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INTRODUCTION

This document contains dats developed on the Apcllo 1T
samples in the Lunar Receiving Laboratory during the prelim-
inary examination period, December 21, 1972, to April 6, 1973.

The date congists of a complete inventory, binocular des-
criptions of the rocks, and photographs of most of the rocks.
For representative rocks and fines samples, thin section des-
criptions and chemical analyses are included.

Further information on the samples including field relations,
lunar surface photography, alcng with summaries and interpretations
is contained in the United States Geological Burvey's Interagency
Reports (69, 71, and T2) to NASA and in the NASA Apollo 17 Prelim-
inary Science Report (in preparation).
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NUMBERING OF APOLLO 17 SAMPLES

Ag in previous missions, five digit sample numbers are assigned each
rock (coherent material greater than about 1 cm), the unsieved portion
and each sieve fraction of scooped <1 cm material, the drill bit and each
drill stem and drive tube section and each sample of special characteristics.

The first digit (7) is the mission designation for Apolle 17 (missions
prior to Apollo 16 used the first two digits). As with Apollo 15 and 16
numbers, the Apollo 17 numbers are grouped by sampling site, Each group
of one thousand numbers applies to an area as fellows:

Sampling Site Initial Number
LM, ALSEP, SEP, and samples collected TO000
between Station 5 and the 1M

Station 1A 71000
Station 2 and between it and the LM 72000
Station 3 and between it and Station 2 73000
Station 4 and between it and Station 3 74000
Station 5 and between it and Station L 75000
Station 6 and between it and the IM 76000
Station T and between it and Station 6 TT7000
Station 8 and between it and Station 7 78000
Station 9 and between it and Station 8 T9000

The first numbers for each area were used for drill stems, drive
tubes, and the SESC., Drill stem sections and double drive tubes are
numbered from the lowermost section upward.

The last digit is used to code sample type, in conformity with the
conventions used for Apollo 15 and Apcllo 16. Fines from a given docu-
mented bag are ascribed numbers aecording to:

TWXYO Unsieved material (usually <1 cm)
TWEY1 <1 mm

TWXY?2 1-2 mm

TWXY3 2-4 mm

TWX Yk 4-10 mm

Rocks from a documented bag are numbered TWXYS ~ TWXY9, usually
in order of decreasing size.

Sample number decades were reserved for the contents of each docu-
mented bag. In the cases where the number of samples overflowed a decade
the next available decade was used for the overflow. For example DB 455
contained soil, numbered T10L40-T710L4, and 6 small rocks numbered T10LS-
71049 and T1O0T5.



Paired soill and rake samples for each sampling area are assigned by
centuries starting with TW500, The soil sample documented bag has the
first decade or decades of the century, in conformity with the last digit
coding for rocks and fines (as explained above), and the rake sample
documented bag uses the following decades. For example, T71500-~T71509,
71515 were used for the sieve fractions and six rocks from the soil sample
in DB 459, Then for the companion rake sample in DB's 457 and 458, 71520
was used for the soil, which was not sieved, and the 38 >1 cm make fragments
were numbered T1535-71539, 71545-715L49, ete., to 71595-71597.

In as much as possible all sampies returned loose in a sample collec-
tion bag or an ALSRC were numbered in a decade. In the cases in which
rocks from several stations were put into a single collection bag however,
the soil and rock fragments were assigned a decade number that conforms to
the site for the largest or most friable rock. The other rocks in the
same bag have numbers for their own site, generally in the second or third
decade of the thousand numbers for that site.



SAMPLE#*
NUMBER

0001
0002
0003
000k
0005
0006
0007
0008
0009
0010
0011
0012
0017
0018
00169

0030
0035
00ko
0050

0051
0052
0053
Qo054

0060
0061
0062
0063
o06L
0070
0075
0130
0135
0136
0137
0138
0139
01ks
01L6
o1l
01L&
0149
0155
0156

WEIGHT
(g)

26.78
207.8
237.8
238.58
2L0.7
234, 2
179.4
261.0
143.3

3.92
Lho.T7
485.0

2957,

51.58

159.9

33.92
5765.
2,49k
573.k

1438,
67.76
86.93
9L. L1

0.2k
60,80
2.12
1.2L
0.86
0.11
5.64
12,18
hh6,3
10.65
£.16
3.66
3.16
3.07
1.71
1.35
0.92
0.95
0.77
0.63

DESCRIPTION

Drill core bit
Drill core stem
——n O ———

[ s Y

—————m QO

———e Q= ——

QO

RS Yo [Tupu

Drill core stem {top)
Fines outside stenm
SESC

Drive tube (52)
Coarse basalt

Dark matrix breccia
Agglutinate

SCB residue

Coarse basalt
Fragments

BSLSS residue
(unsieved)

BSLSS residue, <1 mm
BSLES residue, 1-2 mm
BSLSS residue, 2-4 mm
BSLSS residue, 4-10 mm

Dust and sweepings
<1l mm fines

1-2 mm fines

2-4 mm fines

4L-10 mm fines

Dust and sweepings
Fine basalt

DE residue

Coarse basalt
——do—m-

—do——

—do~—

[, g P

G Yo P

——d -

—_—d O —-—

—q O

—d =

———@ Qe

Y o TPy

TABLE I - APOLLO 17 SAMPLE INVENTORY

LOCATIONl

ALSEP
GO
=g Qo=
PV o Teew
UG 7o T
PG Pe o
——@O——
——d O
S o Y
s fo PR
M
UG e T
P, Fo Yo
[ o T
Between
station 5
and LM

EVA 1
SEP
All EVA's

EVA 3

o=
e O——
e O
——dO—-—

All EVA's
[ Vo P
wmd O
= Q=
——d o=
?

o= QO ——
ALSEP
——dQ——
I T
e O——
——do——
Y e YN
RS o R
e O=—
——do——
[, o T
—ae O —
e e
——Q = -

CONTAINERS
QUTER/INNER “

DSB
—~—30—-
[PRUNG g THip
[STvG e, PR,

[ Vo -
w3 e

—— =
Y, ¥ T

[ s Y.

o (1 O
SCB 5/
BSLSS/
O ——
SRC 1/SCB 1
SRC 2/L69

SCB 2/
[, g pous
Suit pocket
BSLSS/

——d O
e dO——
G o
wrmm e

SCB T/15E
[, o
= =
[ Y T
G o Y
BSLSS/108
G-
SCB 2/10E
IO Vo P
m=dO——
e O-—
—ed G-
——G O
wmdO=—
[T g Y
QO ——
=G Q-
Q-
—-e O
o ¥ YU



TABLE I - APOLLO 17 SAMPLE INVENTORY (Continued)

7
SAMPLE#* WEIGHT CONTAINERS
NUMBER (g) DESCRIPTION LOCATION OUTER/INNER
0157 0.57 Coarse bhasalt ALSEP SCB 2/10E
0160 106.1 Unsieved fines ——do—w SRC 1/5CB 1/L47hL
0161 197.7 <1 mm fines ——do-- mdO——
0162 5,1L 1-2 mm fines O —— ——do--
0163 3.43 2-4 mm fines ——do=- ——do--
0164 1.66 L-10 mm fines —-—do-- -=d0-~
0165 2.143  Coarse basalt -~30-- ~=dQ==
0170 42,31 DB residue ——dg-- 5CB 5/55Y
0175 339.6 Dark matrix breccia —dOw— —=do--
0180 93.25 Unsieved fines ALSEP SRC 1/SCB 1/475
0181 157.1 <1 mm fines ——do-— ——do—-
0182 4,63 1-2 mm fines ——do—— —=do——
0183 3.12 2-4 mm fines ~—do-- —-do--
018k 1.68 L-10 mm fines ——d Q- ~=dO=—
0185 L66.6 Coarse basalt == -—do--
0215 8110. Fine basalt SEFP - LM BSLSS
0250 62,0k DB residue SEP SCB 8/22E
0255 277.2 Fine basalt ——do—— ——do--
0270 70.46 Unsieved fines ——d O SCB B/23E
0271 116.1 <]l mm fines —d O ——do——
Q272 2.97 1-2 mm fines -—do—— ——d0o=--
0273 1.46 2-4 mm fines ——d0m- ——do--
027k 2.33 4L-10 mm fines ——do-—- ——do--
0275 171.k40 Medium basalt ~—do-= ~—G0o~~
0290 56.36 DB residue ——do-- SCB T/UsY
0295 361.2 Dark matrix breccia ~—do-— ——do--
0310 6.82 DB residue LRV 12 SCB 5/5hYy
0311 106.5 <1l mm fines ——dQ=—-— ~=do--
D312 .20 1-2 mm fines -~do—- --do--
0313 3.21 2-4 mm fines —=do-- --do-=
031k 5.25 L. 10 mm fines ——do—— —=30-—
0315 148.6 Coarse basalt ——do-- G Ty
0320 78,24 Unsieved fines ——d0o-- SCB 5/53Y
0321 141.6 <]l mm fines ~=do=-— ~—do=--
0322 5.L20 12 mm fines ——do-—- --do--
0323 bk, 100 2-4 mm fines ——do-=~ —edOo~—
032k 4,00 4-10 mm fines —=do-~ G o -
1010 32.8L4 Residue in SRC 1 EVA 1 SRC 1/
and SCB 1
1030 36.28 DB residue Sta 1A SRC 1/8CB 1/476
1035 14,8 Medium basalt [ ——do=-=
1036 118. 4 ~=do-- (r‘efrigerated) ——d 0= ——do--
1037 14,39 30— ——do-- ~=d0--
1040 94,89  Unsieved fines —do-- SRC 1/8CB 1/L55

1041 137.8 <1 mm fines ——do=- ~-do--
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TABLE I - APOLLO 17 SAMPLE INVENTORY (Continued)

SAMPLE*
NUMBER

1042
1043
104k
10k5
1046
1047
1048
1049
1050
1055
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1075
1085
1086
1087
1088
1089
1095
1096
1097

1130
1131
1132
1133
1134
1135
1136
1150
1151
1152
1153
1154
1155
1156
1157
1170
1175
1500

WEIGHT

(g) DESCRIPTION

T.21 1-2 mm fines

6.19 2-4 mm fines
12,84 4-10 mm fines
1L.92 Medium basalt

3.037 Medium basalt

2.780 Coarse basalt

2,457 TFine basalt

1.860 --do--

4.000 DB residue
669.6 Medium basalt
199.4 Unsieved fines
229.2 <1l mm fines

20.7h 1-2 mm fines
22,79 2-L mm fines
34,35 4L-10 mm fines
26.83 Fine basalt
19.96 PR o Tt

L,24ks  Medium basalt

L.,208  —-do--

4,058 Fine basalt

1.563 Medium basalt

3.402  —-do--

3.329 Fine basalt

2.200 —~~d0o—-

2,064 —=do—=

1.733 Medium basalt

1.483 ——q =

1.368 —~—do--

1.355 ~=do--

ko, 51 Unsieved fines
86.4 <1 mm fines

3.99 1-2 mm fines

3.22 2-4 mm fines

0.91 4-10 mm fines

36.85 Fine basalt
25.39 ~—do--
1.565 DB residue
57.6 <1 mm fines

2.60 1-2 mm fines

2.36 2-4 mm fines

1.37 410 mm fines

26,15 Fine basalt

5.420 —do—-

1.466 --do--

16,38 DB residue
207.8 Medium basalt
359.5 Unsieved fines

LOCATION

Sta 1A
[ o Y
——d O
- -
O~
——] G e
——d O
——do——
—dO=—
[ g TV
S o Y
S o PP
-3 00—
Q=
—_—q o=
——do——
——d O —
——@ O
—dO-—
[ o Yo
[ Yo
S o YR
S g TR
UG o T
—— -
[ N Ty
——do-—
G g Yo
S Fo TR

e QO
[ g Yo
Q-
— O
ORI g TN
——d O
O
NG o TN
——d -
——(O——
——dO——
——d Q-
G Jo Yo
—_——qO——
—d -
—_—(O——
[SS g Yo
——d O

CONTAINERS
OUTER/INNER

G Q-
e O =
-=d 0=
Y Ve Y
SRC 1/SCB 1/L455
——d ==
— QO ——
——dO——
SRC 1/SCB 1/454
[ o R
SRC 1/8CB 1/Ls6
G o
—— o=
——( Q=
e () e e
Y o
——— Q=
—— Q==
——d Q=
——a Qe
SRC 1/SCR 1/ks55
SRC 1/SCB 1/u456
——e QO
—wdo—=—
—_—GO=——
—wdO——
—nO=—
—— O
IS [ T

SRC 1/8CB 1/477
QO

e O=—

Q= —

—u Q= —

——qO=—

= Qe

SRC 1/8CB 1/478
—ed O

——e (O ——

—— GO ——

—— O ——

——q O

—a O

- o=

SRC 1/SCRB 1/k79
——QO=-—

SRC 1/SCB 1/L459
(rake soil)



TABLE I - APOLLO 17 SAMPLE INVENTORY (Continued)

SAMPLE
NUMBER

1501

1502
1503
150k
1505
1506
1507
1508
1509
1515
1520

1525
1526
1527
1528
1529
1535
1536
1537
1538
1539
1545
1546
15k7
1548
1549
1555
1556
1557
1558
1559
1565
1566
1567
1568
1569
1575
1576
1577
1578
1579
1585
1586

1587
1588
15689

WEIGHT
(g) DESCRIPTION
£00.9 <1 mm fines
22.68 1-2 mm fines
17.58 2-4 mm fines
13.13 L-10 mm fines
29.45 Fine basalt
12,11 s [o e
3.962  Medium basalt
3.423  (Coarse basalt
1.690 Q0=
1.635 Agglutinate
48,16 DB residue
3.900 Fine basalt
12.91 - O~
2,186  ——do--
11.25 ——d o=
6.025 Medium basalt
17.71 Coarse basalt
5.322  ——do—-
12.25 Fine basgalt
8.038 —-do-~
10.90 w e Qe
17.26 ——do—-
150.7 — Qe
12.54 Medium basalt
25.46 ——do--
7.903  =—do—-
L.5k7  —-do--
29,1k Coarse basalt
Lo.35 ——d0~-=
15.81 ——do~--
82.16  ~—=do--
2k, 09  —-do--
Lis.k ——do--
146,0 O
10,02 ——do--
289.6 Fine basalt
2.113 —= QO
23.54 —~do=m
23k, 7 -~do--
353.9 Medium basalt
7.937 —-do-—-
13.86 ——d0——
26.92 ——do--
Lhi,27 ——d O
48,98 ——do=—
6£.860  —=do--

LOCATION
Sta 1A

——d =
——d o=
-3 0o——
—_—dOo—-—
[N Ve e
—— Qe
—_—do——
——do-—
—_— O
— O

——d -
——J O
——q Q-
—— Q=
—d Q=
Y Fo T
—— O
—_——do~—
o=
—_—J O
S Vo Yor
—_—d -
—_—dO——
——J -
——dO——
e (L e
—— Qe
Y, ' YN
—J O
—J O
—— Q-
—_—dO——
-
—_—Qo—=—
—— O
RS g Y.
——d o=
——do=—-
3O
RS o Y
GO
S Y o P

—_—d O
—_——do—---
——d o=

CONTAINERS
OUTER/INNER

SRC 1/8CB 1/k59
(rake soil)
—do——

[ o T

——d -
——QO——
G o YN
S ¥ YO
—_——dO——

—— QO ——
PG g You

SRC 1/SCB 1/L457
& 458 (rake)
e dO——
S Y o —

e () e e
S Yo YOO

e (O e
(O
——qdo—-—
e QO ——
S g -
S Yo

—— =

[ Yo Y
——do—-

QO =——
UG s P
S o T
JERpYS o Tvon
G o Y.

e Qe

O ——

—mJ O

——d o=

[ e e

—— o=
S 'y Yo
G e P

U, poo

QO ——

. oy
——do——

——d Q-

SRC 1/SCB 1/4s7
& 458 (rake)
——do——
——dO=—
I e YU



10 TABLE T - APOLLO 17 SAMPLE INVENTORY (Continued)

SAMPLE#* WEIGHT CONTAINERS
NUMBER (g) DESCRIPTION LOCATION QUTER /INNER
1595 25.21 Medium basalt ‘Sta 14 i Om
1596 61.05 ~—do—~ ——do—~ o=
1597 12.35 Coarse basalt -=do-- ——do——
2010 T6.92 SCB residue EvA 2 3CB 8/
2130 76.91 Unsieved fines LRV 1 SCB §/26E
2131 107.9 <1l mm fines —=d o~ Q-
2132 8.53 1-2 mm fines S o . UG 1o S
2133 1C.95 2ubh mm fines =G O-— U oW
213k 13.18 &510kmg fines -—30-- G o
2135 336.9 f?ggmerﬁ%g?la of basalt 3O e Qe
2140 115.0 Unsieved Tines LRV 2 S5CB 6/2TE
21h1 225.9 <1 mm fines G o Y I 7oy
21h2 5.32 1-2 mm fines ——dO—— ——dO——
2143 1.88 2-4 mm fines --do-- S o
214Y 2.73 4..10 fines ——do-- wem Q=
2145 1.25 Dark matrix breccia ——dg-- e O——
2150 53.29 DB residue LRV 3 SCB 6/28E
2155 238.5 Medium basalt ——do-- RO Vo Ty
2160 BC.0 Unsieved fines e Qe SUB 8/29E
2161 162.5 <1l mm fines ——do-- e O——
2162 4.018 1-2 mm fines ~—do-- ~—do--
2163 2.538  2-h mm fires ——do-— wmdO=-
2164 0.646 420 mm fines ——do—— w—d0——
2210 1.83 DB residue Sta 2 5CB 6/51k
2215 379.2 Layered light-gray ~~d0o=—- S L
breccia
2220 136.2 Unsieved fines -—do-- 5CB 8/496
2221 225.8 <l mm fines ——do—— G 7, -
2222 11.13 1-2 mm fines ——do-- --—do-—-
2223 7.62 24 mm fines ~—do—— U o
202 7.51 4.10 mm fines ——do-- e O==
2230 1.66 DB residue —~do-- gacB 6/515
2235 61.91 Layered light-gray —edOmm SCB 6/515
breccia

2240 113.3 Unsieved fines -——do-- SCB B/497
221 186.0 <1l mm fines ~=do-~ ——do--
2oL 11.20 1-2 mm fines ——do=-- e o=
2043 7.93 2.4 mm fines SN Fo popus wrm 3 O=m
224k 3.99 L4-10 mm fines ——do-- R Y-
2250 7.7k D3 residue -~do-- 5CB 8/L4ok
2255 61,2 Layered 1ightegray -—do-~ wmd 0=

breccia



TARLE I - AFOLLO 17 SAMPLE INVENTORY (Continued) 1

SAMPLE* WEIGHT CONTAINERS
NUMBER (g) DESCRIPTICN LOCATION CUTER/INNER
2260 100.60 Unsieved fines Sta 2 SCB 8/498
2261 161.9 <1l mm fines s e O
2262 7.70 1-2 mm fines ——do—= —~do-~
2063 4, 4o 24 mm fines —=do-— S To
2264 b, Lo 4-10 mm fines Eelebge ——do--
2270 26.11 DB residue ~—do-- SCB 8/495
2275 3640, Layered light-gray ——do-- S, Fo
breccis
2310 1.09 DB residue ——do-- SCB 6/516
2315 131.h Vesicular, vpoikilitie ——do-- ——do=——
clast
2320 26.17 Unsieved fines ~=do—= 8CB 8/500
2321 T7.3 <1 mm finss ——=d Q- - O
2322 1.38 1-2 mm fines ——do-- ——d0--
2323 0,50 2-h mm fines O~ (O
2324 0.96 L-10 mm fines =3 0=~ = Q-
2330 0.36 DB residue ——do-- SCB 6/517
2335 108.9 Vesicular poikilitic s @O e e Om
clast
2350 1.70 Dust and sweepings -—do-- SRC 2/518
2355 3674 Green-gray breccila ——do—- -—do—-
2370 0.02 Dust and sweepings -——d o= SRC 2/519
2375 18.16 Green-gray breccia ~~do-- w=do-—
2390 20.63 DB residue G Yoy SCB 8/L49¢
2395 536.5L Green-gray breccia IS o S ——d O
2410 52,00 DB residue -—do-— SCB §/503
2415 32,34 Brecciated dunite clast ——d O ——d O
2416 11.53 ——dOo-- === ——d o=
2l 7 11.32 —-do-— Ao ——domm
2h18 3.55 e Lol wed == = 0=
2L 30 1.45 Dust and sweepings ——do-- aCB 8/504
2431 72.0 <1 mm fines —~do-— wedoee
2432 3,62 1-2 mm fines ——do-- —edO=—
2433 2,33 2-4 mm fines ~—d0=-- --do--
243k 1,47 410 mm fines -—d0—-- SCB 8/504
2435 160.6 Blue-gray breccia ——do-— ——do-—
2440 161.6 Ungieved fines e O SCB 8/505
24h1 267.3 <1l mm Tines ~—d0o—— ——do—-
2LL2 10.60 1-2 mm fines ——do=- ——do=—-
2LL3 T.98 2-4 mm fines R, T ~=d0==
2Lhhl 2.91 L-10 mm fines e d O eado—=
2460 0.51 Dust and sweepings ~=do-~ SCB 8/506
2Lel 113.7 <1 mm fines wmd O = O~
2hep 5.1% 1-2 mm fines S o wedo—
2L63 3.90 2-4 mm fines —=do—- G o S

2heh 1.76 4-10 mm fines ——d0-- e Qe



12 TABLE T - APOLLO 17 SAMPLE INVENTORY (Continued)

SAMPLE¥*
NUMBER

2500

2501
2502
2503
250k
2505
2530
2535
2536
2537
2538
2539
2545
2546
2547
25h8
2549
2555
2556
2557
2558
2559

2700

2701
2702
2703
270k
2705

273C
2735
2736
2737
2738
3001

3002
3010
3120
3121
3122
3123
312k
3130
3131
3132
3133
313b

WEIGHT
(g) DESCRIPTION
325.5 Unsieved fines
687.2 <] mm fines
24,13 1-2 mm fines
12.94 2-L mm fines
7.96 L-10 mm fines
3.09 Green-gray breccia
18.1L4 DB residue
221.4 Blue-gray breccis
52.30 ~—d o=
5.192 —m Q-
11.09 ——do=--
11.22 —-dO=-
L.055 ——do—
L, 856  —~dom-—
5.045  —edo—-
29,29 e QO——
21,00 Green-gray breccia
10.48 ——dO=——
3,861 —-do--
4.559  ——do--
5.713 RRG Lo T
27.84 Feldspathic breccia
295.2 Unsieved fines
557.3 <] mm fines
17.70 1-2 mm fines
8.05 3-h v fines
L. 76 4-10 mm fines
2.39 Anorthosite breccia
and glass
1.98 DB residue
51.11 Green-gray brecctia
28,73 Tan breccia
3.33 ——do—-
23.75 Blue—-gray breccila
809.0 Drive tube (L46,
lower)
Leg. 7 Drive tube (U3l, upper)
34.56 SCB residue
100.2 Unsieved fines
179.7 <1 mm fines
5.25 1-2 mm fines
2.03 2-4 mm fines
0.50 4-10 mm fines
T7.20 Unsieved fines
132.3 <1 mm fines
10.38 1-2 mm Tines
8.58 2-4 mm fines

g,61

4L.10 mm fines

LOCATION

Sta 2

S oy
e Qe
——d o=
RS ¥ Y
—d -
——J O
—=dQo==
—_—— ==
S oy
—— Q-
w=Go——
UG P Y
—_—q
——d -
——d -
[ T
—O——
——d Q==
——dO~~—
——O——
——d -

] Qe —

— O
—dg--
——] -
——C O
——do-—

——d O
P ¥ Y
Q-
G Y Y
[ Py Yo
Sta 3

—_—@ O
EVA 2

Sta 2a
—do——
—=d O =
—_——JO——
—do—=—
——q O ——
——J O
eed O
e O
—{ O -

CONTAINERS
QUTER / TWNER

SCB 8/502
(rake s0il)
——dO=——
—_—dO——
[, e Y,
e L O e e
SCB 8/50L (rake;
- o=
——d -

e dO——
—n(Q—
G o e

—— Qe

—— (O ——
—(O——

— ==
——Q )= —
——d -
——d O
— D ——
———dO——
O

SCB 8/508
(rake soil)
D=

—_——d -
G ¥y YO

——@ Q-
—— O —

SCB 8/507 (rake)
QO —~
—— Qe
S e T
- O==-

BRC 2/CsVe

SRC 2/
SCB 6/
SCB 6/30E
Qe
—_— O
o=
Y P T
S5CB 8/31E
—do——
—qO——
——n O -
[ Vg Yogess



TABLE T - APOLLO 17 SAMPLE INVENTORY {Continued)

