2300
Mn 1300
Co 46.6
Ni 300
Rb 2.81
Sr 118
Y 57
Zr 196
Nb 12
Hf 4.72
Ba 136
Th 2.2
H 0.58
Pb
La 13.5
Ce 35.7
Pr 4.90
Nd 24
Sm 6.36
Eu 1.06
Gd 7.63
Th 1.35
Dy 8.02
Ho 1.8
Er 5.45
Tm _
¥b 5.01
Lu 0.68
L1 9.8
Be 1.91
B
c
N
s 850
F 51
€1 16.4
Br 0,084
Cu 11.2
Zn 42.4
(ppb) I
At
Ga 4990
Ge
A 24
Se 480
Mo
Tc
Ru
Rh
Pd
Ag
Cd
In
Sn
Sb
Te
Ce 130
Ta 650
W 250
Re 1.2
Os
Ir
Pt
Au 2.9
Hg
T1
Bi

(1)

References and methods:

(1) Wanke et al. (1977);
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15331 REGOLITH BRECCTIA ST, 7 2.6 g

INTRODUCTION: 15331 is a regolith breccia (Fig. 1) containing
glass and mineral fragments, and prominent small lithic frag-
ments, mainly breccias. The sample was a dark slabby fragment
with one glassy slickensided surface. Spall areas suggested that
one end had been exposed, but zap pits were not cbvious. 15331
was collected as part of the rake sample from the north-east rim
of Spur Crater.

PETROLOGY: 15331 is a glassy regolith breccia (Fig. 2). Neither
thin section (,2 and ,6) is of high quality, and the porosity and
fine matrix texture are impossible to evaluate. Colorless,
green, yellow, and orange glasses occur as spheres and shards.
Steele et al. (1977) tabulated 15331,2 as 35% glass, 20% lithic
fragments (mare, anorthosite, and breccia), 25% mineral frag-
ments, and 30% fine matrix. They noted several anorthosite
clasts, and one large holocrystalline lithic clast. They
tabulated two clasts; A had 20% pyroxene (En~58Wo0,,,,) and 80%
plagioclase (low iron, high calcium) with a fine grain size. B
was a variolitic mare basalt. They plotted an exsolved pyroxene
fragment (Mg! about 62). Steele et al. (1972b) reported grains
of olivine (Fog,) and pink spinel in the matrix.

PROCESSING AND SUBDIVISIONS: 15331 was chipped to produce ,1 and
2 (Fig. 3). ,2 was used to make thin sections ,2 and ,6, with
small potted butts remaining. ,0 is now 1.69 g.

Fiqure 1. Post split view of 15331,0 and ,1 before 1 was split
into two pieces. 5-71-57235
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15331

Figure 2. General matrix of 15331,2. Transmitted light. WwWidth
about 2 mm.

Figure 3. Chipping of 15331.
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15332

15332 AGGLUTINATE ST. 7 2.3 g

INTRODUCTION: 15332 is a dark agglutinate with abundant vesicles
(Fig. 1). Pale clasts are visible within it, and a 1-mm zap pit
occurs on one such clast. The sample was collected as part of
the rake sample from the north-east rim of Spur Crater.

PETROLOGY: 15332 is an agglutinate (Fig. 2), consisting of a
brownish and grayish glass which is very vesicular and enclosing
small lithic clasts and many mineral clasts (Dowty et al.,
1973b). The glass is faintly banded and contains minute Fe-metal
spherules. Hlava et al. (1973) tabulated glass compositions.
The agglutinate glass is aluminous, essentially low-K Fra Mauro
(Table 1). Other glasses (spherules, etc.) include high-alumina
highlands and low-alumina mare varieties. Hlava et al. (1973)
also reported analyses of plagioclase in an ANT fragment (An
about 90) and in a high-alumina basalt fragment (An about 95);
they wrongly listed the An contents as Ab contents.

PROCESSING AND SUBDIVISIONS: A single chip (,1) was taken (Fig.
1) and partly used to make thin sections ,3; ,4; and ,5.

Figure 1. Post-split view of 15332. 8-71-57219
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15332

Figure 2. General view of 15332,3. Transmitted light. Width
about 2 mm. The vesicles are prominent.
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TABLE 15332-1.
matrix glass in 15332
1973)

$£0,
T10,
A)y04
Cz;04
FeO
HnO
MgO
Cal
Bao
Na,0
K50
£,04
20,

Total

cIeu

ot
ab
an
di
hy
vl
cm
11
ap

Group

(Hlava et _al.,

Melr Marrix

12

46,7
1,39
16,9
.19
10.8
.18
10.2
11.3
207
.59
.27
.26
08

38.93

10

46,4
1. 40
16,5
.20
11,1
19
10,4
11.3
W04
.49
24
.25
.08

98,59

Molecular Norms
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15333

15333 REGOLITH BRECCIA (?) sT, 7 0.3 g

INTRODUCTION: 15333 is a breccia with the macroscopic properties
of a regolith breccia (Fig. 1). It was dusty and slabby, with no
pits obvious. It has never been subdivided or allocated. It was

collected as part of the rake sample from the north-east rim of
Spur Crater.