13

SAMPLE¥* WEIGHT CONTAINERS
NUMBER (g) DESCRIPTICN LOCATION OUTER/ INNER
31L0 121.6 Unsieved fines Sta 2 SCB 6/LoY
3141 191.4 <1 mm fines S [ T —ed O
2142 11.69 1.2 mm fines S, o g G fo T
3143 7.8k 2-4 mm fines weme Qe --do-~-
3144 Loy 4-10 mm fines N Ty —edo--
3145 5.60 Dark matrix breccia G Vo Y ——do-—
3146 3,01 Brecciated snorthosite S pe —-do-—
3150 52.56 Unsieved fines —=do—— SCB 6/32E
3151 101.2 <1 mm fines e O s e
3152 3.57 1-2 mm fines wedO—-— wedo--
3153 1.31 2-4L mm fines wdo=-- ——do--
3154 0.31 4-10 mm fines G o ~~do--
3155 79.3 Blue-gray breccia s [ ~=d0-—
3156 3.15 Fine crystalliine —=do-- ~—~do--
3210 37.89 Unsieved fines Sta 3 SCB 6/527
3211 51.95% <1l mm fines = O—— ——do--
3212 3.47 1-2 mm fines —=30~— ——do—-
3213 2.80 2-4 mm fines ——do-- ——do--
321k 2,47 4L-10 mm fines GO ——do——
3215 1062, Light -gray breccia --do-- —=do--
3216 162.2 Green-gray breccia ——do-- ——do—-
3217 138.8 Blue-gray breccia ~=do-— —=d0o--
3218 3G.67 ~—30-- —=dO—— ——dO—-—
3219 2.88 Fine basalt ~—do—- —-do--
3220 20.8 Unsieved fines ~—dO-— SCB 6/520
3221 48,11 <1 mm fines ~—do-— ~—do—-—
3222 2.71 1-2 mm fines Yo (e —wd Q=
3223 2.61 2-4 mm fines ~=d0-- —=do--
322k 1.65 410 mm fines ——dow— —=dO—--
3225 3.66 Crystalline (green-gray ~~do-- SCB 6/520

breccia?)
3230 21.3L DB residue ——do-- SCB 6/52h
3235 878.3 Blue gray breccis ~~d0=-— —=30=-
3240 114,7 Unsieved fines —=do-— SCB 6/521
3241 i62.7 <1 mm fines —~do~=~ S Yo Yo
3242 14,94 1-2 mm fines = -=dOo~-~
3243 14,38 2-4 mm fines L —=d o=
32hh 22.25 4-10 mn fines S - ——do—m
3245 1.60 Brecciated anorthosite wmdO—— ——do—-

clast
3250 15,25 DB residue ——do—— 3CB 6/525
3255 394,11 Light gray or blue- ~=d0-~ -—do--

gray breccia
3260 103.5 Unsieved fines NG o T SCB 6/522
3261 194.8 <1 mm fines —mdOm ——do--
3262 12.01 1-2 mm fines =g O —=d o=
3263 9,47 2-4 mm fines B Yo SR ——do--

3264 6.45 410 mm fines e dO—— ——d0o--



14
TABLE I - APOLLO 1T SAMPLE INVENTORY (Continued)

SAMPLE¥® WEIGHT CONTAINERS
NUMBER (g) DESCRIPTION LOCATION OUTER / INNER
3270 22,43 DB residue Sta 3 SCB 6/526
3275 L29,6 Green-gray breccia ——do-—- S o
3280 53,54 Unsieved fines ——d0o~-- SCB 6/523
3281 95.75 <] mm fines e Qe m -—do--
3282 5.38 1-2 mm fines ~—do=—— ——d O~
3283 L7k 2-4 mm fines -—do—- ~—do--
3284 7.1L L-10 mm fines ——do—— ——do=--
3285 2.58 Glass coated gray ——do-—- ——do—-—
friable breccia
Lool 1072. Drive tube (LLL, lower) Sta b SRC 2/
Loo2 909.6 Drive tube (U35, upper) ~=d o~ 3G
Lo10o 22,52 SRC residue EVA 2 SRC 2/
L4110 92,12 Unsieved fines LRV 5 SCB 8/h1Y
hi11 116.8 <1 mm fines ——do-- —-do--
4112 11.1i2 1-2 mm fines ~=do=-- —=dO=-
L113 12,11 2-4 mm fines ——do-- ~-do—-
b1k 13.26 410 mm fines -~do-— —-dg--
115 15.36 Extremely friable -—do—- —do—-
light gray breccia

h116 12.68 ——d0o-- —=do—m —~do-~
Liit 3.69 e dO—m -—do-- ~=d0=m
L4118 3.59 G O=— G Qe ——d O=--
4119 1.79 —edom- e d O -—do—-
L120 12h,1 Unsieved fines LRV 6 SCB 8/hoy
Li21 252.0 <1 mm fines ——do-- ——-do--
hrop 6,65 1-2 mm fines e e O
4123 2.73 2.0 mm fines ——do—— ~=do—-
high 0.39 L-10 mm fines ——do—- G To
elely 1180. Unsieved fines Sta 4 SRC 2/509
L2130 0,70 DB residue e Qe SCUB 8/12E
hozs 59.0hL Basalt vitrophyre S o ——do=——
Loko shk.g Unsieved fines mdo—— SRC 2/510
Lokl 307.3 <1 mm fines ——do-- --do—-
holo 2,50 1-2 mm fines ——do—~ —~do~--
hoh3 27,67 2-L mm fines —do—- ——do—-
Lokl 21.95 Lo10 mm fines ——dO—— O
Lohs 6L, 3k Fine or devit. basalt ——do—- G To -
Lhohé 28.81 Dark matrix breccia ——do—- —-do—-
Lol 7.761 Fine or devit. basalt Yo P -—do--
Loh8 5.682 e O e —=do—-- am QO =m
hokg 4,183 Fine basalt —~do=- w=do--
250 22,56 DB residue e QO SCB 6/512
L2s55 T37.3 Coarse basalt ——do-—- Y, T Yo
L260 526.7 Unsieved fines ——d o=~ SRC 2/511
L2270 9,61 DB residue G Vo Yoo SCB L/hel
LaoTs 1493. Fine basalt -mdo=- -=dow--
4285 2.212 Medium basalt -—do—— SRC 2/510
L2286 2.102 e Q= -=dOo== —ed Q-

L4oB87 1.568  Fine basalt ——do-- SR oy



TABLE T - APOLLC 17 SAMPLE INVENTORY {Continued)

SAMPLE#
NUMBER

5010
5015
5030
5035
5050
5055
5060
5061
5062
5063
5064
5065
5066
5070
5075
5080
5081
5082
5083
5084
5085
5086
5087
5088
5089

5110
5111
5112
5113
511h
5115
5120
5121
5122
5123
5124

6001
6010
6015
6030
6031
6032
6033
6034
6035
6036
€037
6055

WEIGHT
(g) DESCRIPTION
9.25 DB residue
1006. Coarse basalt
2.63 DB residue
1235, Medium basalt
2.5 Dust & sweepings
oLo.h Coarse basalt
0.527 DB residue
157.9 <1 mm fines
8.520 1-2 mm finesg
6.280 2-4 mm fines
11,63 4-10 mm fines
1.263 Medium basalt
0.980 Dark gray breccia
7.260 DB residue
1008, Medium basalt
52k, 2 Unsieved fines
g932.L4 <1 mm fines
38.62 1-2 mm fines
30.88 2-L mm finegs
23.31 410 mm fines
4,298 Medium basalt
2.323 ——dO=—
2.321 ——d o=
1.992 Fine basgalt
1.718 ~=do--
122.5 Unsieved fines
235.0 <1l mm fines
10.20 1-2 mm fines
6.76 2-L mm fines
6.87 b-10 mm fines
2.60 Fine basalt
126.6 Unsieved fines
240.3 <1 mm fines
5.208 1-2 mm fines
2,147 24 mm fines
0,956  L4-10 mm fines
T11.6 Drive tube (LL8)
20,31 SCB residue
2819, Green-gray breccia
16.06 DB residue
152,.6 <1 mm fines
5.71 1-2 mm fines
4,58 2=l mm fines
2,01 4-10 mm fines
376.2 Blue gray breccia
3.95 ——GO=w
2.52 Medium basalt
sh12, Green=-gray breccia

LOCATION

Sta 5

s (ot
RS o Yoy
VS o S
Y, o Yo
e (] (Y em
——do—-—
NI, Py pui
] Qe
", o poyen
S Yo T
[ o Tov
——( Q-
[RNEG e
= O

Sta 5

——d O ——
——d——
O -
[P e Y
e () e e
Q-
PR, F o YU
S fo p
G Yo J

LRV 7
S o T
e O
[SYG T'o Y
can QO
QO ——
G e YN
umem (O e
S ¥ g Yo
G e Y.
[HUYS o YU

e (L) =
—— Qe
G ' T

15
CONTAINEES

OUTER/INNER

SCB 6/h62
_——qO——
SCB 6/463
——do——
SRC 6/46h
—_——J o=
SRC 2/L65
S Y YR,
—do——
——do—-
——( o=
——d 0=
_——d -
SRC 2/L466
—_—J =

SRC 2/L6T
G ¥
—dO——
——d o=
N Ve T
S o p—
—_——d Q-
(O ——
QO -
e Qe

SCk 8/L3y
~—dgom=-—
——d O
G e YO
— O e
Y Ve Y
SCB 8/LLy
S, Vo P
—_——d o=
[N Ve PO,
—_— O

SCB 7/
oen 4/
SCB 4/

SCB 5/L9y, L48Y

e O
—e O~
—_——q O~
e o T
——dO——
—_—( Qe —
—— —
——do--



16 raBLE T - APOLLO 17 SAMPLE INVENTORY (Continued)

SAMPLE* WEIGHT CONTAINERS
NUMBER (g) DESCRIPTICN LOCATION OUTER / INNER
6120 107.0 Unsieved fines LRV 9 3CB 5/L6Y
él?l 188.1 <)Y mm fines e—do-- s Qe em
61e2 L,72 1-2 mm fines ——do--~ - o
6123 2.49 2-4 mm fines —~d0=— e dO——
612k 1.61 L.-10 mm fines ~=d0o—m S 7
6130 19.57 DB residue LRV 10 SCB 5/47Y
€131 146.1 <1 mm fines ~—do-— wmd O
6132 .79 1-2 mm fines e Om-— A Qe
6133 5,21 2-L4 mm fines —~do—~ w—d o=
6134 3.10 4-10 mm fines w=do-— R Yo T
6135 133.5 Green-grsy breccia ~—~do—m e O
6136 86.6 Medium basalt ~~do—- S T Y
6137 2.6 Fine grained crystalline  ~-do-- m G Om =
6210 2.7h DB residue Sta 6 SCB L/535
6215 643,09 Green-gray breccia ~md O G o o
6220 196.7 Unsieved Tines B, T SCB T7/53h
6221 390. 4 <l mm fines G Om— S Yo
6222 13.65 1-2 mm fines ——do—— ~=do--
6223 8.26 2-4 mm fines ~—d0-- G 1 Y,
622k 3.83 4-10 mm fines ——do-—m— S e Y
6230 6.63 DB residue ——do—- SCB L/556
6235 26.56 Brecciated olivine norite ——-do-- G [ Y
6236 19.18 Q= e To T e e o=
6237 10.31 ——q - - O~-— e GO
6238 3.21 S Yo ——do-- —edO-=
623G 6.23 ——dO=—— w=do=-- ——dO--
6240 450.7 Unsieved fines Qo= SCB L/312
62L1 21.1k <1 mm fines —d0-= —=d0o--
GoL2 1.20 1-2 mm fines ——do—— —-do--
6243 1.23 2-4 mm fines ——do—- -——do=m-
6okl 1.53 4-~10 mm fines ~—do-~ G ¥, pe
6245 8.2% Green -£ray breccils ——do-- ——do--
Goké 6.50 —~dO== ——do~—— -—do=—m
6250 4,63 DB residue ——dO—— SCB 4/536
6255 L406.6 Banded tan and blue - ——do-— --do--
gray breccia
6260 96.6 Unsieved fines ——d == SCB 4/313
6261 170.7 <1l mm fines - ——do--
6262 8.55 1-2 mm fines -—d0—m -—do--
6263 6.57 2=l mm fines G o Y ——do~--
626k 8.76 4-10 mm fines ~~30=- —~d0o--
6265 1.75 Green-gray breccia -=d0o=-- ~-do=-
6270 0.k46 DB residue —~do=- SCB 4/537
6275 55.93 Blue gray fragment 30— —~do—-
breccia
6280 153.0 Unsieved fines ——d o~ SCB L/uT2

6281 251.8 <1 mm fines ——d0—— —-do--



TABLE I - APOLLO 17 SAMPLE INVENTORY ({(Continued)

SAMPLE®
NUMBER

6282
6283
628L4
6285
6286
6290
6295

6305
6306
6307
6310
6315
6320
6321
6322
6323
6324
6330
6335

6500

6501
6502
6503
6504
6505
6506

6530
6535
6536
6537
6538
6539
6545

6546
65kt
6548
6549
6555

WEIGHT
(g) DESCRIPTION
14,27 1-2 mm fines
12.71 2-4 mm fines
10.69 L-10 mm fines
2.208 Agglutinate
1.70L Brecciated troctolite
9,65 DB residue
260.7 Banded tan and blue -
gray breccia
L, 01 Brecciated olivine norite
4,25 ——30-—
2.49 —=dO~m
25.39 DB residue
671.1 Blue gray breccia
260.3 Unsieved fines
502.7 <1 mm fines
23.10 1-2 mm fines
15.84 2-4 mm fines
11.80 4-10 mm fines
418.6 DB residue
352,9 Friable anorthositic
breccia
35,2 Unsieved fines
630.7 <1 mm fines
22,76 1-2 mm fines
10.09 2-4 mm fines
10.72 4L-10 mm fines
4,69 Greenish-gray breccia
2,81 Friable dark matrix
breccia
T0.27 DB residue
155.5 Coarse norite
10.26 Brecciated norite
26,48 Fine basalt
5.870 Medium basalt
14,80 Vitrophyric basalt
7.676 Dark vitreous matrix
breccia
24 .31 - Qe
10.05 ——do--—
2.527 -=do--
2.175 —=do=--
8.435 Crystalline matrix-rich

basalt

LOCATION

Sta 6

— Q-
——do——
(O
== o=
—_—q O
—d =

SV, o po
— O
(O m
—_— -
——Q O ——
_——C O
—d O ——
—_—dO=—
Vg g Y
GO ——
—_—JO——
—— GO

3G

—( O ——
——d Q=
e J O -
-=d.0mm
—-~d0=--
Y e I

—_—J O
——J o=
[ORYG Y,
~—dQ=--
G e T
RS Yo Y
—— -

——do~-
—_——do——
_—— O
—— O ——
Y, o Y

17

CONTAINERS
OUTER/INNER

SCB L/L472
—— (O ——
——— (L O
= O
——J O
SCB 4/538

—=do--

SCB 4/556
g e Y
0=
SCB T/539
== -
SCB T/557
-3 Oo--
NG Yo U
-
S P TN
BSLSS/560
e O

SCB L4/559
(rake soil)

—JO==
—d o=
—_——d =
——— O
—=30=—=
——d =

SCB L/558 (rake)
——d Q=
——cd Q-
——dO——
G Yo T
——d o=
——d O —

—d -
—_——d -
Qe
o e (D) e e
—_——J Q=
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TABLE I - APCLLO 17 SAMPLE INVENTORY (Continued)

SAMPLE#*
NUMBER

6556

6557
6558
£559
6565

6566
6567
6568
6569

6575
6576

6577
7010
7017
7035
7070
7075
7076
TOTT
7110
7115
7130
7135
7210
7215
7510
7511
7512
7513
751h
7515
7516
7517
7518
7519
7525
1525
7530
7531
7532
7533
753k
7535
7536
7537

WEIGHT
(g) DESCRIPTION
7.396  (rystalline matrix-rich
basalt
5.502 —edo=—-
0.683 R To I
0.7y ——do——
11.60 Friable dark matrix
breccia
2.639 = o—-
5.490  w-do--
9,477 Basalt-rich breccia
4,207  Crystalline breccia
(blue—gray?)
16.25 Crystalline breccia,
clast rich
5.327 Crystalline light-
gray breccia
13.5u ——do——
93.65 SCB residue
1730. Brecciated olivine gabbro
5727. Green-gray breccila
g,28 DB residue
172.k4 Dark gray dike
13.97 ——d G-
5.45 —edo——
0.15 Dust and sweepings
115.9 Blue-gray breccia
1.42 DB residue
337.4 Green-gray breccia
111.7 DB residue
BLé.4 Brecciated norite
T7.57 Unsieved fines
118.1 <1 mm fines
2,45 1-2 mm fines
1.19 2-4 mm fines
1.24 L=10 mm fines
337.6 Green-gray breccia
103.7 Medium basalt
4s5.6 Feldspathic breccia
L2.5 Green-gray breccia
27.h —md -
1.19 Feldspathic breccia
L.07 o=
82.76 Unsieved fines
126.6 <1 mm fines
3.13 1-2 mm fines
2.51 2-4 mm fines
L 48 L-10 mm fines
577.8 Coarse basalt
355.3 N, Yo
TL.T7 Green-gray brececia

LOCATION

Sta 6

e O=—
—_—O=—
—n O
_—

-
——( O ——
] Q-
—_—d -

——J Q-
—=do—--

—_—d -
EVA 3

STA T

e QO
—_—d -
—— O ——
_— -
Iy o P
e O=—
——d o=
—_——d -
—_——O=-
0=
——dO=—
——3 Q=
-—q =
——( O
——d O
—— O ———
Qe
——(O——
—A 00—
——J O ——
[, o T

—d -
—_——q O
—— O ——
——O=—
—— =
——dO——
= ——
—— Q=
O ——

CONTAINERS

OUTER/INNER

SCB 4/558 (rake)

—=d o=
NG o Jouen
P Y-
_— -

—do——
——dO——
¢ o
—d o=

——d -
[ e Yo

w——do=-—
SCE 7/
SCB 7/5k41
BSLSS/
SCE 7/5k4h
——d‘o— -
[ o Y.
_——(O=—
SCB L/561
——d 0=
SCB L/562
G o T
SCB T/543
—d o=
SCB 7/540
e O=—
__d-o_-
[ P po
— D ——
——O——
O
—-——3Oo—-—
—_—g=-—
—=JOo--
—=do——
e Q==
SCB T/5u2
—Q O
e O=—
" o S
o y—
—d o=
——d o=
o



TABLE I - APDLLO 17 SAMPLE INVENTORY {Continued) 19

SAMPLI# WEIGHT CONTAINERS
NUMBER (g) DESCRIPTION LOCATION OUTER/INNER
7538 47.2 Light gray breccia Sta T SCB 7/5k2
7539 39.6 Tan gray breccia s Lo --do-~
T5L5 29.5 Green-gray breccia ~-do-- ——do--
8120 75.78 Unsieved fines TRV 11 SCB 5/50Y%
8121 121.6 <1 mm fines wmdo=— ——do--—
8102 4,53 1-2 mm fines —edo-m— ——do-—
8123 2.4h9 2-h mm fines e QO ——d0——
812k 5.6h 4-10 mm fines S o S ——do--
8130 3.62 DB residue STA § SCB 4/563
8135 133.9 Medium basalt —=do-— ——do--
8150 0.65 Dust and sweepings e Om— SCB L/567
8155 Lor.a Gabbroic breccisa O = —edo--
8220 108.3 Unsieved fines S o e SCB 7/545
8221 227.1 <1l mm fines Rt ——do=-—
8222 5.21 1-2 mm fines ——do=-— —ndo——
8223 2.69 2-4 mm fines wndOm— ——30--
goch 1.48 L-10 mm fines wado-~— ~—do=-
8230 82,98 Unsieved fines ~=do-—— SCE L/s56k
8231, 122,77 <1 mm fines v GO ~—do—-
8232 2.68 1-2 mm fines O Fo Py ——do--
8233 1.he -4 mm fines G T ——do—
8234 0.72 410 mm fines — QO e ——d o=
8235 199.0 Coarse norite wwdom=— ——JO=-
8236 93,06 S, [ - e Omm ~—do~-
8238 57.58 ——do—— ——do-- SO, Yo WO
8250 50.57 Unsieved fines e O SCB L/5h6
8255 48.31 Coarse norite v d O --do--
8h20 97.94 Unsieved fines ——do-- SCB L/SL8
8h21 186.2 <1 mm fines ——d o= —=d0-—
8hoo k.16 1-2 mm fines e O m ——do——
8Le3 2.h1 2=4 mm fines ——dQ—— —=do—-
alal 1.91 4-10 mm fines S, o ——do--
8440 81.38 Unsieved fines O, Py SCB 4/551
Bhli1 162.8 <1 mm fines G Yo —~3o——
Shlp 3.78 1-2 mm fines S o P ——do~-~
ghL3 2,44 o-l mm fines wed O S oy
8hLlL 1.19 4-10 mm fines G o Y —~do=—m
8460 138.1 Unsieved fines SN o Yo SCB 7/550
ghel 264.5 <1 mm fines O —=d 0=
ghéo 5.328 1-2 mm fines —md o= ——do—-—
ghe3 2.787 2.4 mm fines e Qe —do=--
L6k 1.2303  L4-10 mm fines ST To RO ~=30--
£L65 1.039 Dark matrix breccia S, o P S o Y

8480 89. 33 Unsieved fines S, o SCB 4/549



TABLE I - APOLLO 17 SAMPLE INVENTORY

SAMPLE*
NUMBER

8481
8482
8L83
8484

8500

8501
8502
8503
8504
8505
8506
8507
8508

8509
8515

8516

8517
8518

8525
8526

8527
8528
8530
8535

8536
8537
8538
8539
8545
8546
8547

8548
85k9
8555
8556
8557

WHEIGHT
(g) DESCRIPTION
173.9 <1 mm fines
2.69 1-2 mm fines
1.21 2-4 mm fines
0.32 L-10 mm fines
391.1 Unsieved fines
T18.7 <1 mm fines
21.38 1-2 mm fines
16.41 2-4 mm fines
19.16 4-10 mm fines
506.3 Coarse basalt
55.97 ——do--
23.35 —— O
10.67 Friable dark matrix
breceia
8.68 Basalt
L,76 Coherent dark matrix
breccia
3.18 Friable dark matrix
breccia
1.82 Friable white breccia
0.88 Friable dark matrix
breccia
5.11 Agglutinate
8.77 Breccia with green
glass vein
5.16 Breccliated gabbroic rock
T.00 Fine basalt
88.92 DB residue
103.4 Coherent dark matrix
breccia
8.67 QO
11.76 ~—do--
5.82 ——do~-
3.73 O
8.60 ——dQ—-
Lo, 66 -—do--
29.91 Fraable dark matrix
breccia
15.95 -=do=--
16.09 ——qO=-—
6. 64 ——do--
9.50 e Q=
7.19 ~—d0o--

(Continued)

LOCATION

Sta 8

N Vo T
—J O
—— O

—( O ——

e e
——dO==—
——do=-=
———d O
—q O
QO
——d =
e (1) e

—eeJ Qe
NG P yruren

O

—— O —
UG f o Y

RS e Y
———Q O

JRYS ¥o Yo
——J O
RV g Y
e (O —

QO
wardO~—
mem Qe
[, P P
O ——
—d ==
I o

——O——
[, f'e P
[ERNG o Jope
——JO=—
——J O -

CONTAINERS
OUTER/INNER

SCB L/s5ko
——( Qe
[ o PR
—_—d -

SCB 4/566
(rake soil)
—-——dOo——
——dO=—

[ s Yo
—GO——

— @O

—— QO

——( ==

——@ O

PG e Yo
——( O =

—_—d o=

—_—do——
—d ==

SCB 4/565 (rake)

QO =

—_—( o=
——d o=
—— -
Qe

RS o YR
—_—(O==
—-_—J o=
O~
R [y PO
—d o=
e Qe

—-_—d -
——(O=—
——d Q=
_—— @ O -
S, -



TABLE I - APOLLO 17 SAMPLE INVENTORY (Continued)

DESCRIPTION

SAMPLE#* WEIGHT
NUMBER (g)
8558 3.78
8559 3.05
8565 3.50
8566 0.77
8567 18.88
8568 3.57
8569 14.53
8575 140.0
8576 11.64
8577 8,84
8578 17.13
8579 6.07
8585 Lk, 60
8586 10.73
8587 11.48
8588 3.77
8589 .10
8595 - 4,19
8596 7.55
8597 319.1
85568 224, 1
8599 198.6
2001 Th3.h
9002 h09. 4
9010 87.05
Q035 2806,
9110 66.30
9115 3h6.3
9120 116,54
9121 21h Y
9122 13.97
9123 13.14
9124 14,48
9125 1.91
9130 3.99
9135 2283,
8150 5.63
9155 318.
9170 43.h2
9175 677.7
9190 13.38
9195 368.5
9210 5.55
9215 553.8

Friable dark matrix
breccia

—_—— O

IS F'g Yo

emdO-—

—=do%X—

(O

—=do-——

Coarse basalt
——_(O——

GO

Medium basalt

Fine basalt

- O——

——qO——

—d o=

[ Vo Y

—_——O——

[N g Vg

S Ve .

—_—d o=

[V g J

Drive tube (50, lower)
Drive tube (37, upper)
SCB residue

Dark matrix breccia
DB residue

Dark matrix breccia
Unsieved fines

<1 mm fines

1-2 mm fines

2-4 mm fines

410 mm fines

Dark matrix breccia
Dust and sweepings
Dark matrix breccia
DE residue

Coarse basalt

DE residue
Aggiutinate

DB residue

Dark matrix breceia
DB residue
Brecciated troctolite

LOCATION

Sta 8

—— ——
—_——d 0=
—— Qe
- =
——d——
——J O
—-——dO——-
——(d =
——( -
=
PG Y
[P e Yo
—do—-—
O
—— Q=
Qe
O
S oy
—ed Q-
S, P
——F Qe
STA G

3 e
EVA 3

Sta 9

—-——do——
—F -
—_—d =
——J Qe
—_—d o=
——d O~
——(q Q-
——d O
Y, ¥'o Py
—— Q-
——J Qe
—Jdo—-
U g Y
——] e
—— -
—_— O ——
PR, g T
—qO——

21
CONTAINERS

OUTER/INNER

8CB 4/565 {rake)

———dOo~—
—— -
—ed Q=
—=d -
———J O ——
———O=~
——JO=—
—Q 0=
S Po Yuu
Y, g P
_—( Q-
——dO——
——— Q=
——do--—
"G P Y,
[P Py Yo
Y o S
R o Y.
— O ——
— ) ——
v s (O ——
SCB T/
—d O——
SCB 5/
BSLSS/
SCB 5/568
—do——
SCB 5/569
U [ Y-
- O
——d O
—_—(O——
—— O ——
5CB 5/480
GO ——
8CB 5/571
—— Qe
SCB 7/481
——d 0=
SCB 7/482
——(QO——
SCB T/h86

———GO=——
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TABLE I - APOLLO 17 SAMPLE INVENTORY (Continued)

SAMPLE*
NUMBER

9220
9221
9222
9223
9224
9225

G026

9227
G228
5240
g2kl
g2kh2
9243
924k
92ks
9260
9261
9262
9263
926h
9265
9510
9511
9512
9513
951hL
9515
9516
9517
9518
9519
9525
9526
9527
9528
9529
9535
9536
9537

WEIGHT
(g) DESCRIPTION
93,49 Unsieved fines
152.6 <1 mm fines
7.22 1-2 mm fines
6.24 2-4 mm fines
9.75 Lu10 mm fines
T. ko Friable dark matrix
breccia
6.73 Friable dark matrix
breccia
5. 57 Disaggregated clod
2.50 Q-
113.3 Unsieved fines
174.3 <1 mm fines
11.32 1-2 mm fines
10.46 2.4 mm fines
10.85 4L.10 mm fines
10.11 Crystalline
118.9 Unsieved fines
187.8 <1 mm fines
11.7h 1-2 mm fines
11,46 2-4 mm fines
15,85 L-10 mm fines
2.6 Basalt
107.6 Unsieved fines
179.2 <1 mm fines
11.32 1-2 mm fines
9.94 2l mm fines
12,24 4-10 mm fines
33.00 Medium basalt
23.92 e -
10.23 Dark matrix breccia
5.20 —— -
3.65 e o e
3.03 s fe
2.93 -=dOo=-=
2,65 e QO
2.38 ——do—--
1.84 ~=d0o=-m
1.69 e QO
1.66 -—do~--
1.05 B No o

LOCATION

Sta 9

——d 0=
——do--
——d Q==
——dO=-—
——JO=-—

——do—

e Qe
—— Q=
_——G Q-
Q==
—_— Q-
——do——
—-—— =
— D ——
_——dO=—
O
——QO——
——do=-
—_—dO=-
——Q O
—=d 0=
——do——
——d O
—do——
e 0 o e
—— O ——
—_—d -~
S ' Y
—do——
Y Y
e (L D e
—— O
) ——
—_——Q O
——d =
—_— O
——J Q=

CONTATNERS
OUTER /TNNER

SCB 5/h83
——do=--
—_—d -
—_——d O
——d -
—=dOo=--

3CB 5/483

—_——d O ——
——C e
SCB 5/L8L
_—F O ——
—=do—-
—J O
——d -
——d ==
SCB 5/485
—=do=-
_—JO=-—
—dOo=—
——J O
e (L O et
5CB 5/570
——do-—-
——d O
—_—d O ——
—=d O
e (L ) e e
——( O
—— QO
——dO——
——d O
oG g T
——(dO—-—
——d O
——( O
—_—( O -
QO ——
—— () e
—_——Q O
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LIST OF ACRONYMS

BSLSS - Buddy Secondary Life Support System (Bag )

C8VC - Core Sample Vacuum Contalner

DB ~ Documented Bag

DSB - Drill Stem Bag

EVA - BExtravehicular Activity (3 sampling traverses)

LRV - Lunar Roving Vehicle (location of samples taken from vehicle)
SCB - Sample Collection Bag

SESC - Special Environment Sample Container

SRC - Sample Return Container ("rock box")

NOTES:

* Last four digits; initial digit "T" omitted.
1. Locations are shown on Figures 1 and 2.

2. Three digits or two digits plus a letter designate a documented
bag (DB).
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TABLE IT.- LIST OF ROCKS >50g AND BOULDER SAMPLES

LABORATORY?

ROCK WEIGHT ORIENTATION FOR
NUMBER ! (g) LUNAR TOP  LUNAR NORTH  ROCK TYPE® STUDIES"
0017 2957, No photo Coarse basalt
0018 51.5¢8 No photo Dark matrix breccia
0019 159.9 Broken Agglutinate
0035 B® 5765. No photo Coarse basalt CA, TS
0135 ° Lhé,3 Insuf photo Coarse basalt GR
0136~

0139 A
01hs=

0149 33.60 ———dom—— ———d0=—- TS (01k9)
0155~

0157 -
0175 339.6 No photo Dark matrix breccia GR
0185 L66.,6 T E/N Coarse basalt GR
0215 8110. Nc photo Fine basalt Ca, TS
0255 277.2 N E/B ——=dO=-— GR
0275 1714 T E Medium basalt GR
0295 361.2 No photo Dark matrix breccisa
0315 148.6 No photos Coarse basalt
1035 144.8 N/T E/B Med. basalt GR
1036 118.4 Refrigerated ———do=-=-—
1037 14.39 No attempt —~—do-——-
1055 669.6 S E/T —~—do——-

1135,1136 } 95,276 No attempt Fine basalt GR
1155-1157

1175 207.8 N/T S/W Med, basalt
1546 150.7 Rake Fine basalt
1559 82.16 Rake Coarse basalt
1566 his. bk Rake —emdg———
1567 146.,0 Rake Y, [ T
1569 289.6 Rake Fine basalt
1577 234, 7 Rake Y, P
1578 353.9 Rake Med. basalt
1596 61.05 Rake Med. basalt
2135 336.9 No photos Dark breccia of TS

basalt fragments
2155 238.5 T N/E(?) Med. basalt
2215 37G.2 B S Layered light s
gray breccia

2235 61,91 N B/W —e—do-—=
2255 4e1,2 S/B W e dOm—— GR, TS

2275 3640, B 8 ———do——— CA, TS



TABLE II. - LIST OF ROCKS >50g AND BOULDER SAMPLES (Cont.)

LABORATORY
ROCK WEIGHT ORIENTATION FOR
NUMBER (g) LUNAR TOP ~ LUNAR NORTH  ROCK TYPE
2315 - 131.4 W/T N/B Vesicular,
poikilitic
clast
2335 o 108.9 T/N N/B S —
2355 3674 N/T S/W Green-gray
breccia
2375 1 18.16 No attempt e O
2395 A 536.4 T S/W SN, Vo T
2415 - 32.34 No attempt Brecciated
dunite clast
2L16~
2418 - 26.%0 S, P e dOmm e
2435 160.6 B N/W Blue-gray breccia
2535 221,k Rake ¢ LT
2536 52.3 Rake ———dO———
2735 51.11 Rake Green-gray breccia
3155 79.30 B/N N/E Blue-gray breccia
3215 1062, No photos Light gray breccia
3216 162,2 S o p—— Green-gray breccia
3217 138.8 T [ T Blue-gray breccia
3235 878.3 T S/E Blue-gray breccia
3255 394.1 B N Light gray or
blue-gray breccia
3275 k29,6 T W Green-gray breccis
L235 59.04 No photos Basgglt vitrophyre
Loks 6h. 3k Qe Fine or devit.
basalt
Loss B 737.3 B N/E Coarse basalt
Lo75 1k93, T S/E Fine basalt
5015 B 1006. Unsuccessful Coarse basalt
5035 B 1235, S/wW B/W Med. basalt
5055 B 949,k T/N/E S/E Coarse basalt
5075 B 1008. B S/W Med., basalt
6015 B7 2819. W B/S Green-gray breccia
6035 376.2 No photos Blue-gray breccia
6055 ghi2, ———d O Green-gray breccia
6135 133.5 SO v W SRR o S
6136 86.6 e Om e Med. basalt

25
STUDIES
TS
GR
T8
cA, TS, GR
CA, TS
TS
TS
TS
TS
TS
CA, GR, TS
GR, TS
CA, TS
TS



26 TABLE TI. - LIST OF ROCKS »50g AND BOULDER SAMPLES (Cont.)
LABORATORY

ROCK WEIGHT ORIENTATION FOR
NUMBER (g) LUNAR TOP LUNAR NORTEH ROCK TYPE STUDIES
6215 B 6h3.9 Not identified Green-gray breccia GR, TS
6235 = 7
6239 70.49 Broken Brecciated olivine (CA, TS of
norite 6230)
6255 Loe.6 N B Banded tan and (GR, TS of 6250)
blue~-gray breccia
6275 55.93 T W/s Blue-gray frag- GR
ment breccia
6295 260.7 B N/E Banded tan and GR
blue—-gray breccia
6305 - 10.75 No attempt Brecciated olivine
6307 - norite
6315 B 671.1 Not identified Blue-gray breccia CA, TS
6335 352.9 No photos Friable anortho-
sitic breccia
6535 155.5 Reake Coarse norite
TOLY 1730, No photos Brecciated olivine CA, TS
gabbro
7035 5727, ¢ Lo I Green-gray breccia
7075 ~ ,
7077 191.82 Broken Dark gray dike TS
T115 115.9 Not identified Blue-gray breccia TS
7135 337.4 5 T/W Green-gray breccia CA, TS, OB
7215 8L6, 4 Not identified Brecciated norite TS
7515 337.6 Rake Green-gray breccia
7516 103.7 Rake Med. bassalt
7535 577.8 Rake Coarse basalt
7536 355.3 Rake S P
7537 TL.T Rake Green-gray breccia
8135 133.9 T W Med. basalt GR
8155 Lho1.1 Not identified Gabbroic breccia ca, TC, TS
8235 199.0 T S/E Coarse norite GR
8236 93,06 T E/N ——ed o=
8238 57.58 Not identified SIS, o S T3
8255 8,31 —d o=~ Y, Ly
8505 506.3 No attempt Coarse basalt TS
8506 55.97 No attempt S, PN
8535 103.4 Rake (Coherent dark
matrix breccia
8575 140.0 Rake Coarse basalt
8597 319.1 Rake Fine basalt
8598 22h,1 Rake SR o S
8599 168.¢6 Rake S, [y -



TABLE II. — LIST OF ROCKS »50g AND BOULDER SAMPLES (Concl,) 27

LARORATORY
ROCK WEIGHT ORIENTATION FOR
NUMBER (2) LUNAR TCOP LUNAR NORTH ROCK TYPE STUDIES
8035 2806. No photos Dark matrix breccia TS
g115 ] 346.3 Unsuccessful G Yo T
g135 2283, B 1o o S Vo Sy CA, TS
9155 318.8 No photos Coarse basalt GR
9175 67T.7 W N Agglutinate
9195 B 368.5 Broken Dark matrix breccia
9215 553.8 N E/B Brecciated TS
troctolite

Footnotes:
! Last four digits, initial digit (7) omitted.
> By R. Sutton, USGS
® Compiled by W. C. Phinney, JSC
* Studies: CA - Chemical analysis ~ Table IV

EG - Evolved gases ~ Figure 3

GR - Gamma ray analysis - Table V

TC - Total carbon analysis - Table VI

ur

o

TS = Thin section description

B = sample chipped from a boulder

With roek description

Brackets Jjoln samples all chipped from a single boulder

“All of the sampled station 6 boulders are interpreted to have been a

single boulder that broke up at or near the present location.
(Field Geology Team and others)
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SAMPLE LOCATICKS

Figure 1 shows the sampling stations and other locations, as
designated in the Apollo 17 Sample Inventory, Table I. Pigures 2A
through 2J are planimetric maps of the sample collecting stations
showing sample locations in greater detail. The maps are modified
from the USGS Interagency Reports 71 and T2, Only the first number
of the decade is shown for predominantly scil samples, and only the
number of the largest rock is usually given where several rocks were
returned in a documented bag.
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Map of EVA Traverse and Sample Collection Stations. {From USGS IR 72. Lettered

boxes show boundaries of the detailed traverse maps that appear in the USGS
IR 72 as Figures 4a through 4f),



30

Fog—>  p-Fon
-~
Fan
70135
oo o

.
Daap Core —:w— 0185 e A
e ot w0078 ey
L] A
[3 ¥
NS

®— 0035

< N
roOrE ’ 1
Pern—g ‘6 t
ta o rcors
Nrocre
A

S

Gea-a \k

PPar— s
sEp—

rozss =’ .
70275

x—J0£15 %

Figure 2a ~ Planimetric Map

-4
bduad
5uc rater
713536 7/500- 71515
755,87 x/
775 > Ares of 7/525 - 7/597
7/035:37 ) 8 & Fan N
71040 £P6
iyt x-7/180 01 o
& W Asn
o 10 20
L 1 L e
Figure 2b - Planimetric Map of Station 1

of the LM-ALSEP~SEP



& SWhn 72375, 72395, 72320

72735+ 72788 g
72700

BANE Fan

« Gomon

Orov

724519, 72435 o4
2440, 72460 \

72r55 7EP7S .

FEERC - F22E0
7EE/E " 7EP35Y

72500,
2535 — F2557

72315, 72335, 72355,

o] [<] 2]0 30 40 m
J

Figu

re 2¢ - Planimetric Hap of Staticn 2

C o] 20 30m

78220, 73240,78560, 73590
73235, 73255,
73275
g

X
Borr & \7FE/5-2/9

CD » DT 73002/7300/

N

!

1 | J

Figure 2d -~ Planimetric flap of Station 3

31



32

SHORTY CRATER

25
DT 74002/ 7400/

X, x-74235
\\L___
&
W Fsn
74220, 74260 </ LRY

74275

& E. Pan

_._b.z

Ie o) 20 %Om

Figure 2e - Planimetric ilap of Station 4

CAMELOT N
ex OGC?
THEOT7E
/ v Te LY
(—Ares of
W Ran'e 75015
w0 75035
75080
o o go 30 40 50m
[ § ] 1 ] J h
o9
E Pon &

Figure 2f - Planimetric Map of Station 5




AN
N \
N \
N\
Boulder |\ N M Asn
roc‘L_\\ \
\ N\
N
— N x. Loc
~ T ™~ ~ \
y A \
{ \
t /7' {76835 -39, 76305-07
N\ 8P, 76255, 76278, 76095
e Conlact
e Approx. Loc. . ‘\—-
k of 768385, (3) “~763s5®
7535 - -
76500 7‘4’*’ o 76218
?:seeo
ey 3 76015
Approx. Leo. of
- 7&':55'
7O ———me o
o o 2o 30
L | 1 i
Approx. Locs+
of 7035-87

Figure 2g - Planimetric Map of Station 6

o] .rf:: 20m

& N. Fan

[ Jeeyv

7737 S./él? D y .
\5_‘; ; % (%4?}98 a 7;5 5‘ ; 70 7

775/5-19
7715

77/85

Figure 2h - Planimetric 'lap of Station 7/

33



34

x-78/ 55 £ Pan*}
X
\\&» 78235 ~38)
78535 - 725656
TBE OO - 79578

X78/35

._._._2

20

78220

30m

Orev
758480 X
78460 }f s W Psr

78440
78420

Figure 2i - Planimetric Map of Station 8



35

VAN SERG ° 10 &p Sem

79735
79115
x’ 79/20

(,x 79s5/0
7PI55"

—

B N Bwn
ﬂMT*
29
79175
S W, Pan
°

D7 79008/ 7900/
Q\\\\ 7925

79220 79240 —% ¥

79260
Dzev

w78035

SYBDUED

b S e

Figure 2j - Planimetric Map of Station 9




70275 Sample number

* Tentative sample number

x Sample location

00187 Sample location uncertain

[} Rake and solil sample location

DT 73002/ Drive tube, upper/lower tube number

73001

Cc/s ALSEP Central Station

G/M Geophone Module

EP& Explosive Package Number 6

Geo—2 Geophone Number 2

HFE Heat Flow Experiment

LEAM Lunar Ejecta and Meteorites Experiment

™ Lunar Module

LMS Lunar Mass Spectrometer Experiment

LSG Lunar Surface Gravimeter Experinent

LSP Lunar Seismic Profiling Experiment

PAN & 60 mm Hasselblad panorama

RTG Radiolisotope Thermoelectric Generator

SEP Surface Electrical Properties Experiment Transmitter

LRV 3 Lunar Roving Vehicle, dot shows front of vehicle
)

Boulder - letters refer to large blocks on maps and pans

Q Crater

Explanation
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SAMPLE RETURN ENVIRONMENTS AND CONTAINERS

Table III lists the contents of the sample return containers. This
list in conjunction with the information in this section is intended to
provide a means for evaluation of possible contamination of specific
samples in the period from collection to introduction into nitrogen
atmosphere cabinets.

Hard tools that contact the samples on the Moon were cleaned to
M3C-8PEC-C-8, Class A Eguipment at JSC. At Kennedy Space Center,
the tools variously undergo fit and functicon checks before stowage
on the spacecraft. Not all of these operations were conducted in
clean rooms; furthermore, some of the tools may have been handled
without gloves. To obtain an indication of the amounts and type of
contaminants on the tools when they were stowed aboard the space-
craft, flush fluid samples were taken from the hammer head, the scoop,
and the tines of the tongs using redistilled Frecn. The levels of or-
ganic material extractable from the Freon were very low., The detailed
results are in the JSC report on Contamination Control of Apollo 1L -
17 (in preparation).

The containers that came into contact with samples were cleaned
to the zsame specifications as the cabinets, tools, and storage con-
tainers used for processing lunar sample on return, The two Sample
Return Conteiners (SRC'S) are sealable boxes machined from blocks of
gluminum and lined with woven aluminum as padding {York megh). The
sample collection bags (SCB) were carried by the astronauts and are
made of woven Teflon sandwiched between sheets of Teflon with York
mesh padding on the lids. The BSLSS bag (Buddy Secondary Life Support
System) is made of Beta cloth (woven fiberglass fibers coated with
Teflon), and was carried on a rack on the LRV (Lunar Roving Vehicle).
It was used to return large rocks and other samples after the third
EVA.

Smaller samples were collected in documented bags (DB's), which
are made of sheet Teflon., A DB is closed by wrapping it around
aluminum strips in its lip and then folding over tabs at the ends
of the strips.

Filled containers were moved to the ascent stage of the Lunar Module
at the end of each EVA, Following repressurization and other activities,
the SRC's and BSLSS were welghed and the 3CB's were put into contain-
ment bags and weighed. The containment bag 1s a light duffle bag made
of woven Beta cloth with a drawstring mouth. On the basis of the con-
tainer weights, stowage locations to balance the spacecraft were assigned
by Mission Control prior to lunar riftoff.



In the LM after EVA 1, the astronauts reopened SCB 2, removed rock
70035, held it with bare hands, and examined it with a hand lens to
check the accuracy of their observations during the EVA. It is believed
(but not corroborated) that no other samples from this or the other EVA's
were unpacked in the LM and the containers remained closed until they
were put into the nitrogen cabinets in the LRL,

Cnly the samples in sealed containers (two SRC's and the CSVC and
the SESC) have not been exposed to spacecraft and terrestrial atmos-
pheres, Most of the non-sealable containers were tightly closed, but
circulation of spacecraft atmospheres in them was probably enhanced
by depressurizsation and repressurization on the Moon and in space.
There was depressurization at the start of each EVA and repressurization
at the end, with an additional cycle prior to lunar liftoff to Jettison
unneeded eguipment (but nc samples, fortunately). A final cycle in the
Command Medule was made in the trans-Earth flizght for retrieval of film
from the Service Module,

Prior to transfer of the SCB's from the LM to the Command Module,
each was put into a Beta cloth bag (decontamination bag) to keep the
lunar dust adhering to the outsides of the return container from dirtying
the inside of the Command Module,

After splashdown and loading of the command mcodule on the recovery
ship, the sample return containers were unstowed. The BSLES bag, stowed
in a Beta cloth bag {pressure garment assembly bag) on the floor of the
command module, was wet through as it lay for 10O hours in 1/4 inch of
water (either condensation or sea water). In an isolated work area with
filtered air, the decontamination bags were removed from the SCB's and
all of the return containers were individually bagged in two Teflon bags
and one polyethylene bag, all heat sealed. The containers were trans-
ported to the LRL in this ccnfiguration in padded crates.

On receipt of the containers in Houston, the exterior of SRC 2 was
cleaned, the vacuum measured, and then moved into the SNAP nitrogen at-
mosphere processing line for opening. SCB's 2 and 4 were transferred
directly intc the NNPL nitrogen atmosphere processing line as outer
bagging was stripped off., One at a time, the bare SCB's, with tops
swung back, were held isolated in the cabinet next to the entrance of
the line and purged with N, gas at 300 to 350 ¢fh until Op and Hs0
values were less than 30 ppm and 50 ppm respectively, a process that
tcok about one hour.

SRC 1, the BSLSS bag, and the remaining SCBHB's were stripped of all
bagging applied on the recovery ship and moved into nitrcgen cabinets
in 8SPL for storage until they could be rebagged in nitrogen and trans-
ferred to a processing line for unpacking. It appeared to take some-
what longer than normal, using the values for NNPL as a baseline, for
the cabinet with the BSLSS bag (and four SCB’'s) to reach low Ho0 values.
At a flow rate about 30 cfh of Nso (one-tenth that used for a purge in
NNPL), four hours after the bags were put intc the cabinet the values
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were 65 ppm 0, and 650 ppm Ho0. Four hours later O, was less than 10 ppm, but
Ho0 was 350 ppm and did not reach 20 ppm for about four days. .The experiernce
with S0B 2 and SCB L shows that after an initial predominance in the concen-
tration of Op over HpoC, under the N2 purge the two values quickly became
roughly the same and are reduced together. For the stored bags; however, the
HoO values were much higher than the Op values for several days.

Both SRC 1 and SRC 2 were successfully sealed on the lunar surface
and showed vacuums of 17% microns and 28 microns Hg respectively Just
pricor to opening in the nitrogen cabinets in:the LRL. The other vacuum
sample containers, the SESC and the CSVC (containing samples T0OOll and
73001 respe:tively) appear to have been properly sealed on the lunar
surface also. The CSVC was placed uncopened into a vacuum contaliner
which was pamped down to 50 microns Hg and sealed off; the SESC was
sealed in two Teflon bags.

In summary, sample contalners SRC 1, SRC 2, SESC and CSVC were
gsealed in thae lunar vacuum; the SRC's were unsealed in the N2 processing
lines; the SESC and CSVC were left sealed., Samples in the BSLSS and
SCB's have oeen subject to spacecraft atmespheres from five to seven
days with from two to four depressurlzation-repressurization cycles,
to terrestrial atmosphere nine to thirteen hours on the recovery ship,
and sealed in a static terrestrial atmosphere for about one and one-
half days uatil introduction into the LRL Ko processing and storage
atmosphere, The known anomalies are the handling of TO035 with bare
hands and tiae BSLSS resting in one-fourth inch of water for 10 hours
before bagging on the recovery ship.