Figure 1. Sample 15333. S-71-49641
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15334 REGOLITH 8S8RECCIA 8T. 7 7.5

INTRODUCTION: 15334 is a polymict breccia with the macroscopic
properties of a regolith breccia (Fig. 1). It has two small
glass surface patches. 2Zap pits are not obvious anywhere. The
sample was subdivided (Figs. 1, 2) but the only split was
(unproductively) allocated, and returned. The sample was
collected as part of the rake sample from the north-east rim of
Spur Crater.

Fiqure 1. Post-split view of 15334. S=-71-57233

Figure 2. Chipping of 15334.
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15335

15335 REGOLITH BRECCIA ST. 7 6.0 g

INTROQUCTIQN: 15335 is a moderately friable, brown-gray regolith
breccia (Fig. 1l). It had apparent fresh fracture surfaces on
both ends, and glassy slickensides on one surface. No zap pits
were obvious. The sample was collected as part of the rake
sample from the north-east rim of Spur Crater.

Figure 1. Post=-chip view of 15335. §-71-57215

PETROLOGY: 15335 is a glassy regolith breccia with a dense-
looking, brown matrix (Fig. 2). It contains green, colorless,
yellow, and orange/red glass spheres and fragments as well as
glassy lapilli and breccias, mineral fragments, and lithic
fragments. Steele et al. (1977) found 40% glass, 10% lithic
fragments (mare, anorthosite, and breccia), 15% mineral frag-
ments, 25% fine matrix, and 10% porosity (porosity is actually
difficult to establish as the thin sections are plucked and
bubbled). Steele et al. (1977) tabulated two clasts: A with 80%
plagioclase and 20% olivine (Fog,,), very fine-grained, and B,

a mare basalt, also very fine-gralnedy providing some mineral
data, including diagramming an exsolved mineral fragment (about
EngWo,,) . Steele et al. (1972h) showed pyroxene and olivine
compositions for fragments throughout their sample (Fig. 3). The
range of compositions is great and appears to be dominated by
KREEP and mare materials.
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15335

Figure 2. Photomicrograph of general matrix of 15335,6.
Transmitted light. Wwidth about 2 mm.
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15335

PROCESSING AND SUBDIVISIONS: 15335 was chipped (Figs. 1 and 4).

»2 was used to produce thin sections ,2 and ,6, with potted butts
remaining. ,0 is now 4.75 q.

before
chipping

15335,¢0

Fiqure 4. Chipping of 15335,
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15336

15336 REGOLITH BRECCIA (?), GLASS-COATED ST. 7 0.2 g

INTRODUCTION: 15336 is a light-colored breccia chip which is
half-coated with a vesicular glass (Fig. 1). Possibly it is an
agglutinate. It has never been subdivided or allocated. It was
collected as part of the rake sample from the north-east rim of
Spur Crater.

Figure 1. Sample 15336. The vesicular glass is on the bottom on
this view. S-71-49633
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15337

15337 REGOLITH BRECCTA SsT. 7 4.3 9

INTRODUCTION: 15337 is a regolith breccia with a dark glassy
matrix (Fig. 1). It is gray-brown, glassy, and had possible
spalls but no obvious zap pits. It was collected as part of the
rake sample from the north-east rim of Spur Crater.

Figure 1. Post-split view of 15337,0 (right) and ,2 (left).
§5-71-57223

PETROIOGY: 15337 is a regolith breccia which is very hetero-
geneous compared with most (Fig. 2), and partly foliated. It was
described by Dowty et al. (1973b) as a polymict microbreccia with
a dark glassy matrix. Some patches are much darker and glassier
than others, and there are many glassy schlieren and rounded
glassy breccias. Spherules and fragments include clear, green,
vyellow, and sparse red/orange glass. "Chondrules" of Dowty et
al. (1973b) are partly crystallized (or devitrified) glass
spheres. Hlava et _al. (1973) reported several analyses of glass
of several colors, and including both aluminous and mare glasses.
A vesicular glass vein occurs in one locality (Fig. 2 ) . Lithic
clasts are mainly breccias, but one appears to be an anorthositic
norite with a cumulate texture.
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15337

Figure 2. Photomicrographs of 15337, 4. Transmitted light.
Widths about 2 mm. a) general matrix showing
schlieren; b) matrix and vesicular glass vein.
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15337

PROCESSING AND SUBDIVISIONS: ,1, a chip removed from ,0, avoided
a small white but prominent clast (Fig. 3). ,1 was split to
produce ,2 (shown in Figure 1) which was partly used to produce

thin sections ,4 and ,5. ,0 is now 3.2 g.