TABLE IIT - CONTENTS OF SAMPLE COLLECTION AND RETURN CONTAINERS

SAMPLE SAMPLE NUMBER
SRC 1 (EvA 1) Net wt (g) (Last L4 digits)
SCB 1
DB L5k 673.6 1050, 1055
DB k55 282,547 10ko-10Lk9, 1075
DB 456 584,715 1060-1069, 1085-1089, 1095-1097
DB L5T 2268.321 1520, 1525-1529, 1535-1597%
DB u58}
DB 459 1066.06 1500-1509, 1515
DB 47lh 316.173 0160-0165
DB 475 726.38 0180-0185
DB L76 313.87 1030, 1035-1037
DB L7 206.27 1130 - 1136
DB 478 98.531 1150-1157
DB 479 224,18 1170, 1175
Loose rock 51..580 0018
8CB residue 32.8L0 1010

Total  68L5.067

SRC 2 (EVA 2)

DB L6k 951.9 5050, 5055
DB 465 187.1 5060-5066
DB L66 1015.26 5070, 5075
DB Lé7 1562, 362 5080-5089
DB 469 159.9 0019

DB 509 1180.0 Lo2o

DB 510 10k0.978 Yoho-hohg, Lo85-L287
DB 511 526.7 4260

DB 518 369.1 2350, 2355
DB 519 18,18 2370, 2375
Core tube 31 429.7 3002

Core tube 35 909.6 Lhoo2

Core tube ub 1072.0 L0o1

CSVC (core tube 46) 809.0 3001

ALSRC residue 22,52 4010

Total 10254.300
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TABLE ITI - CONTENTS OF SAMPLE COLLECTION AND RETURN CONTAINERS (Cont'd)

SAMPLE SAMPLE NUMBER
SCB 2 (EVA 1) Net wt (g) {Last 4 digits)
DB 10E 492,08 0130, 0135-015T7%
Loose rock 5765.0 0035

SCB residue 33.92 0030

Total  6291,00

SCB b (EVA 3)

DB 312 Loo,54 6240-6246

DB 313 292.93 6260-6265

DB L72 446,382 6280-6286

DB 535 646, 64 6210, 6215

DB 536 h11.23 6250, 6255

DB 537 56,39 6270, 6275

DB 538 270.35 6290, 6295

DB 3L6 98,88 8250, 8255

DB 548 292,62 Bh20-8h2h

DB 549 267.45 8LB0-8L8L

DB 551 251,59 84L0-8LhL

DB 356 87.87 6230, 6235-6233, 6305-6307
DB 558 428,301 6530, 6535-657T7*

DB 559 1026.97 6500-6506

DB 561 116,05 7110, 7115

DB 562 338.82 7130, 7135

DB 563 137.52 8130, 8135

DB 56k 560, 1k 8230-8236, 8238

DB 565 1hlhL, 86 8525-8528, 8530, 8535-8599%
DB 566 1782.36 8500-8509, 85158518
DB 567 401.75 8150, 8155

Loose rock 2819.0 6015

SCB residue 20,31 6010

Total 12688.953

SCB 5 (EVA 3)

DB L&Y 303.92 6£120-612k
DB L7y ko3, 33 6130-6137
DB Loy 563.63 6030-6037
DR 50Y 209.94 8120-8124
DB 53Y 233,360 0320-0324
DB shy 27h .58 0310-0315
DB 55Y 381.91 0170, 0175
DB L80 2286, 99 9130, 9135
DB L83 291.52 9220-9228
DB L8k 330, 3k 9240-9245

DB L85 348,35 9260-9265
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TABLE IIT - CONTENTS OF SAMPLE COLLECTION AND RETURN CONTAINERS (Cont'd)

SAMPLE
SCB 5 (EVA 3) Net wt (g)
DB 568 412,60
DB 569 37L.3
DB 570 413.53
DB 571 324,43
SESC 2 4ho.7
SCB residue 87.05
Total  7680.480
SCB 6 (EVA 2)
DB 27TE 352,08
DB 28E 291.79
DR 30E 287.68
DB 32E 241,40
DB 4Oy 3Lh5,61
DB L62 1015.25
DB 463 1237.63
DB 512 759.86
DB 51h 381.03
DB 515 63.57
DB 516 132.49
DB 517 109.26
DB 520 T9.54
DB 521 360.57
DB 522 326.23
DB 523 169.13
DB 524 899, 64
DB 525 L409.35
DB 526 452,03
DB 527 1504.13
SCB residue 3k4.56
Total 9L452.83
SCB 7 (EVA 3)
DB 15E 65.26
DB L5Y 417.56
DB 481 721,12
DB LB2 381.88
DB u86 559.35
DB 534 612,84
DB 539 696.49
DB 540 759.61
DB 541t 1730.0
DB 5h42 1340.56
DB 543 $58.10
DB 5kl 201.10

SAMPLE NUMBER
(Last 4 digits)

9110, 9115
9120-9125
9510-9519,
9150, 9155
0011
9010

2140-2145

2150, 2155
3120-3124

3150-3156

3140-3146

5010, 5015
5030, 5035
4250, L4255
2210, 2215
2230, 2235
2310, 2315
2330, 2335
3220-3225

3240-3245

3260-326k4

3280-3285

3230, 3235
3250, 3255
3270, 3275
3210-3219

3010

Q060-0064
0290, 0295
9170, 9175
9190, 9195
9210, 9215
6220-6224
6310, 6315
7510-7519,
7017

T530-7539,
7210, 7215

7070, 7075~

9525~9537%

7525-7526
T545

T07T
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TABLE III - CONTENTS OF SAMPLE COLLECTION AND RETURN CONTAINERS {(Cont'd)

SAMPLE SAMPLE NUMBER
SCB 7 (EVA 3) Net wt (g) (Last L4 digits)

DB 545 344,78 8220-8224

DB 550 L13.057 8460-8465

DB 557 813.7h 6320-6324

Core tube 37 Lo L 9002

Core tube 48 T11.6 6001

Core tube 50 Th3. L 9001

SCB residue 93.65 7010

Total 11973.L497

SCB 8 (EVA 2)

DB 12E 59, Th L4230, he3s

DB 22F 339.24 0250, 0255

DB 23E 264, T2 0270-0275

DB 26E 557.37 2130-2135

DB 29E 250.002 2160-2164

DB 31E 238.07 3130-3134

DB h1Y 282.52 4110-4119

DR L2y 385.87 h1zo-Liok

DB hL3Y 383.93 5110-5115

DB hhy 375.211 5120-5124

DB L61 1502.61 b270, Lots

DB 49k Le8.9h 2250, 2255

DB 495 3666.11 2270, 2275

DB Loé 388.56 2220-222)

DB 497 322,42 22h0-224Y

DB Lo8 279.0 2260-2264

DB Lgg 557.03 2390, 2395

DR 500 106.31 2320-232h

DB 501 436,041 2530, 2535-2550%
DB 502 1060.82 2500-2505%

DB 503 110,74 2410, 2Lls5-2418
DB 504 2u1.h7 24 30-2435

DB 505 450.39 24Lhp-2hLh

DB 506 125.01 2LE60-2LoL

DB 507 108.6 2730, 2735-2738
DB 508 885.40 2700-2705

SCB residue 76.92 2010

Total 1Lk,023,34h



TABLE III - CONTENTS OF SAMPLE COLLECTION AND RETURN CONTAINERS (Concl)

BSLSS (EVA 3)

DB 108

DB 560

Core tube 52
Loose rock
Loose rock
Loose rock
Loose rock
Loose rock
BSLSS residue

Drill Stem Bag

Drill stems
Adhering dust

Astronauts Suits

SAMPLE
et wt (g)

5.75
771.5
485,0

2957.0
8110.0
6h12.0
5727 ,0
2806.0
2260.5

Total 29,534.75
1772.78

3.62

Total 1776.70

2,494

SAMPLE NUMBER
(Last 4 digits)

0070, 0075
6330, 6335
0012
0017
0215
6055
7035
9035
0050-005Lk

0001-0009
0010

004D

GRAND TOTAL,** Apollo 17 Sample Weight 110,523,415 g (243.7 1b)

T The rock was only partly within the DB, so the DB residue

was combined with the SCB residue.

Exclusive of numbers ending in digits 0-L.

#% To%zal does not include sample material that eventually will
be recovered by washing the sample collection and return
containers with Freon, and that is contained with material
vacuumed from the command module.
maining to be recovered is expected to total considerably
less than 100 g.

Such sample material re-
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SAMPLE PROCESSING

The sequence of processing rock samples is as follows:

1. Unpacking from the return container (documented bag or sample
collection bag) with photographic record made of the configuration of
the containers and samples in them.

2. Attempts are made to rematch any fragments that may have
broken from rocks in transit.

3. Assignment of number, weighing and identification photography
of rocks.

4, Dusting with a gentle jet of N, gas, except for very friable
rocks.

5. Orthogonal photography - L4x5 inch color views taken at 90° to
one another, The rock is positioned on & rotatable photo stage on a
stable face, usually with the longer axis right tc left. A laboratory
orientation cube, marked Ni, E;, 51, Wi, T; and B;, is placed with N,
facing the camera for the first photograph. The cube is then rotated
synchronously with the rock for all other views., Four orthogonal views
are made of rocks less than about 12.5 grams and six of all larger rocks.
For fragile rocks, where handling would tend to disaggregate them, in-
clined views are substituted for the T1 and B, views. Individual sets
of orthogonal views are taken of the larger pieces of broken rocks.
Small rocks from soils samples and rake-sample rocks are photographedin groups.

6. MNo further processing is done until a set of prints of the
orthogonal photography has been returned to the laboratory for reference
and marking special features.

T. FRock description - The rocks are described through windows in
the nitrogen processing cabinet with the aid of binocular microscopes
outside of the cabinets.

8. Rock modeling and meagurement - All coherent rocks welghing more
than about 50 grams have aluminum foil shells molded around them. At the
seme time 3 caliper measurements are made (between points photographi-
cally documented) for dimensional control of the models. The shells are
transferred out of the lines and serve as molds for plaster casts. With
the aid of the orthogonal photography., plaster casts are sculptured to
the shape of the rocks. Plaster models of fragile rocks are made entirely
from photographs. A rubber mold of the plaster cast serves for making
the epoxy models that are used as a record of the original rock shape
and for the planning and documentation of cutting and chipping operations.
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9. Stereophotography - For all coherent rocks greater than about 50
grams., The rock is positioned on the photographic stage with the
laboratory orientation cube in conformity with the orthogonal photo-
graphy orientations. Sixteen stereographic pairs at U5° increments
are made with 4x5 or 8x10 inch (depending on rock size) color nega-
tives.

10. Field geclogy experiment - Coherent rocks are placed on the
photographic stage and i1lluminated with a collimated light. The rocks
are maneuvered to reproduce the shadowing and appearance of rocks in
lunar surface photographs. The rocks are then photographed with the
laboratory orientation cube in view to establish the relationship
between laboratory and lunar orientations. Table II gives lunar
crientation in terms cof the laboratory orientation for each oriented
rock.

Soil samples are processed as follows:

1. The documented bags are opened and observations and photographs
are made of the condition of the sample.

2. Any large rocks are removed.

3. One-quarter to one-third of the sample is scooped from the bag,
rlaced in a preweighed container, weighed and stored as an unsieved re-
serve sample. In special cases, larger reserves are maintained, or the
entire scil sample remains unsieved.

4, The remaining sample is sieved to produce the size fractions
<1 mm, 1-2 mm, 2-4 mm, and 4-10 mm. Each fraction is weighed and
numbered with its own five digit sample number (see the section on
numbering conventions). FEach coherent piece >10 mm is processed as
a rock.

On the basis of information developed in the first part of the
preliminary examination period, the Lunar Sample Analysis Planning
Team (LSAPT) requests that further studies, such as thin section petro-
graphy and chemical analyses, be made on selected samples. The pre-
liminary examination period is ended when these studies are completed
and all the results are reported to LSAPT, at which time they plan the
allocations of samples to Principal Investigators.

A note on the weighing of samples:
All samples are weighed inside the nitrogen atmesphere processing
cabinets on Ainsworth electric balances {(in aluminum cases with
electronic readout outside of the cabinets) with maximum capacities
of 10 kg and 2 kg and tolerances of *5 g and *0.8 g respectively at
these maximum values, The lowest range on the 2 kg balance is
20 £ 0,05 g (the tolerances were set outside of the manufacturer's



specifications because of vibration and gas flow in the cabinets).

Although weighings are precise to no more than four significant
figures, the expression of some sample weights in this cataloeog to
five or more figures results from summation of subsample weights
obtained with greater precision than possible if all were weighed

together,
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PROCESSING ENVIRONMENT

During this mission the lunar sample processing cabinets were kept
at positive nitrogen pressure (l-inch water pressure relative to the
recom), without any sterilization requirements.

Prior to the arrival of the lunar samples, all processing cabinets
and equipment were cleaned to specifications in Cleaning Procedures for
Contamination Contrel (MSC 03243). Materials forming the interiors of
the cabinets, and the exteriors of tools and equipment used within the
cabinets, are limited to stainless steel, aluminum, Teflon, neoprene
rubber, Viton gaskets, polysulfide sealant (NNPL only) and Lexan or
£1ass.

Lubricaticn of screw threads (bolt-top containers, laboratory
jacks, etc.) is done sparingly with molybdenum disulfide. Bolt-top containers,
ugsed for the reserve fines were lubricated with non-pigmented Xylan
1010. During processing and storage the lunar sample normally comes
in contact with only aluminum, stainless steel, and Teflon. Some
samples, mainly fines, may on rare occasions come in contact with the
Viton gaskets used to seal certain containers.

The nitrogen atmosphere of the cabinets was monitored for oxygen,
argon, hydrogen, methane, carbon dicoxide and carbon monoxide. The
oxygen level varied from cabinet to cabinet with the highest reading
being in the inbound transfer cabinets as expected. In static mode,
the oxygen was maintained at less than 10 ppm. During the processing
the oxygen varied from 10 to 30 ppm. A Varian-Aerograph model 1732-20
trace gas analyzer was used to monitor the volatile gases in the nitro-
gen glove boxes, The moisture was analyzed using a DuPont moisture
analyzer, model 26-303. A Teledyne trace oxygen analyzer model 316~1
was also used to monitor oxygen.

Particulate testing was conducted after the cabinetry was cleaned
but prior to intrcduction of tools and equipmeat., This was done o
obtain an estimate of cabinet cleanliness before each mission. The
particle testing consisted of placing fallout coupons in various sections
of the cabinets for 4 to 6 days. The cabinets were in the quiescent state
during testing. In addition, a vacuum sample was taken for microprobe
analysis. The fallout coupons indicated that there was negligible par-
ticulate contamination. Those few particles found were identified as
viton, stainless steel, Teflon, or molybdenum disulfide, using the
electron microprobe.

In samples analyzed by PI's, the Apollo 15 lunar drill cores were
shown to contain massive lead contamination. A thorough study of lead
contamination was carried out, By refinishing and carefully acid
cleaning the Apollo 17 cores, the lead contamination was removed.
However, during the investigation it was found that tools and con-
tainers cleaned by the White Sands Test Facility carried small
amount of conbtaminant lead, As this was discovered shortly before
Apolle 17, it was impossible to reclean all containers, but all tools
that came in immediate contact with unsieved fines samples (including
all sieves) were acid washed and recleaned, All reserve fines samples
{(7xxx0) are stored in acid washed containers.
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CHEMICAL ANALYSES

Jan -~ April 1973

By: RBRhodes, Rodgers, Bansal

{~ray fluorescence spectrometry was used for measuring major
and trace element abundances, with the exception of sodium which
was analyzed by atomic absorption spectrography.

The major and minor elements were determined using a fused
glase disc prepared by fusing a 280 mg aliquot of the sample
with a lanthanum~bearing lithium borate fusing mixture (Norrish
and Hutton, 1969). Na was analyzed by atomic absorpticn analysis
on & separate 10-20 mg portion of the sample.

Trace elements (Sr, Rb, Y, Zn, Ni, Nb, Zr, Cr) were determined
non~dastructively using powdered samples and corrections made for
matrix effects either by direct measurement of mass-absorption
coefficients or, as in the case of Cr, calculating them from the
major element data (Norrish and Chappell, 19€7).

Calibrations, for both techniques, were based on primary syn-
thetic standards supplemented by previously analyzed U.S.G.3. and
N.B.S, rock and mineral standards.

The analyses are presented in Tables IVa (soils) and IVb (rocks).
References:
Norrish, K., and Chappell, B. W. (1967). ZX-ray fluorescence spectro-

graphy In "Physical Methods in Determinative Mineralogy" (editor,
J. Zussman) pp. 161-214, Academic Press.

Norris, K., and Hutton J. T. (1969). An accurate X-ray spectro-
graphic method for the analysis of a wide range of geoclogical
samples. GCeochim. Cosmochim. Acta 33, 431-453,
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EVOLVED GAS STUDIES

By: Gibson and G. Moore DATE: 12/26/72 to 1/25/73

The results of the evolved gas study on Apolleo 17 samples are given
in Figures 3& to 3c. The procedures used have been described previously
by Gibson and Moore, 1972 and Gibson 1972, 1973. The lunar samples were
analyzed with a Mettler recording vacuum thermal analyzer interfaced with
a Finnigan 1015S/L quadruple mass spectrometer. The source of the mass
spectrometer was placed directly in the reaction chamber., With this
arrangenent the evolved gases are analyzed without requiring any gas
transfer procedures. Soill samples between 150 mg and 300 mg were used
in this study. They were placed in a previocusly outgassed 16 mm dia-
meter piatinum crucible and evacuated to 2 x 10-% torr. The sample
weight, temperature, and chamber pressure were continuously recorded.

The sensitivity of the thermal balance used for the weight-loss studies

is #0.0% mg. The samples were heated from ambient temperature to 1L00°C
at & hesting rate of 6°C/min. Sample temperatures were measured with
calibrated Pt/Pt-10%Rh thermocouples located at the base of the sample
crucible. Spectra were obtained every 5°C during the heating cycle by

the automatic mass spectrometer-computer control, The small laboratory
computer that countrols the operation of the mass spectrometer collected
analytical data as a function of signal strength. The analytical data
were stored on magnetic tape until processing after the programmed heating
cycle was completed. Reproducible background spectra were obtained during
the bakeout procedure with an empty erucible before sample analysis and
were later subtracted from the spectra cbtained for the lunar samples.

E. K. Gibson, Jr., Thermochimica Acta 4, 49-56 (1972)
E. K. Gibson, Jr., Thermochimica Acta 5, 243-255 (1973)

E, K, Gibsoa, Jr. and G. W. Moore, Proc. Third Lunar Sci. Conf.
Vol. 2, 2029-2040 (1972).
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Figure 3a. Gas release profile and weight-loss curve for Apollec 17
orange soil TW280,5. Sample heated in platinum crucible at 6°C/
minute to 1400°C., Each gas shown has been normalized to its greatest
release temperature (100% amplitude). Sulfur containing gases (e.g.,
HyS and S0; ) have not been plotted. Note the low temperature (be-
tween 200 and L400°C) carbon dioxide component which is not charac-
teristic of most mature lunar soils. The sample has low solar wind
components.

Figure 3b. Gas release profile and weight-loss curve for Apollo 17
soil 7L240,5 taken beside the orange soil. Sample heated in platinum
crucible at 6°C/minute to 1L00°C under vacuum. Fach gas shown has
been normalized to 100% in the region of its greatest release (100%
ampli“ude). Sulfur containing gases (e.g., H28 and S0;) have not
been plotted. The gas release profile for soil Th2LkQ is typical of
most mature lunar soils.

Figure 3¢ Gas release profile and weight-loss curve for Apollo 17
s0il T4260,4 collected beside the orange soil TL220. Sample heated
in platinum crucible at 6°C/minute to 1400°C under wvacuum, FEach gas
shown has Dbeen normalized to 100% in the region of its greatest re-
lease (100% amplitude). Sulfur gases have been plotted. The gas
release profile for soil T4260 is typical of most mature lunar soils.
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TOTAL CARBON ANALYSIS

By: Gibson, C. Mocre, and Lewis DATE: 1/8/73 tc 3/10/73

The results of the total carbon analyses are in Table VI, The
total carbon contents were determined using oxygen combustion followed
by gas chromatographic detection of the carbon dioxide produced. Sam-
ples weighing from 150 to 300 milligrams were placed with iron chips
and a copper-tin accelerator in a preburned refractory crucible. The
crucible was then heated to greater than 1600°C in an oxygen atmosphere
with an induction furnace. The combustion products were carried by the
oxygen through a dust filter to remove the metal oxides and through a
menganese oxide trap to remove sulfur gases., Any carbon monoxide (CO)
that was formed was converted to CO; in a heated catalyst tube. Moisture
was removed by an anhydrone trap before the CO2 was passed into a LECO
Low Carbon Analyzer. The COz was carried by the oxygen stream inte a
collection trap., After a fixed collection time, the trap was heated and
the released CO; was carried by a helium carrier gas through a silica-
gel column into a thermal conductivity detector. The imbalance in the
bridge circuit containing the thermal conductivity cell was integrated
and read directly on a digital voltmeter.

In order to reduce the background, the crucibles were heated in air
at 1000°C for at least 6 hours., Only crucibles heated in a single batch
were utilized in g sequence of standards and samples, The system was
calibrated using the National Bureau of Standards Steel Standard 55e.
Samples of this standard, containing from 4 to 70 ug of carbon were
analyzed under the same conditions as the lunar samples., The precision
of the methed was evaluated by making replicate analyses on sample blanks.
A btypical standard deviation of a series of ten determinations was 1 ug
of total carbon. The results for the standard samples were plotted on
linear graph paper and the carbon content in the lunar samples read
directly from the standard curve.

TABLE VI
TOTAL CARBON ANALYSIS

SAMPLE SAMPLE

NUMBER neCl/e NUMBER ugC/g
70161 150 + 8 Th220 100 £ 5
70181 165 * 8 Theko 55 5
71041 g + 8 TU260 Ly + 5
TLO61 38 + 8 75081 115 = 5
71501 Th £ 8 76501 120 £ 8
72501 125 * 10 78501 170 * 10
72701 140 # 11 78155 86 g
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CORES

This section contains a description of the return configurations
and the processing of the Apcllo 17 core samples. Double drive tubes
were collected at stations 3, 4, and 9; single drive tubes at stations
6 and at the IM, and a deep drill consisting of eight stem sections
and a drill bit was collected at the ALSEP site. Tables VII and VIII
give the core parameters and other data. The results of the stereo-
graphic radiography of the cores in the drive tubes and drill stems are
presented in order of sample number in Figures 4a - 4d at the end of
this section. Individual characteristics and circumstances pertaining
to cores are discussed separately below.

The inside diameters are 2,04 cm for the drill stems and 4.13 cm
for the drive tubes. Sample-containing lengths are 6,5 cm for the
drill bit, 37.0 cm for the adjacent drill stem, 39.9 cm for the seven
other drill stems, and 34,9 cm for the drive tubes.

After unpacking and inventorying in the LRL, the Apollo 17 cores
were triple bagged in Teflon in the nitrogen processing cabinets and
were x-rayed in the medical dispensary, JSC. The tubes and drill steus
were placed in aluminum holders designed to compensate for differences
in x-ray epacity owing to their circular section., Samples were sub-
Jjected to 50 milliamps of He-Fe radiastion for 5 seconds at 90 KVP to
produce the great contrast at maximum resclution with minimum exposure
time., Stereopairs were made by shifting the x-ray source for each ex-
posure. A second stereopair was made of each core by rotating it 90°.

Information obtained from the weights and x~radiographs enabled
preliminary calculation of the dengity and reccovery factors, Tables VII
and VIII, and an initial stratigraphic description. The stereopalr
x-radiographs also serve as a permanent, three-~dimensional record of
the location and attitude of many of the principal rock fragments,
Differences in x-ray matrix opacity and granularity, as well as coarse
fraction size, shape, sorting, and packing can be determined from the
x-radiographs; likewlse, primary depositional structures and sampling
artifacts are usually visible. 8Since particles with a low-x~ray ab-
sorption, such as feldspars, tend tec be invisible, the data on grain
size, sorting, and density may be ambiguous., Furthermore, the exact
location of components may be uncertain because of parallax.

The identification of stratigraphic boundaries and assignment of
unit designations, done on the basis of x-radiography, will be completely
revised after dissection of the cores, The units of this report, there-
fore, are the x-radiographic units.

A degree of control for the interpretation of x-radicgraphs has
been provided through binccular examination of samples removed from
the ends of some of the cores before X-raying, aleong with the dissec-
tion and study of the centents of one drill stem after x-raying. The
sampling details are included with the individual descriptions of the
cores, which follow.
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TOCO1l - 70009, DEEP DRILL STRING

Following extraction from the lunar regolith, the drill) stem was
broken down into three drill-stem strings capped and plugged at the
ends: 70001 -~ 7000k, 70005 and 70006, and 70007 - 70009, The strings
were further disassembled to the individual stems and bit in the ritro-
gen cabinets of the LRL. Table VII contains data on recovery, void
spaces, ete. Otratal separation took place at the top of TO00T; appar-
ently core in the upper two stems (70008 and 70009) moved as a plug
intc the void space in the upper end of 70009, Since the connection
between TO00T7 and 70008 was loose (the only one) the movement may have
been produced by an alr pressure difference at either end of the plug
of core during repressurization of the spacecraft.

All of the drill stems have been studied by x-ray. The bit has
been completely excavated in 0,5 cm intervals, which were examined under
a binocular microscope. Similarly, the stem containing 70008 was slit
in half longitudinally, opened, and the core dissected in 0.5 cm inter-
vals to a depth of 2/3 its diameter, Material removed was examined
under a binocular microscope, In addition, 0.5 to 1.0 cm of soil from
the tops of stems T0002 through 70006 were excavated, examined under
the binocular microscope, and the coarser than 1 mm fraction picked
out, described separately, and photographed as necessary., (Detailed
reports of the dissections are being prepared,)

In gross aspect (Figures La and U4b), the deep drill siring contains
three major intervals; an upper massive, coarse-grained intervel domi-
nated by basaltic and crystalline rock fragments; a middle, very fine-
grained interval dominated by anorthositic fragments, and a distinctly
stratified lower interval containing a variety of breccias as well as
crystaliine fragments,

The upper 107 cm interval is characteristically massive and coarse-
grained, and is more poorly stratified than the rest of the core, Prin-
cipal layering occurs near the top and bottom of the interval. The
uppermost 17.5 cm contains five layers, including a basal, fine-grained,
thin bed, overlain by 14k.5 cm of fining-upward sequence. In contrast,
unit 59, the major massive bed, is 61.5 cm thick and is packed with a
variety of poorly sorted rock fragments, In 70008, which has been dis-
sected, these fragments show an uvpward succession from soil-like breccias
at the base, through massive to flaky, black devitrified glass in the
middle to fresh-appearing, vesicular basalts and gabbroic anorthosites,
Glass beads and spattered glass fragments are rare in this part of the
core, Units 52 through 58 are more-or-less distinct, and extend the
coarse-grained interval to a depth of 107 cm, Judging from examination
of fragments at the top of 70006, the basaltic and crystalline component
is dominant.

The middle interval, T6 cm thick, is fine-grained and comprises
units 36 through 51. What rock fragments there are, appear to be widely
scattered, well-sorted, and many are nearly transparent to x-rays. The
sample removed from the top of 70005 contains scattered small, well-
sorted anorthositic rock fragments plus a few breccias; the x-ray charac-
teristics of the core indicate similar texture and composition through
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the remainder of the interval.

The basal interval is 111.5 cm thick and well-stratified, with 35
units distinguishable. Most beds are between 2 and 5 ¢m in thickness,
although some are more than 10 cw thick and a few are less than 0.5 cm
thick. Although sorting ranges from very poor to good, and grain size
ranges from medium-coarse to very fine, most of the units are well-
sorted and fine-grained. Samples removed from the top of T000L, 70003,
70002, and from the bit, 70001, tend to be fine-grained, moderately
well sorted, with a small percentage of coarse fraction, dominated by
soil- and glass-matrix breccias. The crystalline component (vesicular
basalts and gabbros) although still present, is distinctly subordinate
to the glasses and breccias.

70012, SINGLE DRIVE TUBE

Core return, Table VIII, was low because the bottom cap came locose
in transit and sample was spilling into the BSLSS bag when it was
opened for unpacking in the LRL. Forty-seven grams of slumped material
was excavated from the base of the core to provide a fresh vertical
face, which was then supported by a plug of aluminum foil. The upper
keeper was in place, and the x-radiograph indicated no serious cracking
or slumping in the remaining portion of the sample.

The material excavated from the lower eand of the core tube is
mostly fine~grained, with 5 - 10 percent fragments, which are medium to
coarse-grained vesicular basalit, up to 11 mm in diameter. No breccia
fragments were identified in this sample, which appears to be petro-
graphically similar to the upper beds of 70008, but finer-grained.

73001 @nd 73002, LOWER AND UPPER DRIVE TUBES

Core return, Table VITI, is somewhat low because about L cm of
sample was spilled from the bottom of the upper drive tube (73002) be-
fore being capped and the keeper rammed into place. In addition, large
fragments like the cnes now in the core could have obstructed sampling.
The lower drive tube (T3001) was sealed in the Core Sample Vacuum Con-
tainer immediately following separation from the upper drive tube, and
has not been removed for x-radiography. From the x-radicgraphs of
73002, the follower was seated approximately 12 cm below the top, and
there appears to be 3 em of partial void immediately below ithe follower.
Much of the 73002 core is permeated by cracks associated with large rock
fragments., Two major stratigraphic units were identified, but no sharp
stratigraphic breaks are evident.

74001 and TH002, LOWER AND UPPER DRIVE TUBES

Sampling was successful in that both drive tubes were completely
filled with soil. However, x-radiography was especlally difficult be-
cause of the high content of fine-grained opagues. The relatively high
densities calculated for these samples, Table VIII, also suggests un-
usual compositions. BSufficient definition to establish eleven units
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within the upper orange-soil drive tube was finally cbtalned at near
maximum x-ray intensity, but little could be seen in the lower, dark-
s0ll drive tube.

About 2 g of material was excavated from the bottom of 7001l and
examined under a binoccular microscope. The material was unusually co-
hesive and consists of fine-grained, very dark to opaque and black
spheres and conchoidal fragments. Results of microscopic study of grein
mounts of this sample appear in the section on soil samples in Table X.

76001, DRIVE TUBE

This 1s the only core tube well enough photographed on the Mcon to
establish an unambigucus orientation for the sample.

76001 was subdivided into 4 units on the basis of matrix content
and size and type of included rock fragments. The most abundant frag-
ments are semi~transparent to x-rays, are indistinct in ocutline, and
are precbably anorthosites. There is a subordinate, but noticeable com-
ponent of large, distinct-outlined, relatively opaque fragments with
transparent, rounded, 1 - 2 mm patches; these fragments are probably
vesicular basalts. The matrix resembles that of Apollo 16 cores in
being relatively transparent to x-rays, and in having an abundance of
diversce opaque fragments up to 2 mm diameter.

79001 and T9002, LOWER AND UFPER DRIVE TUBES

Relatevely low core return, Taple VIII, was probably in part due
to obstruction by large rock fragments. Fracturing and cracking, ex-
tensive in all but an interval of 30 - 45 cm depth, is associated with
concentrations of rock fragments cover 2 cm in diameter., Likewise, the
six units recognized in the x-radiographs, were separated on the presence
and abundance of rock fragments.



TABLE VII, - DATA O DRILL STEM SAMPLES

SAMPLE RETURNED SAMPLE RETURNED™ SAMPLE BULK DENSITY CRIGINAL SAMPLE
NO. WEIGHT (g) LENGTH (cm) (g/cm?) LENGTH (cm)
Top 70009 143.3 24.9 £ 0.1 1.76 + 0.01 10 = 2°
70008 261.0 38° 2.11 39.9
70007 179.4 30 # 2° 1.86 + 0.10 39.9
70006 23h.2 39.9 1.80 39.9
70005 2L0.7 39.9 1.85 39.9
70004 238.8 39.9 1,84 35.9
70003 237.8 3¢.9 1.83 39.9
70002 207.8 5
Bottom 70001 29.78 k2.0 1.7h k2.5
TOTAL: 1772.78 20L,5 292 + 2

* Determined by x-radiograph
Approximately 2 cm void at top of stem
Approximately 2 cm void at top of stem and the next 16 cm an average of half full,
giving a total equivalent void length of 10 cm.
Nominal length is 42.5 em: 0.5 cm fell out of bottom of drilil stem on lunar surface
Core tube rammer-jammer was inserted to a depth of 30 * 2 cm before drill stem withdrawn from soil



TABILFE VIIT. - DATA ON DRIVE TUBE SAMPLES

o
o
. TOTAL DEPTHC 9, CORE RETURN
SAMPLE RETURNED SAMPLE RETURNED SAMPLE DULK DENSITY ( PUSHED AND {SAMPLE LENGTH
NO. WEIGHT (g) LENGTH® (cm) (g/cm3) DRIVEN) (cm) TOTAL DEPTH)
70012 43k 8% 18.8 1.73 28 + 3 67
73002 b7 2.0 1.46 70.6 + 0.5 81
7300177707 geg™ T T gt T 1.7377 777707
74002 909.6 . 332 e 2.03 Lte o7
ThO01™ "7 TTT 672" /LRI 20~
76001 711.6 35.5 % 1.50 37.1 + 0.5 9%
79002 hooo N 1.55 714z 73
79001 TTTRL3TLTTT Tt 32°07°8 1.737 77T

a Equivalent length as adjusted for slumping and voids at the core ends, but uncorrected for fractures and
interngl voids. Determined from x-radiographs except as noted.

b Sample weight divided by core tube volume over the returned sample length.

¢ Estimated by D. W. Carrier from kinescopes and other sources.

1 Net weight of core sample (as in the x-radiographs) after removal of loose material at bottom (L7.23 g)
and above the keeper (2.97 g).

e In the core sample vacuum container (C3VC) and not x-rayed; nominal length assumed.

f Exceeds nominal collection length of core (34.9 cm); the follower seated above its normal location.

g Either 3 cm of sample fell out of the top of the tube or the keeper compressed the top of the sample.
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Figure 4a. ~ Interpretive drawings and descriptions of x-radicgraphs of

core samples:

symbols,

By J. S. Nagle.

Drill core, ltower part.

See Figure 4d for x-radiograph
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Figure 4b,
core samples:

symbols,

Drill core, upper part.
By J. S. Nagle

See Figure 4d for x~-radiograph

Interpretive drawings and descriptions of x-radiographs of
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Figure 4c, - Interpretive drawings and descriptions of x-radiographs of
core samples: One double and two single drive tube cores. (73001 was not
x-rayed.) See Figure 4d for x-radiograph symbols, By J. S, Nagle,
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Figure 4d, - Interpretive drawings and descriptions of x-radiographs of
core samples: One double and one single drive tube cores. See above for
x-radiograph symbols., By J. S. Nagle.
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SOTL SAMPLES

Introduction

Seventy-three samples of lunar soil were collected by the Apclle
17 crew. The descriptions of these samples, made with unaided eye
while they were being unpacked and sieved in the processing cabinets,
are given in order of sample number at the end of this section. Those
soils on which further studies were made are indicated for each. (For
the methods of sieving, sorting, and numbering of soils samples, see
the sections on Sample Processing and on Numbering of Apollo 17 Samples.)

The results of size analyses and microscopic grain mount studies
are presented in Tables FX andX respectively. The grain size analyses
combines the sieve data obtained in the course of sorting soil samples
in the processing lines with the sieving data on the small aliguots
allocated to the PET. The PET aliquots were wet sieved with freon at
500, 2501, 1501, 90W, 75, bS5u, and 20, A particle measurement computer
was used for the 1 to 20u fraction.

Thin sections were made of the 90 - 150U and 250 - 500U fractions
of the PET aliquots. Three finer fractions of a core sample from core
T400Ll were also studied. The compositions of the grain size fractions
are given in Table Xb ,

Components of the Soils

Agpglutinates are present in nearly all of the samples, although
in smaller proportions than in solls from the other mare sites. Ag-
glutinates in solils from the valley floor have a dull, nearly metallic
luster in contrast to the vitreous luster of those from the massif
areas. In thin section, agglutinates consist of bonded, dark brown
to black glass droplets containing finely comminuted glass, plagio-
clase, clinopyroxene, 1lmenite, and lithic fragments. There is also
a trace of metallic iron and troilite, There are traces of orange
glass in agglutinate grains at nearly every station. Finer-grained
agglutinates are generally non-vesicular, but may have some vesicles,.
Coarser grained agglutinates (250 -~ 500 u) are very vesicular, con-
taining irregular, coalescing cavities 5 to 150u long.

Basalt fragmenitis exhibit a wide range of textures and compesitions,
although two are most common: (1) equigranular to subophitic, medium
crystalline basalt with about 50 percent clinopyroxene (augite, titan-
augite, pigeonite}, 25 percent plagioclase, 25 percent ilmenite, and
a minor amount of cristobalite and other opaque phases; (2) finely
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erystaliline, variolitic basalt with about equal proportions of titan-
augite and ilmenite, and lesser amounts of plagioclase, There are rare
grains of basalt with clinopyroxene phenocrysts in brown glass ground-
mass.

Vitric breccias of low metamorphic grade (1 to 3 of Warner, 1972%),
contain 1U to 200U long clasts of mineral and lithic detritus in matrices
of colorless, brown or banded (brown and colorless) glass. Most of the
clasts are feldspar grains, with a trace of clinopyroxene or orthopyroxene,
but some grains contain a myriad of clast types. Vitric breccia textures
range from homogenecus to banded and sometimes contain clasts with accre-
tionary bands of smaller clasts.

Breccias of medium metamorphic grade (4 to 6 of Warner, 1972),
have mostly fine to coarse grained, equigranular textures, and are
composed chiefly of feldspar and orthopyroxene, with traces of ilmen-
ite and olivine, BSome fragments exhibit very irregular, poikiloblastic
textures, with bleb-like orthopyroxenes in larger feldspar grains.

Both anorthosite and cataclastic anorthosite are present. The
anorthosite grains are generally equigranular, with 201 diameter
plagiociase crystals, The cataclastic anorthosites are highly sheared
grains with a mylonitic texture.

Clinopyroxenes mineral fragments include augite, titanaugite and
pigeonite; many are zoned, with pale purple cores and colorless rims,
Fragments of unshocked plagioclase include euhedral to subhedral clear
grains and larger grains containing chains of fluid(?) inclusions.
Shocked plagioclase grains range from fractured grains with undulose
extinction to angular, colorless glass fragments, which may be maske-
lynite. There is a trace of olivine and rare t¢o abundant ilmenite
grains in the soils.

Orange (V“SYR 6£/8) glasses have a refractive index of about 1.72.
The glass spheres and broken spheres are homogeneous, with no trace of
debris or phenocrysts, Many of the spheres are partly or completely
devitrified; textures range from small, sheaf-like bundles to parallel
bars of ilmenite and olivine. None of the orange glass spheres studied
is vesicular.

The sample from the bottom of the core at Station 4 (7L001) is
composed mostly of black, ovoid or spherical droplets, which are made
of phenocrysts of olivine and orthopyroxene(?) in a very small amount
of brown glass. The droplets contain also about 25 percent ragged,
subparallel ilmenite crystals. Also present 1n lesser amounts are
spinel (and possibly some armalcolite) and a trace of metal. In addition,

*Warner, Jeffrey, 1972, Metamorphism of Apollc 14 breccias, Proc. of
Third Lunar Sci. Conf., Geochim. et Cosmochim. Acta, Suppl. 3, Vol.
1, pp. 623-643, MIT Press.
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to the black droplets, T4LO0Ll also contains 10 - 20% brown and orange
glass spheres.

Also at Station 4, the "gray" soils (7L2k0 and Th260) on both
sides of the orange soil band contain a significant amount of "ropy"
glasses, which are light gray, spindle or teardrop~shaped droplets.
These are characterized by abundant angular detritus welded to grain
surfaces; this detritus penetrates 10 to 15% of the droplet diameters.
Some c¢f the droplets are folded into pretzel shapes, giving the appear-
ance of a grain with well-developed schlieren. Some of the glass drop-
lets contain 10 to 30U long vesicles.

Glasses present in lesser asmounts are colorless to pale gray,
yellow-brown to brown, and nearly opaque {(tachylite). The pale
yellow-brown and gray glass fragments are characterized by faint
schlieren consisting of dispersed inclusions which are generally
less than 1y in diameter.

Binocular Descriptions

The descriptions are listed in order of sample number. The studies
on aliquots of some of the samples are indicated by abbreviations and
may be found in tables as follows:

CA - chemical analysis Table TV
EG -~ evolved gases Figure 3
GR ~ gamma ray analysis Ta%le )
TC - total carbon analysis Table VI
TS - thin section - grain mount Table X
SA - size analysis - sieving at less Table IX

than 1 mm
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TARLE IX. GRAIN SIZE PARAMETERS*OF SOME APOLLC 17 SGILS
Median Grain Inclusive Graphic Inclusive
Size Mean Standard Inclusive
Sample # Graphic Skewness Kurtosis
1) u ¢ U Deviation
70161 3.95 6L.0 3.88 68.0 2,08 -.12 1.08
70181 4,10 58.3 3.98 63.3 2.02 =17 1.01
71061 3.20 108.2 2,62 163.,0 3.30 -.24 .79
7heko 3.22 108.0 2.6k 160.0 3.3° -.26 .86
75061 3.16 112.0 3.17 112.0 2.62 -.25 1,19
75081 3.65 7.9 3.48 89.0 2.42 -.17 1.07
76501 i, 2o 53.L4 3.92 66.0 2.58 -.28 1.09
T8h21 b,61 4e.0 b7 Lh.8 2.02 -.18 1.02
78501 L.70 37.5 3.97 6L.o 2.4 -.33 1.15
79261 3.60 82.0 3.0 125.0 2.94 -.29 .8k
Without »1 mm data
ThO01 L.60 40.0 L.s52 43.0 1.70 -.06 .99
Th220 .61 40,0 4,60 L0.0 1.59
TL260 L 36 48.0 Lh,1h 56.4 2.03

*Folk, Robert L., 1968, Petrology of Sedimentary Rocks, Hemphillg, Austin, Texas, 170 pp.
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TABLE Xb - COMPGSITIONS COF SOILS IN PERCENT OF GRAINS

Soil 74001l (Bottom of Core)

COMPONENTS

Barred spheres and frags.
Brown glass spheres

Devitrified btrn. glass
spheres

Orange glass spheres
Plagioclase
Clinopyroxene
Orthopyroxene

Opagque spheres

Number of grains

20-L5p L5-75p 75-90U 90-150U 250-500u
71.6 62.0 59.0 73.3 88.0
6.6 1.0 0.6 0.6 —
21.0 23.6 24,3 16.0 2,0
— 9.3 14,3 8.0 .0
0.6 0.6 0.6 1.6 2.0
——— 0.3 _— 0.3 e
— 0.3 0.3 —— 1.0
———— 2 L ] 3 O L[] 3 ——— - ——
300 300 300 300 100
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70160 - 70165

WEIGHT: 316.173 g COLOR: Brownish gray (5YR 4/1) BY: Heiken

COMMENTS: Fillet near the ALSEP. Fine sand size soil. Forms very
few clods.

UNSIEVED: 106.1 g (70160) STUDIES: (70161) CA, TC, SA, TS

SIZE (mm)  WT (g)  CONSTITUENTS

>10 2.143 (70165) Angular fragment with ragged edges,
dark gray basalt with a few vugs. On one
face, there is a line of vugs along a fracture.
The vugs are lined with 0.2 - 0.5 mm long
pyrox (7) and cristobalite (?) crystals.

4-10 1.66 ('70164) B8 fragments: 12.5% sgglutinate;

25% flat, angular, light gray basalt; 12.5%
flat, elongate, moderately friableyhite
breccia or anorthosite fragments; 50% tabular
or pyramidal, smooth-surfaced, dark gray,
fine-grained breccia.

2-L 3.43 5% agglutinates; 25% medium gray basalt, equant,
angular gragments; 35% medium gray, fine-grained
brecciag, smooth surfaces, tabular grains;

35% dark gray, fine-grained breccias, with trace
of 0.5 mmdiameter white clsasts.

1-2 5.14 Ditto; percentages for 2-4 mm fraction

<1 197.7 Wone

70180 - 70184
WEIGHT: 259.78 g COLOR: Dark olive gray (5Y 3/1) BY: Clanton
COMMENTS: 3 m from deep drill core. Scil plus 1 rock (70185,
h66.6 g), which is vuggy basalt.
UNSIEVED: 93.25 g (70180) STUDIES: (70185) CA, TC, SA, TS
20.02 g is refrigerated)
st7r (nm) WT (g) CONSTITUENTS

>10 None

h-10 1.68 (70184) 5 fragments: 60% angular basalt;
h0% vesicular glass agglutinates, or cinders
(?), smallest grain is ropy and twisted.

2.l 3.12 (70183) 1% typical agglutinates; 2% light
gray breccia; 97% basalt,

1.2 .63 (70182) 2% light gray breccia; 98% basalt.

1 157.1 (70181) 100% basalt fragments.
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71060 - 71069, 71085 - 71089, 71095 - 71097

WETGHL:  584.715 ¢ COLOR: Medium dark gray Lo brownish BY: Heiken
gray (N4 to SYR b/1)
COMMENTS: Nezr "Tombstone' reock, at depth of 5-6 em. No cohesive
ageregates, but a few ephemeral clods 1-2 mm in diameter. Dust
clings to the larger fragments and is very difficult to remove.

UNSTEVED: 199.4 g (71060) STUDIES: (71061) CA, GR, TC, SA, TS
$I75  (mm) WT (g) CONS TITUENTS
>10 78.235 (71065-71.069) 13 fragments: 16% subrounded,

medivm, gray very dusty; 50% angular to
subrounded coarse-grained basalt, 5-10% of
surface is vuggy; 17% subangular, aphanitic,
medium gray basalt; a few vugs; 339
aphanitic, dark gray basalt, whose surfaces
appear fresh and free of zap pits.

1-10 3h.35 (71064) 25% equant, subrounded, coarsely
crystalline basalt, with fragments have
20% vugs; 5% extremely vesicular, glassy (7)),
equant, subrounded fragments; 70% dust-
covered, aphanitic, tabular, gray, subangular
basalt fragments or less likely fine-grained

metamorphesed.
2ol 2279 (71063) 1like L-10 mm fraction.
1-2 20.74 (71062) very dusty fragments, but like
4-10 mm fraction.
<l 229.2 (71061)
130 - 7ialb
WETGT: 14k, 03 & COLOx: Qlive gray to olive olack BY: Fruland

(5Y 2/1 - 5Y 4/1) 7
COMMERTS:  Soll collected with 2 chips (71135, 71130, 62,24 ¢ total)
off ol poulder. S3oil 1s poorly sorted and has no clods 1 cm.

CNSIEVED:  W9.51 & (71130) STUDIES: lone
SIZE  (mm) WL (g)  CONSTITUENTS
210 lNeone
oo 0.91 (71134) 4 fragments: 1 basalt, 3 others which
are too heavily coated with dust for identifi-
cation.
2-4 3.27 (71133%) angular to sudangular fragments which

are mostly vpasalts, with minor amounts of

agglutinates and dark gray, fine-grained brecclas.
1-2 3.99 (71132) mostly dust-covered fragments, which

may be either aphanitic basalt or breccila, nost

are angular to subrovnded, several % agglutinates.
<1 8ok (7i131) poorly sorted soil.
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71150 - 7115k, 71156, 71157
WEIGHT: 70.816 g COLOR: Dark olive gray (5Y 3/1) BY: Fruland

COMMANTS: Soil scooped up with chip (71155, 26.15 g} off of boulder.
The soil is poorly sorted and cohesive.

UNSIaVED: None STUDIES: None
SIZE  (numn) Wt (g) CONSTITUENTS
S10 6.886 (71156, 71157) 2 fragments angular, finely
vesicular, possibly breccias.
L.10 1.37 (71154) 9 fragments: 5 have heavy soil
cover; L are basalt fragments.
24 2.36 (71153) 50% aphanitvhic basalts; 45% fine-
grained, gray breccias; 5% agglutinates.
1.2 2.60 {71152) 50% basalt; 50% fine-grained
breccia; trace of agglutinates.
<1 57.6 (71151) traces of oowdery white fragments
in scoil.

71500 - 71509, 71515

WELGHT: 1066.06 ¢ COLOR: Olive gray to olive black BY: Fruland
(5Y 4/1 to 5Y 2/1)
COMMENTS . Soll to go with rake sample (71520w71597k contains several

<1 cm clods.
UNSIEVED: 1359.5 g (71500) STUDIES: (71501) CA, TC, SA, TS
SIZE () WE (g) CONSTTTUENTS
>10 52.27 (71505-71509, 71515) & fragments: 1
agglutinate; 3 tabular, aphanitic basalt
Tragrments (some with "zap" pits); 2 vuggy
basalts.
.10 13.13 (71.50%) wvugegy basalt [ragments, which are

angular to subangular; aphanitic basalt
fragments, some of which are partly coated
with glass.

oL 17.58 (11503) 10% dark gray, fine-grained breccias
with dusty coatings; 40% aggiutinates; 50%
vuggy basalt fragrents; trace of plagioclase

graing.

1.2 22.68 (71502)  similar to 2-4 wmm fraction; 15%
dark, fine-grained breccias,

<1 600.9 (71501) cohesive soil which forms clods

easily; pyroxene and plagioclase grains can
be distinguighed.
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WEILGHT
COVMET

: 220,47 =

TS

UNSTEVED:

SIZE

{ram)

72130 - 72134

COLOR: Dark clive gray (5Y 3/1) BY: Clanton

LRV semple collected with a large basalt piece (72135,

336.9 &)
79.91 g
W {:z

() =

72130) STUDIFES: WNone
)

CONSTITUERNTS

>10
H-10

[
i
N

WETGITT:

et Y tanl
COMME

352,08 ¢

13.18

None

(72134) aboub 50 frasments: 10%, which may
be chips from rock 72135, are dark gray, glassy
breccla; 10% salt-and-pepper breccias with
0.25-0.5 mm clasts {(up to b0% clasts in these
rocks); 80% angular, gray breccia frogments
with 5-15% white clasts.

(72133)  10% dark colored glassy fragments
similar to rock 72135 lO% salt-and-pepper
appearing ovreccia, hign white clast content;
80% angular gray breccia fragments, containing
25% white eclasts (clasts about 0.5 mm angular).
(72132) 5% breceia with salt-and-pepper
appearance (half lignt and half dark clasts);
95% angular, dark eray breccia with 5% white
clasts.

(72131) like the 1-2 mm fraction except that
there may be 5—7%g§l&85.

721L0 - 72145

COLOR: Dark olive gray (5Y 3/1) BY: Fruland

[T3: IRV sample between station 1 and station 2 on "prong" of
white mantle. Ground surfsce has a "raindrop’ texture.
Very conesive soll,
VISTEVED:  115.0 g (721ho) STUDIES: (72141) CA, TC, SA, TS
SIZE  lmm) W {e) CONSTTTUENTS

ATD 1.25 (72145) 1 wvery dusty breccia fragment.

L-20 273 (721L4) 9 fragments: 33% glass fragments,
very vesicular, with smooth-walled vesicles;
11% breceia (%); 567% basalt fragments.

2-h 1,82 (72143)  50% dark glass Tragmerts ard agglubi-
nates (some of the Tragmental mabterial is
vesicular); 45% basalt fragments (7); 5% breccia
Tragments.

-2 5.3z (721&2) 50% glass fragments and zgglutinate:
10% light gray breccias {7); 30% basalt frag-
nments; 10% breccia fragments.

£, 225.5 (721h1) wvery cohesive.
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WELGHI:
COMINTS

no
1
=

<1
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TeLEO
3.20 g COLOR:  Dark brownish gray (9YE 3/1) BY:  Heiken
LRV sample collected .3 km “eom 1 on the way Lo station 2
in dark manile ween She prorzs’ of the wnlite martle.
Rock and soil The rock /7215 238,35 g) 1s s wvuggy, medium
crystalline basalt., The soll is fine sand o silt size,
poorly sorted. There are no visible clcds (if there had been
any, the rock would have broken ther ur ).
55,29 (72150} STUDTES: 72130 CA, TC, 8A, I3
TR1H0 - 7RIk
0.002 g COL2R:  Oiive gray (5Y /1 BY: Clanton
Very cchesive and fine-prained orn dark mantle betveen SEP
and Station 2.
80.J E (72160) STUDTES: none
T () COMSTITUENTS
nor.e
O.Ghe (7210hY 5 anguler to subangular frasmentd:
3 are dark (5% M/l} bFQCCLa; £ are gray breccla
with white clssts; largest fragmencs have 75-80%
‘ﬁpfwA.gragf o white clasba,
2.538 QTQLU)' 1 recela;
07 dark

L. o8

breccia nas 5-10%

in d1aﬁﬁuow The dark grey brec more
cunded - che 1ighit gray bre nhs.