15337,0

Fiqure 3. Chipping of 15337.
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15338

15338 REGOLITH BRECCIA ST. 7 11.1 g

INTRODUCTION: 15338 is a gray-brown regolith breccia (Fig. 1).
It is dusty. Zap pits up to 4 mm diameter occur on at ieast one
end, and a coarse surface texture is apparent there. The sample
has never been subdivided or allocated. It was collected as part
of the rake sample from the north-east rim of Spur Crater.

Figure 1. Sample 15338, §5-71-49653
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15339

15339 REGOLITH BRECCIA (?) ST. 7 0.4

q

INTRODUCTION: 15339 is a tiny breccia fragment which has the

macroscopic characteristics of a dust-covered regolith breccia.
It has never been subdivided or allocated. It was collected as
part of the rake sample from the north-east rim of Spur Crater.

Figure 1. Sample 15339. S5-71-49607
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15340

15340 GLASS/REGOLITH BRECCIA (?) sT. 7 0.2 g

INTRODUCTION: 15340 appears to be dominantly vesicular glass
with regolith breccia either embedded within it or acting as a
substratum (Fig. 1). The sample was very dusty, and because of
that no zap pits were obvious. The sample has never been
subdivided or allocated. It was collected as part of the rake
sanple from the north-east rim of Spur Crater.

Figqure 1. Sample 15340. S-71-49507
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15341

15341 REGOLITH BRECCIA ST. 7 1.6 g

INTRODUCTION: 15341 is a regolith breccia with a fine-grained,
glassy matrix and few lithic clasts. It was dusty, fairly
friable, and had at least two zap pits larger than l1-mm across on
one side. Its angular shape appears tc be a product of fresh
fractures forming its sides. It was collected as part of the
rake sample from the north-east rim of Spur Crater.

Fiqure 1. Angular, dusty sample 15341, pre-processing.
§5-71-49624

PETROLOGY: 15341 is a glassy regolith breccia (Fig. 2). It
contains spheres of green, yellow, colorless, and red glass, and
shards of brown, devitrified glassy material. Lithic clasts are
small, and include anorthosites, highlands impact melts, and a
mare (?) basalt. Mineral fragments include shocked and unshocked
examples. According to Steele et al. (1977), 15341 consists of
20% glass, 5% lithic material (anorthosite), and 60% fine matrix.

PROCESSING AND SUBDIVISIONS: 15341 was chipped to produce ,1

from which thin sections ,1 and ,6 were made, with small potted
butts remaining. During processing ,0 broke up into several
pleces because of the friability.
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Fiqure 2.

General matrix photomicrograph of 15341,1.
Transmitted light. Width about 2 mm.
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15342

15342 REGOLITH BRECCIA ST. 7 7.5 g

INTRODUCTION: 15342 is a regolith breccia with a dark glassy
matrix (Fig. 1)._ It was dusty and moderately friable. Its
texture and possible spalls suggested exposure, but zap pits were
not obvious. 15342 was collected as part of the rake sample from
the north-east rim of Spur Crater.

Figure 1. Post split view of 15342, with ,0 to the left. ,1
comprises the small chip and half of the third chip;
,2 is the top half of the third chip.

PETROLOGY: 15342 is a dark glassy matrix regolith breccia (Fig.
2) (Dowty et al., 1973b), similiar to 15337. It contains glass
spherules and fragments, and small lithic fragments. Bunch et
al. (1972) listed 15342 with 15315 as a "Green glass breccia" for
which a green glass composition of unstated derivation was given.
Hlava et al. (1973) presented analyses of several glasses,
including one very aluminous (28% Al;0;) glass and green, orange,
and colorless mare glasses.

PROCESSING SUBDIVISIONS: Chips were removed from one side of ,0
(Fig. 1). Part of one of the chips, ,2, was partly used to
produce thin sections ,4 and ,5. ,0 is now 5.79 g.
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15342

Figure 2. Photomicrograph of 15342,4. Transmitted light. Wwidth
of view ~1.25 mm.
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15343

15343 REGOLITH BRECCIA ST. 7 6.99

INTRODUCTION: 15343 is a regolith breccia (Fig. 1) which is
fairly shocked and heterogeneous, with a dark glassy matrix. It
appears distinctively speckled with white clasts. It was dusty
and had no obvious pits. It was collected as part of the rake
sample from the north-east rim of Spur Crater.