;(%¢t¢) e agolutinates; L0 1 gray breccia,

e Vg : orvies e e £ - P -
GOL derk oray breccis,  Agglubin are vesloular.
Jhe Light gray fregments appeaf be clasts from
thie dovk gray breccla.

(70303)  like itne 1-2 mm Traculon.
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TeeR0 - Teeph

COLOR: Olive gray {5Y W/1} BY: Fruland

24 : poulder.
WHSTEVED:  136.2 g (72220) STUDIES: none
STZE {rm) WT (g)  CONSUTYUENTS
=10 nene
b-10 7.5 {722214) 15% plagiociase crystals cor anorthosite;
505 gray breccias; 35% unidentified.
2=l 792 (72023) 5% agglutinates; 40% gray breccia;

10% anorthositic (7); 45% indeterminate; one
black glass spnere,
e 11,13 (7o020) 5% agglutinates: 59, cindery black glass;
15-20% light gray breccia; 1% plagioclase grains;
407 medium gray breccia; 20% indeterminate.
<1 225.8 (72221) 1like the 1-2 mm fraction.

7o0h0 - 7ol

WEIGHT:  522.%2 & COLOR: Olive gray (5Y 4/1) BY: Fruland
[&]

COWENTS:  Qdample of fillet on 2 meter boulder.

CNSTEVED: 123.3 g (72240) STUDIES: none

STZE () WT (g)  CONSTTTUENTS

>10 none

L-3i0 3.99 (722Ll) 22 fragments: nearly all with hezvy
dust coating, one obviocus agglutinate, and two
dust~iree gray breccia [ragments.

2-k 7.93 (72243)  2-3% agglutinates; 10-15% light gray
breccias; 80% dust-covered and unidentiiied.

i-2 11.20 (72242)  30% aggiutinates; 25% light gray
breceia; 45% medium gray breccias; dust covered
in part,

< 186.0 (72241} loosely cohesive. White lithic and-

black glass I'ragments are vigible.
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72LLG - 724

WEIGHT: 450.39 g COLOR: Olive gray (57 L/1) BY: TFruland

COMMENTS : From under a 2/3 meler diameter rolled boulder.

UNSIEVED: 161.6 g (72hk0) STUDIES: none

§E§E_QE11 WT (g) CONSTTTUENTS

>10 none

h-10 2,91 (7oMhl)  very dusty: 25% agglutinates; 75%
medium gray breccias.

2=l 7.98 (724h3)  25% agglutinates; 1% white anorthosites
(2); 74% medium gray breccia.

1-2 10.60 (7ohL2) 10% black cindery glass; 109% agglutinates:;
10-15% white or light gray matrix breccia; T0%
medium gray matrix breccila.

<1 267.3 (724h1)  1ike the 1-2 mm fraction.

72320 - 72324
WETGAT: 106.31 g COLOR: Medium gray (N5) BY: McKay
COMMENTS: Shadowed soll under boulder.

NS TEVED:

26,27 g (72220, 25.84 g STUDIES: Wone
is refrigerated).

STZE  (mm) wr o {g) CONSTLTUENTS

> 10 None

=10 0.96 (72324} 1L fragment 1s cindery glass; 1 is
medium gray breccla with white clasts; 2
are duasty, irregular fragments with vesicles
(breccia or basalt or glass).

e 0.50 (72323)  37% agglutinates; 37% medium gray
fragmental rocks (some with light clasts);
267, irregular glass (7) fragments.

1-2 1.38 (72302) 20% agglutinates; 15% glass but no
spheres; 5% light colored brecclas; 60%
dark and medium gray brecclas and dusty basalts.

<l 77.3 (72321) cohesive, forming clods easily.
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73120 - 7312k

WEIGHT: 287.68 COLOR: Olive gray (5Y 4/1) BY: (Clarton
COMMENTS:  Collect station 2A on light mantle.

UNSIEVED: 100.2 g {73120) STUDIES: (73121) GR
ST7ZE () W (g) CONSTITUENTS
> 10 none
=10 0. 50 (73124) 3 frogments: one is & % 5 x 5 ym,

angular light gray breccia with 5% lighter gray
clasts; the other two are vesicular agglutinates,

£.03 (73123) 15% agglutinates; 35% light gray
breccies; 50% dark gray breccilas. The aggluti-
nates are veslcular, with debris stuck to the
surface. The ligater gray brecclas (N?) are
more rounded than the angular dark gray breccia
fragments,

1-2 5.2% (73122) 20% agglitinates; 407 Light gray
breccias, 407 dark gray breccias. The light
gray fragments may be clasts from the dark gray
breccias.

< RATEY I (73121) 257 agglatinates: 459, light gray breccias;
30% dark gray breccias.

-

ol

73130 - 7313k

WETGHT: 238.07 o COLOR: Medium lignt gray (NG) BY: Fruland
OLMBIENT Moderately cohesive seoil In bag with a friable breccia.
UG 77.20 ¢ (73130) STUDIES: {73131) GR
WY (g) CONSTTTUENTS
none
9,01 (73134) lithic fragments heavily dust-coated
and some glass.
2=l 8.58 (73133) most fragments dust covered; some white
breccias are present,.
1-2 10.38 (73132) mostlly light gray breccias, but some

white breccla Tragments.
“1 132.3 (73131)
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73140 - 73146

WEIGHT: 345.61 ¢ COLOR: Olive gray (5Y 4/1) BY: Heiken

COMMENTS: LRV sample from station 2 to station 3; light colored
soil from about 15 cm below the surflace. Fine sand to
silt size soil; forms ephemeral clods 0.2 to 1 om long.
Has a patchey, "'mixed" appearance.

UNSIEVED: 121.6 g (73140) STUDIES: (73141) CA, SA, TS
STZE  {(m)  WT {(g) CONSTTTUENTS
> 10 8.61 (73145, 7231h6) 2 fragments: one is tabular,

angular, fine-grained brownish gray brecciaj
one side with a thin ccating of black glass.
The other is an equant, subrounded, powdery
white fragment {cataclastic anorthosite?).

Lh-10 b bt (73144) 7 fragments: L% agglutinate, spinose,
dark brown glass; 68% eguant to slightly
elongate, medium gray. subrounded to sub-
angular, fine-grained brecciaj;< 5% white clasts;
287 medium brown-gray breccia, angular, fine-
grained fragments., some with dark brown clasts.

2-1 7.8k (73143) 60% medium gray, fine-grained breccia;
30% medium gray-brown breccia; 10% black to
brown agglutinates.

1-2 11.69 (73142) 50% medium gray, fine-grained brecciaj
10% powdery white anorthositic fragments
(friable); 30% medium brown breccia fragments;
10% agglutinates.

<1 191.4 (731471)



73150 - 7315k, 73156
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WETGHT: 162.1 g COLOR: Olive gray (5Y 4/1) BY: ileiken

COMMENTS : L3V sample bebween stations 2 and 2. Soil collected
wilth a rock (73155, 79.3 g) which ig medium gray breccila
with black and white clasts. 'The soil is medium sand-
bearing silt-size and forms only 0.2 to 1 cm, irregular
ephemeral clods.

UISTEVED:  52.56 g (73150) STUDIES:  Kone
STZE  {(mm) VT (g) CONSTLTUENTS '
5 10 3.15 ('73156) . subrounded, crystalline breccia
Lragment
ho10 0,31 (73154) 3 fragments: all are equant to

subangular and crystalline, which may boe
breccias, they are too dusty for a good
description.

ouh 1.32 (73153) 10% agglubinates; 15% pale gray to
white, eguant to slightly elongate breccia
(7) fragments; 5% black and white breceia;
70% equant, angular to subrounded, medium
dark gray fine-grained Tragments, which nay
be breccias,

e 3.57 (73152) same as 2-4% mm Craction except
for increase to 5% aggiutinates,
<1 103.2 (73151) wery cchesive and forms clods
easily.

73210 - 7321k, 73219

TGIT:  101.1h ¢ COLOR:  Medium light gray (N5,5) BY: MeKay
COMFENTS: Soil in bag with 4 rock fragments (73215-73218, 1402.67 g) at
rim crest of a 10 m crater in the light mantle. The soil is
very cohesive and adheres to the bag.

UNSIEVED: 37.57 = (73210) STUDTES: Wone

8778 {ym) W () CONS TITUENTS
5 10 258 (73219) 1 fragment, which is coated with dust.
4710 2.7 (73214) 12 Tragments: 42% breccia with white

clasts; 8% vesicular glass spatier; 8% fine-
grained, glassy fragments; 1427 are too dushy
for description.

2-h 2.30 (73213) 11% glass fragments, possibly spatter;
11% vbreccia with light clasts; 1% aphanitic,
dark gray breccia; 77% medium gray, angular,
dust-covered fragments.

1-2 347 (73212) mainly angular, dust-covered grains;
the few wvisible grains consist of light gray
and glass fragmentis,

< 1 51.99 (73211) no glass is apparent; a few light
gray fragments are visible.
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73220 - 73225
WEIGHT: 79.5h g COLOR: Medium olive gray (5Y 5/1) BY: Fruland

COMMENTS: Skirm sample of upper light gray soill; part of trench
seguence., Very cohesive.

UNSIEVED: 20.8 g (73220) STUDIES: (73221) CA, GR, TC, SA, TS
SIZE (mm) VT (g) COMSTTTUENTS ‘
>10 3.66 (73225) 1 fragment of light gray breccia. .
L-10 1.65 (73224) 7 fragments, 100% light gray breccia.
o-l 2.61 (73223) Oh% gray breccias (dust-coated);

3% plass fragments; 3% basalt {7) fragments.
1-2 2.71 (73222) 85% light gray breccia fragments:

8% glass fragments plus a sphere; L% powdery

white breccia frasments; 3% basalt fragments.
<1 L. 11 (73227)

73240 - 73245

WEIGHET: 3060.57 g COLOR: Light medium gray (N5 to 6 ) BY: Fruland

COMMENTS :  Upper 5 em of a trench sample,

WHSIEVED:  114.7 & (73240) STUDIES: {72241) GR

SIZE {(mm) WT (z) CORSTLTUENTS

>10 1.60 (732L5) 1 Tight gray. angular, flat breccia
fragment.

4-10 02,25 {73244 50 fragments 8% dark glass; 2% white
breceia; 15-20% dark to medium gray rine-grained
breccia; oow Loo dusty for 1dent1flcabwon

ol 14.38 /7Q24?\ 109 sgelutinates; 2% light gray brecciag

85% Loc duaby Tor identir 1catlon

1-2 1h .ok (732h2) QOT,aggllilndt@S

=4 ligat gray breccias;
CO% prey breccias; 159 anidentified.

<1 192.7 (732l41)
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WETGHT: 320.25 ¢

73260 - 7320k

COLOR: Olive gray (5Y 4/1) BY: Fruland

COMMENTS : Trench medium gray portion of "marbled"” zone.
UNSTEVED: 103.5 g (73260) STUDIFS: (73261) CA, GR, TC, SA, TS
STZE  (rm) WT o () CONS T'ITURENTS

>10 None

4-10 5. 45
2-l 9.7
L-2 12.01
<1 1ok 8

WEIGHT: 169.13 o

(7326L) 3% agglusinates; 97% light to medium
gray breccias.

(73263) 20% glass fragments; 50% medium

gray breccias with white clasts, some with
thick glass coatings.

(73262)  10-13% glass (including agglutinates);
1% light gray breccia; 85% medium gray breccia.

(73261)

73280 - 73285

COLOR: Medium gray (N5) BY: Heiken

COMMENTS: Trench at Station 3. White fraction of marbled zone. Forms
ephemeral , 1-3 mm diameter clods.
UNSIEVED: 953.3% g (73280) STJDIES: (73281) SA, TS

(73285) 1 large agzlutinate (1.2 x 1.5 x 2.0 cm)
which bonds together slightly elongate fragments

of Tine-grained ligat gray breccia.

(73284) all fragments are dust-coated: 20% dark
gray, subrounded fragments with irregular grain
surfaces (breccia?); 30% medium gray, stbrounded
fragments with smooth, planar surfaces (breccial);
45% light gray, equant to elongate breccia frag-
ments; 5%, agglutinates.

(73283) 1like the 4-10 mm fraction.

(73282) 1like the 4-10 mm fraction, except increase
agglutinates to lO% and decrease medium gray breccla

SIZE {mm)  WT (g) CONSTITUENTS
510 2.58
L-10 7.0
2-k bk
1-2 5.3

fragments to 3%,
o1 95.75

(73281) some powdery white fragments scattered
through thilis sample.



WEIGHT: 282.52 g
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74110 - 7h139

COLOR: Light olive gray (5Y 6/1) BY: Heiken

COMMENTS : LRV sample of darker surface soil between station 3 and
station 4. The soil formed small 1-3 mm, equant clods when
the bag was handled.

UNSTIEVED: 92.12 g (74110) STUDIES: None

STIZE  (mm) WT (g) CONSTITUENTS

>10 37.11 (7h115-74119) 5 fragments with extremely
Criable light gray breccia, 10% white clasts
and a trace of dark gray clasts in light gray
matrix.

b-0 13.26 (7h11h)  90% are equant, rounded fragments
with thick cake of dust clinging tightly to
the surface; 10% are fragments with some of
dust removed. The two types are: medium light
gray, friable breccias; black glass with
gpherical vesicles.

2.l 1le.11 (7&113) most of the fragments are dust-covered.
Those identiiied are: agglutinates; black,
vesicular glass; powdery white crystalline
fragments; medium gray breccia.

1-2 11.12 (74112) resembles 2-4 mm fraction.

<1 116.8 (74112)

WEIGHT: 385.87 ¢

COMMENTS ;
UNSIEVED:
SIZE (mm)
>10
4-10

<1

74120 - 7hizh

COLOR: Olive gray (5Y 4/1) BY: Fruland

LRV sample between Stations 3 and 4iqguite cohesive.

1241 (7h120)

STUDIES: none

WT (g) CONSTTTUENTS
none

0.39 {7hi2l) 3 fragments of gray breccia with
white clasts, one has a glass coating over
its surface.

2.73 (Th123)  20-30% agglutinates; 70% medium
gray breccia; 5% basall (7). Dust coating on
most of the lithic fragments,

6.65 (T4122)  25-35% medium gray breccia; 157 light
gray breccia; 20-25% agglutinate; 30% indeter-
minate.

252.0 (7h121)



Tho20

WELIGAT: 1180 g COLOR: Moderate to pale brown BY: McKay and
(5YR 4/h) Heilen

COMMENS:  Indurated "orange" soil, 5 to 8 cm below the surface.
Moderately well seried, fine sand to silt size soll. Very
cotesive, breaking into clods 1-0 cm long. Sample was not
sieved. BSome of the clods are zoned, from 5YR H/H aroand
tre outer 1 em to S5YR 5/2 in the outer 2 cm; contact betwsen
the Two is sharp.

UNSTEVED: 1180 & (74220) STUDIES: CA, BC, SA, TS, EC

jEal

Section 74220,78 $-73-19960
Width of field 0.825 mm, plane light

[}

74230

WEIGHT: 0.70 g COLOK: Gray (W5) with a slight brown cast BY: Heiken
MENTS Y Boll eccllected with large black glass fragment (7&235,

7L4230) STUDTES: Binocular, as follows
feldspar; 20% cinnamon-brown pyroxenes

7 pale green olivine; 10% ilmenite grains,

>h white, powdery crystalline rock fragmenis

nwith 5-15% mavic minerals; 15% black and red

glass droplets; 10% undetermined.



Thohio - 7hokg, 7h2B85 - TheB87
91
WEIGHT: 1039.978 g COLOR: Gray to medium brownish gray BY: Heiken
, (N5.5 to 5YR 5/1)
COMMENTS: 1-4 cm diameter ephemeral

clods,
UNSTEVED: 543.9 g (742L0) STUDIES: (7h2kl) CA, EG, TC, SA, TS
817E  (mm) WT  (g) CONSTTTUENTS
>10 116.658 (7h2L5-7h2hg, 74285-7h287) 8 fragments:

15% dark gray (N3), hyalocrystalline basalt
composed of 23% olivine and 22% plagioclase
phenocrysts. One rock surface is glassy.
10% vugs up to 1 cm lined with felted ilmenite
crystals; 15% basalt composed of 50% feldspar,
30% red-brown pyroxene and 20% ilmenite;
T0% vuggy, coarsely crystalline basalt in
angular, elongate fragments.

h-10 21.95 (7holh) 609 eguant to elongate, angular,
Lo subaangular, mediuwm gray, basalt (no vugs);
20% elongate, tabular, angular, vuggy basalt
fragments which contain vugs with crystal
lining;, 10% powdery white, crystalline frag-
ments (dusty); 10% equant to elongate, highly
vegicular black glass fragments (L0% vesicles),
<0.1 to 2 mm diameter vesicles, with smooth
walls. These fragments have a "eindery" appear-
ance.

2l 27 .67 (7h2h3)  nearly the same proportions as the
L.10 mm fraction, with a slight increase in the
"cindery" glasses.

1-2 22.50 (74242) 1400 the 2ok mn Fraction.
<1 307.3 (7heh1)

75061 - 75066

WETGHT: 186.573 g COLOR: DBrownish gray (SYR L/1) gy: Fruland

COMMENTS: 1 cm deep skim soll from the top (0.5 m from the edge)
of a boulder 3 m wide by 0.3 m high. The soil is very
poorly sorted and sand-sized with some rounded, ephemeral

clods.
UNSIEVED: None STUDIES: (75001) CA, EG, GR, TC,
SA, TS
SIZE (mm)  WT (g) CONSTTTUENTS
> 10 2.243 (75005, 75066) 2 fragments of wvuggy basalt.
h-10 11.63 (7506L) 90% basalt; 10% dark gray, fine-
gralned breccias.
Pl 6.28 (75003) 95% basalt fragments; 5% vesicular
bpasalt or glass (%) (dusty); 1 glass sphere,
1-2 8.52 (75062) 80% basalt in angular to subrounded

fragments; 20% dusty and difficult %o identify,
trace of dumbell-shaped glass droplets.
<1 157.9 (75061) plagioclase grains are visible.
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75080 ~ 75089

WEIGHT: 1562.362 g COLOR: Dark gray (N3) BY: Clanton
COMMENTS : Station 5, inter-boulder area.
UNSTEVED: 524,02 STUDIES: (75081) CA, EG, TC,
SA, TS
STZE  {mm) WT  (g) CONSTITUENTS
> 10 12,652 (75085-75085) 5 fragments: 3 are basalt
similar to rock 75055 {flagstone); 1 is
aphanitic basalt; 1 is medium grained basalt.
4-10 23.31 (75084) about 60 fragments: 5% very
vesicular glass in light gray, angular frag-
ments; 5% light gray, angular glags (?7) with
dusty surfaces; 15-20% sphanitic basalt in
angular fragments; 80% basalt similar to
rock 75055.
2ul 30.88 (75083) 15-20% vesicular glass as "cindery"
glass or possibly as agglutinate; 50-60%
basalt, similar to rock 75059; lO% dusty
angular glass fragments; 5% dust-coated, rcounded,
Ovoid fragments.

1-2 38.92 (75082) 1like the 2-L4 mm fraction except for
1% glass spheres.
<1 9324 (75081) 1like the 1-2 mm fraction.

5110 - 75115

WEIGHT: 383.93 g COLOR: Dark olive gray (5Y 3/1) BY: Fruland
COMMENTS: IRV Sample from the apex of vietory crater. Very cohesive
with several clods.

UNSIEVED: 122.5 g (75310) STUDIES: none

STZE (mm) T (g) CONSTITUENTS

510 2.60 (75115) subangular, crystalline, vesicular
basalt (?) fragment.

=30 6.87 (75114) 100% basalt, all heavily dust-coated,

o-L 6.76 (75113} 70% basalt fragments; 25% dark gray
breceia; 1-5% agglutinates.

1-2 10.20 (75112) 70% vasalt fragments; 2-3% light gray
breccias; 1-2% agglutinates; 25% dark gray
breccias.

<1 235.0 (75111)
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75120 - 75124

WEIGHT: 375.211 g COLOR: Dark olive gray (5Y 3/1) BY: Fruland
COMMENTS: Collected between Victory and Horatio Craters in an ares
of dark mantle.
UNSIEVED: 126.6 (75120) STUDIES: none
SIZE (mm) WT (g) CONS TL TUENTS
>10 none
L-10 0.956 (75124) 100% basalt in flat, elongate, sub-
angular to subrounded fragmenfs.
2-L4 2.1h7 (75123) 15-20% black glass; 2-3% light gray
basalt; 60% basalt; 20% dark gray breccias.
1-2 5.20 (75122) 10-15% agglutinates plus black cindery
glass; 5~10% light gray crystalline fragments;
80% indeterminate because of dust, but probably
basalt.
<1 240.3 (75121)
76120 -~ 76124
WEIGHT: 303.92 g COLOR: Dark olive gray BY: Fruland
(5Y 3/1)
COMMENTS: LRV sample halfway between SBP and Station 6. Very
cohesive soil.
UNSIEVED: 107.0 g (76120) STUDIES: none
SIZE (mm) WT (g) CONSTITUENTS
>10 none
4-10 1.61 (76124) 3 agglutinate fragments; 9 dusty
dark gray breccias (7).
=L 2.49 (76123) 5% agglutinates; 15-20% light gray
breccia (%) 75% dark gray breccia (2). All
fragments are very dusty.
1-2 L,72 (76122) 20% agglutinates; 30% "cindery" glass;
20% light gray breccia (7); L0% indeterminate
(breccia?).
<1 188.1 (76121)
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76240 - 76246

WEIGHT: L490.54 g COLOR: Olive gray (5Y 4/1) BY: Heiken

COMMENTS : Shadowed soil from beneath overhang in boulder. Fine
sand to sllt size soll, poorly sorted. No agglutinates
or glass in coarser fractions. Basalt is the most common
constituent. Density calculated of the volume of 105 g

(762h0) is 1.44 g/ce.

UNSIEVED: Us50.7 g (762L0) STUDIES: (76240) @R
SIZE  (mm)  WT (g)  CONSTITUENTS
> 10 7k (762L5, 76246) 2 fragments.
L-10 1.53 (762hl)  66% vesicular (0.5-1.0 mn vesicles),

angular basalt fragments; 169 angular, non-
vesicular basalt fragments; 17% dust-coated,
aphanitic basalt (2).

2-l 1.23 (76243) about 30 fragments: 20% white
crystalline (anorthosite?) fragments, which are
equant and blocky; 20% flat, angular, finely
vesicular basalt; 60% dust-covered fragments,
which may be basalt or breccia.

1-2 1.20 (76242) like the 2-L mm fraction.

<1 21 .14 (762h1) forms clods easily.

TE260 - 76265

WEIGHT: 292,93 g COLOR: 5Y 3/1 BY: Clanton
COMMENTS :  Skim of upper 2 cm of soil outside of boulder cverhang
as a reference for the shadowed soil (762L0-762L6).

UNSIEVED: 96.6 g STUDIES: (76261) GR
SIZE (mm)  WT (g)  CONSTITUENTS
> 10 1.75 (76265) 1 fragment: angular and vuggy breccia

with a fresh surface and a zap-pitted surface;
some vugs go through the fragment; has two 5-6
mm diameter clasts; the matrix is dark.

410 8.76 (76264) 34 fragments: 100% dark gray breccia
fragments; overall color is 5Y 3/1 with N8 (%)
clasts; fragments are all angular.

2-k 6.57 (76263) 1% agglutinate; 5-7% dark gray
breccias (as above), with vesicular glass
splashed on the surface; 92-94% dark gray
breccia, vuggy as described above; trace of
white clasts from breccias.

1-2 8.55 (76262) 95% breccia components, both matrix
and clast fragments; 2-3% glass spheres; 1-2%
breccia coated with glass.

<1 170.7 (76261) all gray, very uniform,
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76280 - 76286

WEIGHT: LL6.382 g COLOR: Olive gray {(5Y 4/1) BY: Fruland
COMMENTS: 5 cm deep scoop beyond boulder overhang.

UNSIEVED: 153.0 g (76280)

SIZE (xm) WT (g) CONSTITUENTS

210 3.912 (76285), 76286) 1 elongate dark gray vitric
breccia and 1 equant breccia (?); both are dusty.
4-10 10.69 (76284) 35-40 subangular to subrounded fragments:

3% black glass spheres; 6% light gray crystalline
fragments; 3% pale green brecciaj; 85% dark gray
breccias.

2-L 12.71 (76283) subangular to rounded dusty fragments:
5% agglutinates; 10% light gray crystalline frag-
ments; 85% unidentified.

1-2 1h.27 (76282) 5% dark brown glass; 20% light gray
breccia (7); 10% medium gray breccia, friable;
65% unidentified.

<l 251.8 (76281)

76320 - 7632L

WEIGHT: 813.74 g COLOR: Olive gray (5Y 4/1) BY: Fruland
COMMENTS :  On flat surface of boulder #1.

UNSTIRVED: 260.3 g (76320) STUDIES: none

STZE (mm) WT (g) CONSTITUENTS

S_]_-’:)—— none

h-10 11.8 (7632h) 50 fragments: 98% angular to

subrounded gray breccia, some with white clasts
and some with glass coating; 2% white fragments.

Q- 15.84 (76323) 2% agglutinates; 10% light gray to
white breccia; 5% basalt (?7); 83% angular gray
breccia, some with white clasts.

1-2 23.10 (76322) 10% agglutinates; 15% white to light
gray breccia; 55% gray breccia; 5% basalt (7);
15% unidentified.

<1 502.7 (76321) cohesive; forms clods easily.
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76500 - 76506

WEICHT: 1026.97 g COLOR: Medium gray (N4 to N5) BY: McKay

COMMENTS: Soil accompanying rake sample (76530) 3 poorly sorted.

UNSIEVED: 3h45.2 g (76500) STUDIES: (76501) CA, TC,
SA, TS
SIZE  fym) Wl (g) CONSTLIUENTS
ST 750 (76505, 76506) 2 fragments: 1 is black and

white breccia, in which black matrix contains
white clasts and penetrating veins; 1 is dusty,
may be similar to the first fragment.

h-10 10.72 (76504) 50 fragments: 10% agglutinetes and
vesicnlar glass; 4% light gray, Tinely
crystalline and possibly shocked, with some
reddish-brown spots on surface; H% black and
white breccias; 82% dark gray lithic fragments
probably {ine-grained breccia.

2-L 1.0.09 (76503) 20% agglutinates and vesicular,
frothy glass; 1% plagioclase crystals; about
80% dark gray breccias, some with white clasts.

1-2 22,76 (76502) 15-20% light gray fragments that are
mostly breccias (273 10-15% glass as agglutinates,
spheres, and frothy glass; 70% dark gray,
aphanitic breccia (?) fragments.

< 630.7 (76501)

77510 - 77514, 77525, 77520,

WEIGHT: 202.81 g COLOR: Olive gray (5Y 4/1) BY: Heiken

COMMENTS: Blue gray breccla and soll. Silt to fine sand-size soil;
moderately poorly sorted. Loose; forms only small ephemeral
clods. The soil was in the bag with 5 rocks (77515 - 77519,
total 556.8 g).

UNSIEVED: 77.57 g (77510) STUDIES :
SIZE {(mm) W (g) CONSTITUENTS
> 10 2.26 (77525, 77526) two fragments, which may be

chips from the rocks: 1) 1.5 x 2.0 cm;

very angular elongate breccia fragment; medium
gray, 1 to 2 mm long clasts in a light gray
matrix. Clasts >matrix. One surface is dark
brown, with a thin coat of glass (2). Surfaces
are irregular and differentially eroded. 2)
1.5 x 1.1 em partly gray, angular breccia (%9).

4-10 1.2k (71514) 3 fragments.which may have broken off
rock fragments in the bag: one ig dark gray,
subrounded flne-grained gray breccla; two are
angular, patchy gray fragments of blue-gray
breccia 6§

2= 1.19 (77513) 60% angular, elongate, patchy gray
breccia; 35% dark gray, fine-grained, frigblke
vitric breccia; 5% agglutinates.

1-2 2.45 (77512) 30% lignt to medium gray, patchy,
angular breccia fragments; 40% dark gray, fine-
grained vitric breccia, subrounded, equant frag-
ments; 30% agglutinates.

<1 118.1 (77511) like 1-2 mm fraction with a trace of
dark brown glass spheres.

+
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77530 - 77534

WEIGHT: 219.46 g COLOR: Olive gray (5Y L/1) BY: Fruland
COMMENTS: Cohesive, poorly sorted soil, in a bag with 6 rocks
(77535 - 77539, 77545; total 1121.1 g).

UNSTEVED: 82.76.g (77530) STUDIES: CA, SA, T8, TC (77531)

SIZE (mm) WT (g) CONS TTTUENTS :

10 v none

L-10 IRpITS! (77534%) 12 fragments of which all appear to
be crystalline breccias (?) and are angular to
subrounded.

p-l 2.51 (77533) 2-3% agglutinates; 30% vesicular

basalts (7); 67% blocky, angular dust-covered
breccias (?).

1-2 3.13 (77532) 1-2% glass fragments; 10% agglutinates;
88% vbreccia (7%) fragments.
<1 126.6 (77531)

78120 ~ 78124

WEIGHT: 209.9% g COLCR: Olive gray (5Y 4/1) BY: Fruland

COMMENTS: LRV Sample from Sta. 7 to Sta. 8. Fragmented clods
from the 5K rim of SWP crater, but no clods observed
in this soil when processed in the LRL,

UNSIEVED: 75,78 g (78120) STUDIES: None,

SIZE (mm) WT (g) CONSTITUENTS
>10 0 NONE
L-10 5.64 (78124) about 17 fragments, all to
heavily coated with dust for identification.
Dol 2,49 (78123) Most are dust-covered but a few
agglutinates are visible,
1-2 b3 (78122) Dust covered; about 12% are glass

fragments or giass-coated fragments,
<1 121.6 (78121)



78220 - 7822k

WEIGHT: 34..78 g COLOR: Dark olive gray (5Y 3/1) BY: Fruland
COMMENTS: Soil from beneath 2/3 m diameter gabbroic boulder.

UNSIEVED: 108.3 g (78220) STUDIES: none

SIZE (mm) WT {g) CONSTITUENTS

>10 none

4-10 1.48 (78224) 3 agglutinates; 8 gray breccias.
2-1 2.69 (78223) 20% agglutinates; 1% brown glass

spheres; 7% light gray breccias; 70% medium grey
crystalline breccias.

1-2 5.21 (78222) 30% agglutinates and black cindery
glass; 5% light gray breccia; 65% medium dark
gray crystalline (?) breccia.

<1 227.1 (78221)

78250

WEIGHT: 50.57 g COLOR: Medium gray {(N5) BY: McKay

COMMENTS: Soil near the boulder rolled over by the astronauts
and includes two chips from the boulder (78255, 48.31 g).
Very fine grained and poorly sorted soil.

UNSIEVED: 50,57 g (78250) STUDIES: None

78420 - 78L2h

WEIGHT: 292.62 g COLOR: Medium-gray (N5) BY: McKay
COMMENTS: Bottom layer (10 cm thick) of a 25 cm deep trench,
The soils is generally very fine grained; but contains
coarser fragments., Described as cloddy when ccllected,

but none were cobserved during processing.
UNSIEVED: 97.9h g (78420} STUDIES : Ca, GR, TC, SA, T8 (78&12)

Size (mm) W (g) CONSTITUENTS
>10 0 None
L-10 1.91 (7842h) 6 fragments; all are fine grained

dark gray breccias; composed of a dark
gray (N3) matrix with 0,1 - 1 mm white
clasts,

2-4 2.41 (78423) about 50 fragments: trace of
agglutinates; 10-15 %; a vesicular, frothy
glass; 80% dark gray breccia and medium
to light gray breccia,

1-2 4,16 (78422) 10-15% frothy glass fragments with
vesiclesize about 0.1 mm; 5% agglutinates;
80% breccias representing a range of
gray shades.

<1 186.2 (78k21)
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78410 - 8L

WEIGHT: 251.59 g COLOR: Olive gray (5Y L/1) BY: Fruland
COMMENTS: Very cohesive soll from walls of trench zbove 78420,

UNSIEVED: 81,38 (78440) STUDIES: (784%41) GR

SIZE (mm) WT (g) CONSTITUENTS

> 10 none

4-10 1.19 (78444) 5 Aust-coated breccias (7).

2-4 2.4k (78443) L0% agglutinates; 58% gray breccias;
2% light gray breccilas.

1-2 3.78 (78442}  35% gray breccia; 15% light to white

breccia; 25% agglutinates; 10% black "cindery"
glass; 15% unidentified.
<1 162.8 (78lth1)

78460 - 78h6H5

WEIGHT: 413,057 g COLOR: Olive black (5Y 2/1) BY: Fruland
COMMENTS: Cohesive soll from wall of trench, 5 om below skim sample.
UNSIEVED: 138.1 g (78L60)

SIZE (mm) WT (g) CONS TITUENTS

>10 1.039 (78465) 1 wvesicular black glass fragment.

4-10 1.303 (78464} 2 "cindery" black glass fragments; 6
dark gray breccia Tragments with white clasts,

2-L 2.787 (78463) very dusty surfaces: 30% agglutinates

plus black "cindery" glass fragments; 5% light
gray breccias with white elasts.

1-2 5,328 (78462) 1ike the 2-4 mm fraction.

<1 26l .5 (78461)



100 78480 - T8L8Y

WEIGHT: 26T7.45 g COLOR: Olive gray (5Y L/1) BY: Heiken
COMMENTS: Skim of upper 1/2 to 1 cm of soil.
UNSIEVED: 89.33 g (78480) STUDIES: None

8178 (mm) WD (g)  CONSTITUENTS
>10 0 None
L-10 0,32 (7848L) 2 fragments: one is angular, 6 mm

long, blocky, with a "salt and pepper"
appearance; the other is a smooth, dark
gray fragment which may be a clod or
vitric breccia,

2-h 1.21 (78483); 20% black vesicular glass droplets
with rough grain surface, including several
broken droplets and one teardrop shaped
grain; 20% agglutinates; crystalline
10% angular, white crystalline fragments
(anorthositic); 50% dark gray, dust-covered
angular fragments.

1-2 2.69 (78482) 10% white lithic fragments;

60% agglutinates; 10% black glass droplets
and broken droplets; 20% unidentified
because of dust cover,

<1 173.9 (78481.)



WELGHT ¢
COMMENTS ¢

UNSIEVED:

SIZE (m)

>10

4-10

2~k

1-z

<1l

78500 - 7850k, 78506 ~ 78509, 78515 - 78518
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1276.,06 g COLOR: Medium brownish gray (5YR 5/1) BY: Heiken
Soil sample accompanying rake sample (78530 ).
Structure disturbed by the rock (78505, 506,3 g) placed
in the bag with the sample, After the rock was removed,
ephemeral clods 0,5-2 cm in diameter were visible,

391.1 g(78500}

STUDIES: (78501) CA, TC, SA, TS

{18506 - 78509, 78515 - 78515) 8 fragments;
368% irregular, nearly equant, medium gray,
ruggy basalts; 25% flat, tabular, vuggy
basalt fragments, whose vugs are lined
with dark brown pyroxene; 37% brownish
gray breccia fragments with about 5% 1 mm
diameter white clasts.

(78504) 60% dust covered angular, tabular
fragments from which dust is nearly
impossible to blow offy 20% equant the
elongate white crystalline rocks with
powdered white surfaces; 20% irregular,
Jumpy, black glass fragments, which show
mostly =longate, tabular grain shapes,
(78503) nearly same composition as the
4-10 mm fraction; Some of the black glass
has smooth, fluid surface which may be
broken droplets; most of the dust-covered
fragments appear to be brececias.

(78502) 75% angular, blacky, smooth surfaced
dark gray breccias; 5-10% powdery white,
crystalline fragments; 5-10% black glass

WT (g) CONSTITUENTS
109.31
19.16
16,41
21.38

fragments.
718.7 (78501}
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79120 - 79125

WEIGHT: 374.3 ¢ COLOR: Olive gray (5Y L/1) BY: Fruland
COMMENTS: Surface at the southeast vim of Van Serg Crater.

UNSIEVED: 116.4 g (79120) STUDIES: none
SIZE (mm) WT (g) CONSTITUENTS
> 10 1.91 T79l25) 1L fragment which is a flat, angular,

dark gray fine-grained breccla, -containing a
Tew white clasts.

h-10 148 (7912k) 30 fragments: 7% black, vesicular
glass; 3% white and gray breccia; 90% angular,
dark gray, fine-grained breccisa, with a small
rercentage of white clasts.

2-4 13.14 (79123) 5% black, vesicular glass; 3% is light
gray breccla with white clasts; 92% dark gray
breccia.

1-2 13.97 (79122) 10% is black glass; 8% is light gray breccia;
82% dark gray, fine-grained breccia.

<1 21k (79121)

79220 - 79228

WEIGHT: 291.52 g COLOR: Olive gray (5Y L/1) BY: Heiken

COMMENTS: Top 2 cm in the trench at Sta, 9, The soil is fine sand
to silt size and very poorly sorted. TForms only
ephemersl clods 0.5 - 1.0 cm in diameter,

UNSTEVED: 93.L49 g (79220) STUDIES: €4, GR, TC, SA, TS

STZE {(mm) Wl {g) CONSTITUENTS
>10 22,22 (79225 —~ 79228) L fragments; all are
dark gray, fine-grained, friable breccias,
4..10 9,75 (7922L) 10% angular to well-rounded black

glass fragments, some are vesicular and
appear to be broken droplets; 10% light
gray, equant to elongate, subrounded
crystalline fragments, which are probably
basalt; 80% tabwlar, angular to subrounded,
fine-grained dark gray breccias.

2-4 6,24 (79223) 15% gray to light gray, equant,
angular crystalline rocks {basalt);
5% Black vesicular glass; 80% subangular
to subrounded equant to elongate dark
gray fine grained breccia.

1-2 T7.22 (79222) like the 2-4 mm fraction

<1 152.6 (79221)
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79240 - 79245

WEIGHT: 330.34 g COLOR: Medium darkgray (N4) BY: Heiken
COMMENTS: The soil is loose and forms only very small clods (€1 mm).

UNSIEVED: 113.3 g (79240) STUDIES: none
SIZE (mm) WT (g) CONS TITUENTS
>10 10.11 (792L5) 1 fragment: 2 x 3 x 2 cm, angular

and tabular, consisting of medium gray, very fine-
grained aphanitic basalt (7).

h-10 10.85 (79244 ) 21l fragments are very dusty: 60%
subrounded, medium gray, fine~grained breccia;
10% light gray to white, subrounded breccia
fragments; 2% black glass fragments (broken
spheres); 28% eguant, subrounded, vuggy basalt.

o-4 10.46 (79243)  similar to 4-10 mm fraction, except for
an increase in glass fragments to 5%, and the
presence of 5% agglutinates.

1-2 11.32 (79242) 1ike 2-L mm fraction.
<1 174.3 (79241 ) still loose even after sieving and forms
no clods.

79260 - 79265

WEIGHT: 348.35 g COLOR: Olive gray to olive black (5Y 4/1 to 5Y 2/1)
BY: Fruland COMMENTS: From lowest 10 cm in a 17 cm deep trench
Cohesive soil.

UNSIEVED: 118.9 g (79260) STUDIES: (79261) CA, GR, TC, SA, TS
SIZE (mm) WP {g) CONSTITUENTS
>10 2,60 (79265) one dust-covered angular fragment.
h-10 15.85 (79264) about 30 fragments, which are
dust covered and appear to be basalt or
breccia.
2.h 11,46 (79263) 1.5% glass fragments; 3.5% light

gray breccias; 95% dust-covered breccias
{?)and basalts (7).,

1-2 11,74 (79262) dust-covered fragments the
visible types of which include dark
gray breccia, glass-coated basalt, light
gray breccia, and a glass droplet.

<1 187.8 (79261)
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79510 - 79519, 79525 -~ 79529, 79535 - 79537

WETCGHT: 413.53 g COLOR: Olive gray (5Y 3/1) BY: Clanton
COMMENTS: Cohesive soil from the surface at the rim of Van Serg Crater.
UNSIEVED: 107.6 g (79510) STUDIES: none

SIZE (mm) W (g)  CONSTITUENTS

>10 93.23 (79515 - 79519, 79525 - 79529, 79535 - 79537)

13 rock fragments: 1 somewhat rounded fragment

(L x 3x 3 em) of coarse-grained, vuggy basalt,
with plagioclase and pyrox crystals up to 3 mm
long. The vugs are up to 4 mm in diameter, and
make up 10-15% of the rock; 1 fragment of aphanitic
basalt with abundant zap pits; 11 very angular
fragments of dark gray breceis with about 5% lighter
gray clasta. Most clasts are <Z2mm in diameter.

4-10 12.24 (79514) 35 fragments: 3% are black vesicular
glass; 97% are dark gray {57 3/1) breccias with
3-5% light gray (N6) clasts. Most clasts are <lmm
in diameter and angular.

2.bL 9.9l (79513) 15% agglutinates; 10% white fragments
(clasts); 75% dark gray breccia with 3-5% light
grzy clasts. All fragments are angular.

1.2 11.32 (79512) 1like the 2-L mm fraction.

<l 179.2 (79511)



ROCK DESCRIPTIONS

A11 hand specimen, binocular and petregraphic microscope descrip-
tions of Apcllo 17 rocks are contained in this section in the general
order of sample number. Rocks from rake samples are classified and
described by lithologic type. The same classification is applied to
all of the rocks in Tables I and II, but the rock names used in the
following descriptions are those applied by the individual describers
when the descriptions were made,

All of the rocks were examined through the windows of nitrogen at-
mosphere processing cabinets with the aid of binocular microscopes.
Conventions used for the descriptions are given in Table XI.

Somewhat different formats are used in the thin section descrip-
tions of igneous rocks and brececlas, In the breccia descriptions the
components are placed in four groups: lithic clasts, mineral clasts,
glass clasts, and matrix. In igneous rocks the only distinction made
between components is the usual one of phenocryst and groundmass for
rocks with a bimodal grain size distribution. Table XII lists the
abbreviations used in the thin section descriptions.

In the descriptions, as well as in Table II, N, E, S, W, T, and
B refer to laboratory orientations. The subscript 1, shown on the
photo cubes, is omitted in the text.

105



106

TABLE XI - SOME TERMS USED FOR ROCK DESCRIPTIONS

CHARACTERISTIC TERM
Cavities
vugs
vesicles
crystals
Coherence
Intergranular:
very friable
friable
coherent
tough
Fracturing
absent
Tew
nunerous
nonpenetrative
penetrative
Component

mafic silicate

plagioclase
opaque

matrix

lithic clasts
basalt clasts

glass
agglutinates

fragments of glass
basalt/vesicular glass

DEFINITION AND COMMENT

Not to include merely surface-
related features such as
clast molds,

projecting or lining minerals

Grain-to-grain coherence

crumbles under touch

crumbles under manual prassure

must be struck to disaggregate
grains

breaks across grains rather
than around them

Terms combined as needed for a
full description.

visible on opposing sides

Igneous rocks, breccias, and
fines as applicable,.

all colored translucent minerals;
mainly pyroxenes and olivines.

light gray and white (if shocked)

further defined by color and
shape

aphanitic material (under binc-
cular microscope) <0.1 mm

general term

see rock types for other specific
lithic terms

example for a compound grain;
use two lines on form for the
color, etc.
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TABLE XI - SOME TERMS USED FOR ROCK DESCRIPTIONS (conc.)

CHARACTERISTIC

TERM

Fabric

Surface

Variability

Zap Pit

isotropic
laminated
inequigranular
porphyritic
seriate
microbreccia
fine breccia
brececia

irregular
granulated
smooth
hackly

glass covered (%)

grooved

none
few
many

DEFINITION AND COMMENT

To include texture

<1l mm average clast size
1-5 mm average clast size
>5 mm average clast size

Specific faces may be refer-
enced by the laberatory
orientation cube face
designation.

generally a freshly broken
surface

e.g., glass 30% of & and 10%
of T

for slickenside-like surfaces

Any difference in any charac-
teristic from one part to
ancther, e.g., grain size,
lithology, mineralogy

none seen in quick scan
<10/cm?
>10/em?
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TABLEXL - ABBREVIATIONS USED IN THIN SECTION DESCRIPTIONS
ABBREVIATION TERM
aggl agglutinates
ang angular
anorth anorthesite
apa apatite
aug augite
brn brown
CcpX clinopyroxene
crist cristobalite
Cr-spin chrome spinel
devit devitrified
Fe-Ni Fe-Ni metal
fsp-pyrox feldspathic pyroxenite
gab-an gabbroic anorthosite
gl glass
ilm ilmenite
int bas intersertal basalt
mask maskelynite
meso mesostasis, too fine grained for mineral
identification by microscope
oliv olivine
opaq opague
OpX orthopyroxene
plg pigecnite
vlag plagioclase
pPYyTrox pyroxenite
pyroxf pyroxferroite
DyX pyroxene
sev several
sph spherical
subang subangular
subrd subrounded
trid tridymite
troil treoilite
ulvo ulvospinel
unident unidentified

vitro vitrophyre
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TOOLY

ROCK TYPE: Basalt WEIGHT: 2957 g

COLOR: Brownish gray (5YR L/1) DIMENSIONS: 18 x 1k x 10 em
SHAPE: Bloeck subangular

COHERENCE: Intergranular - Tough

Fracturing - None penetrative
BINOCULAR DESCRIPTION BY: Gooley DATE: 1/22/73
FABRIC: Holecerystalline, equigranular, some poikilitic plagloclase.

VARTABILITY: Homogeneous, but plagioclase decreases somewhat near vugs.

SURFACE: All hackly, few small glass patches on surface.

ZAP PITS: Some on B and the adjacent parts of N, E, S, W; ncne on T,
which was buried.

CAVITIES: Vugs: 10 - 15%; contain pyroxene and plagioclase; pyroxene
1s more abundant in vugs than plagioclase; ilmenite is minor.

SPECIAL FEATURES: On the fresh surface (B), there are occasional
crushed places suggesting possible exposure for a short time.

% OF SIZE (mm)
COMPCNENT COLOR ROCK. SHAPE DOM. RANGE NOTES
Plag White 30 Laths 0.3x3 5 to <1 1
to some
c'less blocky,
tabular
Pyrox Brown 60 Prisms 0.5x1 3 to <1 2
eunhed
Ilm Metallic 10 0.5 2 to <<1 3
Oliv Pale 1 Blebs <1 b

green

NOTES:

1. Some laths up to 5 mm long and 1 mm wide.

2. May be zoned - yellow core to tan brown to dark brown cutside.
3. Platy, generally grainy in the pyroxene.

4, Typically with opaque inclusions.
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70017 {(Continued)

Sample 70018 S-73-15330
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ROCK TYPE: Clastic matrix breccia, WEIGHT: 51.58 g

glass coated DIMENSIONS: 1.8 x 4.5 x 5.5 cen
COLOR: Medium dark gray with brownish

tinge (SYR)

SHAPH: Irregular - slabby
COHERENCE: Intergranular - Moderately ccherent
Fracturing - Ixtensive, penetratlve

BINOCULAR DESCRIPTTION BY: Cooley and Horz DATE: 1/17/73

SURFACE: B is about 90% glass coated; W, S, N, E, T are partially glass
coated (Lo%, 10%, 30%, 10%, 10% respectively). AlL glass-free areas
are irregular hackly.

ZAP PITS: DNone on B; few on N, W, E, and S; many on the glass-covered
porticn of T; few on the breccla surfaces.

CAVITZES: Rare (<1%)

SPECIAL rFEATURES: Glass coatings highly vesicular, 0.1-0.5 mm thick,
some areas (SW face) with metallic sheen, color is SYR 3/1. At
edge of T towards N occur three thin and extremely délicate glass
fibers protruding from brown glass coating. They look like ribbons
twisted into bow.

% OF SIZE (mm)
COMPONENT COLOR ROCK SHADE bav, RANCE NOTES
Matrix 5YR 8o <0.1 <0,1 - 1
0.2
Plag and White 10-15 Ang, 0.3 o.L -2
anorthosite sugary
Oliv 5GY 2 Ang 0.3 0.1 - 2
0.5
Glass clast Black 2«5 Subrnd 0.3 0.1 - 3
0.5
Glass clast  Orange 2 Subrnd 0.3 0.1 -2 L
Pyrox(?) SYR Tr Ang 0.2 0.1 -
: 0.3
Tithic 2-5 Subrnd 0.k 0.2 -8 5
NOTES ¢
1. Fine-grained, clastic-sugary, no mode.
2. Fractured and sugary.
3. Vitreous luster, homogeneous.
k, On T face fractured, translucent, homogeneous.
5. ILithic fragments, holo-crystalline rocks composed of plagioclase,

pyroxene, and olivine.
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70019

ROCK TYPE: Soil preccia - shock WEIGHT: 159.9 g
fragmented DIMENSIONS: 13 x 6 x 6 cm
COLOR: Dark gray, brown tint (N3-5YR 2/1)
SHAPE: Irregular
COHMRENCE: Intergranular - Weak
racturing - Many, penetrative

BINOCULAR DESCRIPTION  BY: Horz and Agrell DATE: 1/18/73

FABRIC: Variable brecciated

VARTABILITY: Homogeneous, fine soil breccila

SURFACE: T is finely hackly with 20% glass coating broken by rhom-
boidal jointing; S has T0% glass coating over partially rounded
fragments. 8Small amounts of fine dark dust may
adhere to other smooth surfaces of the
glass.

ZAP PITS: Nonme on T, S, E, W, and N. The B face was not studied (to protect
the sample) but no pits show in the B photos.

CAVITIES: BSurface glass skin has 10% vesicles of 0.5 mm diameter on
surface, 20-30% angular voids in glass cemented betwsen fragments
of soll breccia at W end of sample.

SPECIAL FEATURES: The appearance of the rock is controlled by a
flattensd rhomboidal fracture pattern in the fine soll breccia.
The fragments developed are closely packed and 1little disrupted
at the E end of the sample. The W end is disrupted into a loosely
packed aggregate of soil Dbreccia fragments. Here they are more
commonly glass coabted, the glass coating being restricted to the
external faces at the fragments, which may show uncoated internal
fractures. On the T face 1s the appearance of wedging in of the
fractures from E to W on the E half of the surface. The surfaces
of the microbreccia fragments (where free from glass) may show &
common set of striations trending ESE on the T face.