Figqure 1. Post-chip view of 15343,0 and ,1.

PETROLOGY: 15343 is a fairly heterogeneous, glassy regolith
breccia (Fig. 2). According to Dowty et al. (1973b) it is
similar to 15337, with a moderately dark glass matrix, and has a
few small feldspathic (ANT) lithic clasts. Several of the
mineral clasts are shocked. Glasses include yellow, green,
colorless, and orange/red. Hlava et al. (1973) presented
analyses of glasses which are all mare in origin.

PROCESSING AND SUBDIVISIONS: Several chips were removed from ,0
(Fig. 1). One was numbered ,2 and partly used to produce thin
sections ,4 and ,5. The remaining chips were designated ,1
(2.32g); ,0 is now 4.07 q.
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15343

Figure 2. General view of matrix of 15343,4. Transmitted light.
Width about 2 mm.
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15344

15344 REGOLITH BRECCTIA, GLASS—-COATED ST. 7 7.9 9

INTRODUCTION: 15344 is a glassy regolith brec01a, at least half-
coated with a green-black vesicular glass (Fig. 1). No zap pits
were evident on the glass, but one large plt (mm-sized) was
present at the edge of the glass, chipping it away. The sample
was dusty. It was collected as part of the rake sample from the
north-east rim of Spur Crater.

Figure 1. Post split view of vesicular glass-coated sample
15344. ,2 is the chip on the right. 8-71-57464

PETROLOGY: 15344 is a regolith breccia coated with vesicular
glass (Fig. 2). The coating glass is greenish with a smooth
exterior surface. The regollth breccia is heterogenecus. Steele
et al. (1977) found that it consisted of 15% glass, 35% lithic
material (dominated by a single large KREEP basalt), 35% mineral
fragments, and 15% fine matrix (glassy). They tabulated the
presence of the KREEP basalt clast, prov1d1ng some mineral data.
It is a few millimeters across and consists of pyroxene,
plagioclase, and mesostasis, with an igneous texture. It is
coarse-grained, but not as coarse as 15386. Steele et al. (1977)
tabulated selected mineral analyses for this KREEP clast, and
Steele et al. (1980) reported ion probe analyses for minor
elements (Li, Mg, K, Ti, Sr, and Ba), in its plagioclases=--its Sr
(420 ppm) is high but on the same trend as other lunar rocks.
Steele et al. (1972a) plotted plagioclase compositions for 15344,
not all from the KREEP basalt but representing more calcic,
plutonic highlands samples as well. Mare plagioclases are not
present among those analyzed (but mare basalts do occur as small
clasts in the rock, along with feldspathic breccias). Glasses
include red spheres as well as green, colorless, and yellow
varieties.

PROCESSING AND SUBDIVISIONS: 15344 was chipped (Fig. 1). One
chip ,2 was used to make thin sections ,2 and ,6, with small

potted butts remaining.
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15344

Figure 2. Photomicrographs of 15344,6. Transmitted light.
Widths about 2 mm. a) general matrix (left) and glass
coat (right):; b) matrix (lower right), KREEP basalt
clast described by Steele et al. (1977) (center), and
glass cecat (top).
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15345

15345 VESICULAR GIASS/BRECCIA CLASTS ST. 7 12.3 g

INTRODUCTION: 15345 is a mass of vesicular glass with clasts
(mainly regolith breccias) immersed in it (Fig. 1). The glass
forms less than half of the sample excluding vesicles. One side
has a good population of microcraters and two probable secondary
"glass splash" impacts. Portions of the glass have a metallic
luster. The sample was collected as part of the rake sample from
the northeast rim of Spur Crater.

PETROLOGY: 15345 consists of several-millimeter-sized pieces of
rock, mainly regolith breccias, immersed in a vesicular, greenish
glass (Fig. 2). Almost 1/3 to 1/2 of the solid sample is glass.
The soil breccias are brown and very glassy but most of the glass
is devitrified. Lithic clasts in the regolith breccias include
mare and KREEP basalts and crystalline feldspathic breccias.
Small basaltic fragments occur immersed by themselves in the
glass.

CHEMISTRY: S8.R. Taylor et al. (1973) provided minor and trace
element data for a bulk rock(?) split of 15345,3 (Table 1, Fig.
3). The sample is rather normal-looking for an Apollo 15
regolith breccia despite its glass and regolith breccia mixed
origin. It is like 15455-dark and on S.R. Taylor et al.'s (1973)
mixing analysis contains no highland basalt component, whereas
S.R. Taylor et al. (1972) and S.R. Taylor (1973) show simple
diagrams suggesting that it has almost 15% highland basalt. The
physical meaning of these mixing analyses is unknown.

PROCESSING AN