% OF SIZE (mm)

COMPONENT COLOR ROCK SHAPE DOM., RANGE Egzgg
Matrix Dark 90 <0.,1 <0.1 1

gray

brown

tint
RBasalt Dark 8 Ang 1.5 0.5 - 3 2

to rnd

Basalt Pale <1l Rnd 1 3
Plag <l Ang 1 L
Iithic <1 Vague 1-3 5
Glass Vitreous 1 6

black to

dark gray
brown
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NOTES:

1.

-

N o w

60% dark glass, 15% brown pyroxene, 15% colorless plagioclase, 5%
oxides, grain size uniform on all areas examined. The mineral
fragments are rounded(?)

Plagioclase, brown pyroxene, and opadue. Texture is granular.
Plagioclase, green-gray mafic silicate (oliv(?)). Has less opaques
than the dark basalt.

Shows cleavage.

Smeary pstches of polycrystalline material; outlines obscured by
dust.

The dark glass which partially coats surfaces and penetrates
between the fracture controlled fragments is vitreous black to
dark gray brown under low magnification; it's surface may be
mammilary or relatively smooth, in both cases many small vesicles
can be seen.

Sample 70019 S-73-15333
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ROCK TYPE: Rasalt WETGHT: 5765 g

COLOR: Moderate brown DIMENSIONS: 15 x 23 x 10 cm
SHAPE: Subround top, angular bottom

COHERENCE: TIntergranular - Tough

Fracturing - 1 set parallel to bottom, 1 cm spacing,
penetrative
BINOCULAR DESCRIPTION BY: Morrison and Wilshire DATE: 1/L/73

FABRIC: Micrownorphyritic

VARIABILITY: Slight coarsening of grain size near wvugs

SURFACE: All but B, which is lunar bottom as well, are moderately
smooth, B has glassy patches (noted on B photo).

ZAP PITS: All but B are rounded and zapped., B is not zapped.

CAVITIES: 5 - 10% vugs with projecting crystals, average 3 mm,
up to 1 cm diameter.

SPECIAL FEATURZS: B is flat fracture surface parallel to fracture set
in rock, B is unpitted and is lunar bottom., Patches of dull glass
appear to be relicts of an injected glass. Patches of brownish
debris in these islands may be powdered glass or soil retained on
surface. Brown debris is distinctly lighter in color than typical

regolith.
% OF SIZE (mm)

COMPONENT COLOR ROCK SHAPE DOM. RANGE NOTES
Pyrox Dark 50 End, 1 <1 -3 1

brown blebs,

small

Plag C'less 30 Laths 1 2

to

white
Opaque 20 Blebby 3
Oliv Green <1 Blebby < L
Silica C'less <<1 Tabular 5
NOTES:

1. Larger sizes near vugs; intergrown with Ilmenite., Microphenocrysts
(2 - 3 mm) consisting of pyroxene which s intergrown, equant, and
euhedral make up <1% of the pyroxenes.

2. Forms both laths and interstitial anhedral grains.

Ilmenite

Tends to be enriched in some area but absent in most of rock.

Areas enriched in olivine are depleted in pyroxene.

5. Observed in vugs.

= w
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Sample 70035 S-72-56385

THIN SECTION DESCRIPTICH BY: Morrison DATE: 3/2/73

SECTION: T70035,1%

SUMMARY: Inequigranular baszalt with crystallization order: (a)
Opaques, (b) augite and plagioclase, (c) plagioclase and olivine,
and (d) mesostasis,

TEXTURE: Inrequigranularity results from roughly equidimensional
areas that show reduced grain size of all components., Augites
in these areas are equant and 0.5 - 1 mm, olivines are equant
and 0.5 mm, and opaagues are eguant and slightly layered. All
of These minerals are poilkilitically enclosed by a few large
plagiocclase crystals. Both augite and plagioclase show some
incipient deformation expressed by imperfect extinction.

% OF
PHASE SECTLON SHAPE SIZ2E (mm) COMMENTS
Plag 25 Subhed <1l - 3 Plag, whieh is progressively
to prism voned, occurs as (a) 2 -
Augite 60-70 Subhed & <1 - 3 3 mm laths poikilitically
prism to encleosing all other com-
equant ponents, and (b) <1 to 1
Opag 10-15 Buhed to <1 - 2 mm crystals, surrounded
subhed by larger augites, and
Oliv 1-2 Equant .5 -1 (¢) acicular crystals in
Crist Tr Oveoid <1 the mesostasis.
mass Augite is titaniferocus and
Meso— <1 Inequi 1 -2 occurs as: (a) 2 -~ 3 mm
stasis crystals, blocky, fre-

guently twinned, and with
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numerous ilmenite inclusions
(p) <l - 2 mm crystals, as discrete graing and also ag inclu-
sions in plagiocclase.
Olivine occurs as: 0.5 - 1 mm equant crystals, typically
enclosed by plagioclasge,
‘esostasis consists of pyroxene, plagioclase, glass spheres
and has spherical bodies of suspended opaque(?).
Some ilmenite growths have lenticular inclusions which appear
to be trapped early liquid which is now crystallized.

Sectfon 70035,14 S--73-19849
Width of field 3.16 mm, plahe Tight

OPAQUES DESCRIPTION BY: Brett DATE: 2/1/73
SECTION: 7T0035,.5
% oor SIZE

PHASE SECTION SHAPE {im ) COMMENTS
Ilm 15 Blocky 0.001-0.0% Ilmenite in subhedral blocky
Rut <0.,5 Lamel 0.1 crystals, laths and rectan-
Spin <0.% Lamel 0.2 - 0.02 gles., Strongly pleochroic

& irreg gand anisotropic like all
Troil <0,z Blebs To 0.3 Apollo 17 mare ilmenite.
Fe-Ni <0.2 Blebs To 0.6 TLamellae of rutile in
Cr-Ulvo Tr Subhed To 0,05 rhompbohedral directions

are commeon in ilimenite,

lamellae of a spinel phase occur aleong the basal plane of ilmenite.
The spinel phase also rims ilmenite locally. Metal blebs in troilite
are rare, Grains of chromian ulvospinel are rarei these commonly
contain exsclutior lamellae of ilmenite; armalcolite in ilmenite
occurs rarely.
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70075

ROCK TYPE: Fine-grained olivine- WEIGHT: 5.64 g
ilnmenite basalt DIMENSIONS: 3 x 1.7 x 1 cm
COLOR: Grayish black (N2)
SHAPE: Subangular slabby
COHERENCE: Intergranular - Tough
Fracturing - None

BINOCULAR DESCRIPTION BY: Agrell and Agrell DATE: 3/30/73

FABRIC: Microporphyritic

VARIABILITY: Homogeneous

SURFACE: All fresh and hackly. One end of sample has surface
irridescent surface

ZAP PITS: None

CAVITIES: <1%, narrow slit-like cavities 1 - 4 mm in length, <0.2 mm
in widsh lined with prismatic crystals of plag, pyrox, ilm(?) occur
throughout the rock; they run more or lesgs at right angles to the
length. Two areas on the surface of the rock probably represent
the lining of a large bubble-like vesicle. Plates of ilmenite
with minor plag or pyrox coat these surfaces. The strip-like
vesicular zones are replaced by little randomly oriented wvugs
in the vicinity of these larger vesicles.

SPECTAL FEATURES: A quench rock with ilmenite and olivine on the

liguidus.
% OF SIZE {(mm)

COMPONENT COLCR ROCK SHAPE DOM. RANGE NOTES
Oliv Greenish 5 Equant 0.2 1
Plag Vitrecus 35 Interst <0,05
Cpx Brownish L5 Interst <0,05
Opaq, Black 15 Thin 2 0.05 - 2 2
oxide plates
NOTES:

1. 0Olivine and ilmenite appear as microphenccrysts in a rock which
has a groundmass of fine-grained plag, pyrox and ilm,
2. Randomly oriented; probably ilmenite.



70075 (Continued)
118

Sample 70075 Sy S-73-21769

70135

ROCK TYPE: Basalt WEIGHT: LL6.3 ¢
COLOR: Slightly brownish gray (NT-5YR 6/1) DIMENSIONS: 10.5 x 6 x 3.5 cm
SHAPE: Blocky, angular, wedge shaped
COHERENCE: Intergranular - Tough

Fracturing - 2 parallel, irregular penetrative fractures,

1 cm apart.

NOTE: 7T01L9 from the same boulder is described in thin section,
BINOCULAR DESCRIPTION BY: Jackson, Wilshire and Lofgren DATE: 1/10/73

FABRIC: TFoliated locally; ineguigranular

VARTARILITY: None

SURFACE: T, N, and E are patina covered; 2, W, and B are hackly. All
surfaces but W have some patina.

ZAP PITS: DNone on N, E, W, B; few on S, T.

CAVITIES: TIrregular vugs 1 - 6 mm diameter, aversge about 3 mm,

Vugs in band about 1 cm thick, about normal to 3; vugs are lined
with same size crystals as rest of rock.

SPECTAL FEATURES: Plagioclase and ilmenite folation (see W view) strong
but local - contrasted by diabasic texture -~ zone about 3 cm wide
across west face approximately perpendicular to west face, Eleven small
chips returned in the documented bag (70136-39, TO1L5-h9, T0155-57} with
this sample, are from the same boulder and some or all may have broren
from T0135% after collection, but norne could be remated to it.
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% OF SIZZ (mm)
COMPONENT COLOR ROCK SHAPE DOM. RANGE NOTES
Clots Brown 5-10 Blocky, 2x3 1
rnded
corners
Plag White 35 Blocky 1.0 2x1.5 2
to lath- to
like 0.1x%3
Pyrox Deep 35-40 Blocky 0.7 3
honey
brown
Ilm Black 15-20 Lath 1.0 0.1x1.5
high
luster

NOTES:

1. 60% brownish gray pyroxene with inclusions of opague minerals. Rarely
contain small bits of plagioclase,

2. The blocky grains are bigger than the laths.

3. Interstitial to plagioclase,

Sample 70135 S$-72-56379
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70136

ROCK TYPE: Medium basalt WEIGHT: 10.65 g

COLOR: Brownish gray (5YR 5/1) DIMENSIONS: 1.5 x 2 x 2.5 cm
SHAPE: Equant, angular
COHERENCE: Intergranular - Coherent

Fracturing - None

BINOCULAR DESCRIPTION BY: Butler DATE: 3/29/73

VARTABILITY: ©None

SURFACE: One broad face is slickensided with ilmenite preferentially
smeared over it. Other faces are hackly and fresh.

2AP PITS: None on broad faces

CAVITIES: 5% as wvugs

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE DOM. RANGE NOTES
Pyrox Cinnamon 50 Up to 1
Plag White 35 Subhed Up to 1.5
lath
Ilm Black 15 Irreg 0.2 Up to 1
Oliv Pale <1l Irreg 0.3

green

Sample 70139 70138 70137 70136
$-73-17970
10137
ROCK TYPE: Medium basalt WEIGHT: 6.16 g
COLOR: Brownish gray (S5YR 5/1) DIMENSIONS: 2.7 x 1.5 x 1 cm

SHAPE: Angular, equant
COHERENCE: Intergranular - Coherent
Fracturing - TFew, non-penetrative
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BINOCULAR DESCRIPTION BY¥: Butler

FABRIC: Granular
VARTABILITY: DNone

SURFACE: All faces are irregular and hackly.

from exposure.
ZAP PITS: None
CAVITIZS: 5% as vugs

% OF
COMPONENT COLOR ROCK SHAPE
Pyrox Cinnamon L5 Anhed
brown equant
Plag White 35 Subhed
colum
Tim Black 20 Eguant
Oliv Pale 1 Equant
green
TO138

ROCK TYPE: Medium basalt

COLOR: Brownish gray (5YR 5/1)

SHAPE: Angular

CCHERENCE: Intergranular - Ccherent
Fracturing

BINOCULAR DESCRIPTION BY: Butler

12]

DATE: 3/28/73

Two faces are discolored

SIZE {(mm)
0.3 Up to 2
1 Up to 1.5
Up to 1

oo
1A

WEIGHT: 3.66 g
DIMENSICONS: 2 x 1.3 x 1 cm

- Few, non-penetrative

DATE: 3/29/73

SURFACE: One surface is glickensided with smeared-ocut and pulverized

ilmenite,
ZAP PITS: Hone
CAVITIES: 5% as vugs
% OF

COMPONENT COLOR ROCK SHAPE

Pyrox Cinnamon 50 Equant
brown

Plag White 35 Colum
c'less

Tim Black 15 Tab

Oliv Pale 1 Eguant

green

SIZE (mm)
DOM. RANGE NOTES
0.5 Up to 1
1 Up to 2
0.3
0.3
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70139

ROCK TYPE: Medium basalt WEIGHT: 3.16 g

COLOR: Brownish gray (5YR 5/1) DIMENSIONS: 2 x 1.4 x 0.8 cm

SHAPE: Angular
COHERENCE: Intergranular - Coherent
Fracturing - HNone

BINOCULAR DESCRIPTION BY: Butler DATE: 3/29/73

VARTABILITY: HNone

SURFACE: One face is darkened and seems to have had ilmenite
smeared over ity probably slickensided, but may have been
exposed surface.

ZAP PTITS: lNone

CAVITIES: 2% as vugs

%4 OF SIZE (mm)

COMPONENT COLOR ROCK SHAPE DOM. RANGE NOTES
Pyrox Cinnamon 45 Colum 0.5

brown
Plag C'less, 35 Colum 0.8 Up to 0.1

white fo lath
Ilm Black 20 Platy 0.3

TO1hs

ROCK TYPE: Basalt WEIGHT: 3.07 g
COLOR: Medium gray (NL) DIMENSIONS: 2 x 1 x 1 cm

SHAPE: Subrounded
CCHERENCE: Intergranular - Tough
Fracturing ~ Small

BINOCULAR DESCRIPTION BY: Agrell and Agrell DATE: 3/29/73

FABRIC: Equigranular

VARTABILITY: Homogeneous

SURFACE: All except B fresh fracture surfaces; B possible exterior
surface in part, feldspar slightly chalky., pyroxene dull.

ZAP PITS: DNone

CAVITIES: 5% miarolitic cavities lined with plag, pyrox or ilm,.

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE DOM, RANGE NOTES
Plag C'less 43 Equant 0.8 0.2 - 1.2
laths &

interst
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Cpx Cinnamon 43 Blocky & 0.8 0.2 - 1.5
interst
Ilm Black 1k Blocky O.h 0.3 - 0.7
tablets
Maf sil Pale 0.15 1
green
NOTES:
1. Trace only, only seen as a few sporadic crystals enclosed in
plagioclagse - possibly olivine,
Sample 70148 70147 70146 70145
S-73-17974
T01h6
ROCK TYPE: Basalt WREIGHT: 1.71 g
COLOR: Medium gray (Nh) DIMENSIONS: 1.3 x 1.3 x 0.8 em

SHAPE: Subangular
COHERENCE: Intergranular - Tough
Fracturing - Two non-penetrative

BINOCULAR DESCRIPTION BY: Agrell DATE: 3/29/73

FABRIC: Fguigranular

VARTIABILITY: Homogeneous

SURFACE: N, S, and T are fracture surfaces; B was exposed surface
with some chalky plag and crazed pyroxene.

ZAP PIT3: B none

CAVITIES: 5%, miarolitic lined with plag, pyrox orn ilm,

SPECIAL FEATURES: The crazed surface of the pyroxene is dark and
finely hackly; it is possible that there is a thin skin of dark
glass coating part of the surface. Mode is identical to TOLlhS.
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TO1hT
ROCK TYPE: Basalt WEIGHT: 1.35 g
COLOR: Medium gray (L) DIMENSIONS: 1.3 x 0.8 x 0.8 om
SHAPE: Subangular
COHERENCE: Intergranular - Tough
Fracturing — None
BINOCULAR DESCRIPTION BY: Agrell DATE: 3/29/73

FABRIC: Equigranular

VARTABILITY: Homogeneous

SURFACE: 5 fracture; T fracture; N fracture; E exterior; B fracture;
W fracture

ZAP PITS: QNone on E

CAVITIES: None

SPECIAL FEATURES: Mode identical with 70145, and 701L6,

70148

ROCK TYPE: Basalt WEIGHT: 0.92 g
COLOR: Medium gray (NL) DIMENSICNS: 1 x 1 x 0.7 cm
SHAPE: Subangular
COHERENCE: Intergranular - Tough
Fracturing ~ Small, non-penetrative

BINOCULAR DESCRIPTION BY: Agrell and Agrell DATE: 3/29/73

FABRIC: Equigranular

YARTIABILITY: Homogeneous

SURFACE: & fracture; E exposed surface, dully; B fresh

ZAFP PITS: None

CAVITIES: DNone

SPECIAL FEATURES: Components are as in TOLlk5, 70146, T0148, With
reference to series TOLlLS through 70148, it is very difficult
to judge overall color in small specimens where the white plag,
cinnamon pyrox and black ilmenite present a composite appearance.
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70149

ROCK TYPE: Basalt WEIGHT: 0.95 g
COLOR: EBrownish gray DIMENSIONS: 0.6 x 0.6 x 0.4 em
SHAPE:; Angular, broken piece
COHERENCE: Intergranular - Tough
Fracturing - None

BINOCULAR DESCRIPTION BY: Jackson DATE: 1/10/73

FABRIC; TInequigranular

SURFACE: Freshly broken all surfaces.

CAVITIES: O.1L mm vugs.

SPECTAL FEATURES: This is representative of end portions of TOL35,
as seen on W, not of foliated central part.

% OF SIZE (mm)

COMPONENT COLGCR ROCK SHAPE DOM, RANGE NOTE
Clots Brown 10 Bloecky 2x3 1
Plagio- White 35 Lath to 1.0 0.hx2
clase inter-

stitial
Pyroxene Brown 35-L0 Blocky 0.7

to

inter-

stitial
Ilmenite Black 15-20 Blocky 0.7 0.3x1

to lath~

like

NOTES:

1. Honey brown (dark) pyroxene with ilmenite inclusions.

THIN SECTION DESCRIPTION BY: Wilshire DATE: 1/20/73

SECTION: 70149,1

SUMMARY: Coarse-grained poikilitic basalt rich in ilmenite,

TEXTURE: Poikilitic ftexture with large plagioclase plates enclosing
pyroxene and opague minerals. Two large clots of intergrown
pyroxene~llmenite. Prismatic clinopyroxenes have normal zoning;
other forms show complex, ilrregular zoning. Opadues are inhomo-
geneously distributed. Olivine occurs in clusters of tiny anhedral
grains in clinopyroxene,



126 70149 (Continued)

g
PHASE éog_gcﬂ SHAPE SIZE (mm) COMMENTS
Plag 27 Irreg plates  0.15 - 6
Pyrox ho Anhedral- 0.1 - 2.7 All clinopyroxene
euhedral -
Opagque 23 Equant <0.1 - 1.1
Cristobalite 1 Inter- 0.2 - 0.5
stitial
Oliv Tr Anhedral <0.1l - 0.15
Mesos Ty

ADDITIONAL COMMEWTS: Narrow crush zone 2.5 mm long, <C.1lmm thick. Mode
on basis of TOO pt. counts. Minute cavities in glassy mesostasis.

Section 70149,1 S-73-19855
Width of field 3,16 mm, plane light



70149 (Continued)

127
QPAQUES DESCRIPTION BY: Brett DATE: 2/8/73
SECTION: 701491
% or STZE
PHASE SECTION SHAPE {mm) COMMENTS
I1lm 20 Rnd , Ilmenite is Mg-rich with relatively
equant To 1 abundant rutile and spinel lamellae
Rut <0.2 Lamel, and inclusions. Some Cr-spinel grains
irreg To 0.2 by themselves are associated with
Spin 0.2 Lamel, ilmenite. Troilite contalns typical
irreg To 0.2 metal blebs.
Fe-Ni {0.2 Rnd To 0.075
Troil <0.2 End To 0.075
TOL55
ROCK TYPE: Basazalt WEIGHT: 0.77 g
COLOR: Medium gray (N5) DIMENSIONS: 1 x 0.8 x 0.8 cm
SHAPE:; Subangular block
COHERENCE: Intergranular - Tough
Fracturing - Kil
BINOCULAR DESCRIPTION BY: Agrell and Agrell DATE: 3/29/73
FABRIC: Equigranular
VARTARILITY: Homogencous
SURFACE: T fresh; S fresh; B fresh; N fresh (possibly part external
surface)
ZAP PITS: None
CAVITIES: 1% miarolitic (0.5 mm diameter) with pyrox, plag, and ilm
in linings.
SPECIAL FEATURES: Slight heterogeneity on scale of samples as the
largest blocky crystal of pyroxene are separated by 0.3 - 0.5 mm,
% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE DCM., RANGE NOTES
Plag C'less ho Lathy & 1 0.5 - 2
interst
Pyrox Deep hg Blocky & 1 0.5 - 2.5 1
brown to interst
clnnamon
Tim Black 10 Tab 0.5 0.3 - 1.5
Oliv Yellow 1 Equant 0.5
gray

NCTES:
1. Blocky pyroxenes are deep brown; those interstitial to feldspar

are cinnamon colored.
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Sample 70157 70156 70155 N,
$-73-17973
70156
ROCKX TYPE: Basalt WEIGHT: 0.63 g
COLOR: Medium gray (NS) DIMENSIONS: 1 x 0.7 x 0.5 cn

SHAPE: Subangular, blocky
COHERENCE: Intergranular - Cocherent
Fracturing — None

BINOCULAR DESCRIPTION BY: Agrell DATE: 3/29/73

FABRIC: Equigranular

VARTABILITY: Homogeneous

SURFACE: &S is exposed surface (with no zaps); all others are fresh
ZAP PITS: HNone

CAVITIES: HNene

SPECIAL FEATURES: Components as in 701553 no olivine seen.

70157

ROCK TYPE: Basalt WEIGHT: 0.57 g
COLOR: As in 70155 (N3) DIMENSIONS: 1,2x0.8xC.5 em
SHAPE: Subangular, platy
COHERENCE: Intergranular - Coherent
Practuring - One or two non-penetrative

BINOCULAR DESCRIPTION BY: Agrell and Agrell DATE: 3/29/73

VARIABILITY: Homcgeneous

SURFACE: No exterior surface obvious; all surfaces fresh
ZAP PITS: None

CAVITIES: One small miarclitic cavity

SPECTIAL FEATURES: Mode is identical to TOL55.
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70165

ROCK TYPE: Basalt WEIGHT: 2.143 g
COLOR: Brownish gray (5YR 4/1 to S5YR 6/1) DIMENSTIONS: 1.7 x 1.5 x 0.8 cm
SHAPE: Angular
COHERENCE: Intergranular - Coherent
Fracturing — Minor, non-penetrative

BINOCULAR DESCRIPTION BY: Marwvin DATE: 2/16/73

FABRIC: Medium, ccarse-grained, glomeroporphyritic
VARTABILITY: IHomogeneous

SURFACE: Granular; one area dust-covered

ZAP PITS: None observed

CAVITIES: <10%; small, irregular

SPECTAL FEATURES: No clivine observed

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE DOM. RANGE NOTES
Plag Vitreocus 35 Anhed 1 1
white to
gray
Pyrox Cinnamon L5 Anhed 1
Iim Black 20 Anhed 0.5 0.2 - 1.0

NOTE:
1. Texture is granular with scme clots of pyrox and ilmenite up to
3m in size.

Sample 70165 $-73-18159
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70175

ROCK TYPE: Glass-rich microbreccisa WEIGHT: 339.6 g
COLOR: 3Brownish black (5YR 2/1) DIMENSIONS: @ x 6 x
SHAPE: Pyramidal block

COHERENCE: Intergranular - Just coherent

Fracturing - Many non-penetrative; few penetrative

BINOCULAR DESCRIPTION BY: Agrell DATE: L/2/73

FABRIC: Microbreccia
VARTABILITY: Homogeneous
SURFACE: T is nhackly, with many small sealsd fractures. U igs cut

by many open Ifractures perpendicular to B, occasional coating
with Tilms of mammillated glass. W is very uneven surface con-
trelled by fractures. S is broken by many small fractures, an
area about 2x3 cm is a distinetly more feldspathic microbreccia,
E is an apex and shows intersecting fractures. T is broken by
many fracturesy 1 cm glass splash c¢n W.

ZAP PITS: Many on B (1 - 2 mm diameter with dark glass lining),

W (towards B), 8; few on N, T; none on E (except on portions
that are passing into 8 and N).

CAVITTES: <5%; see Lithic Clast,
SPECIAL FEATURES: Many beams of orange colored glass. Beautiful

% COF SIZE (mm)

CCMPONENT COLCR ROCK SHAPE DOM, RANGE
Matrix Browny 5 <0.01 - 0.5

black
Mineral Variable 5 Ang 0.2 0.9 - 1.0
clasts
Glass Orange 15 Spheres 0.1 0.02 -1
clasts brown to or

black fragments
Lithic Speckled 5 Irreg 20x20
clasts gray
NOTES:
1. Domirantly glass, both black and orange brown colors can be seen

glass splash on W face, rim features droplets, rays, etc.

& com

NOTES

1

2

and minute feldspar chips. This may be traversed by curving orange

brown glass seams 0.1 mm thick and up to 1 cm or more in length.
Angular wanite plagioclacge fragments dominant; subordinate dark
ferro-magnesian (pyroxene?).

Glass occurs in small dots, spheres anc angular fragment: black
on exterior surfaces. Glass seams occur on broken surfaces and
are orange brown in color. The unbroken surface of these seams
is black. It is difficult to decide whether these are glass
splashes or velining glass.
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., The clast is a fine-grained microvreccia slightly paler in color
than the host rock. About 80% matrix, 20% clasts of chalky and
sugary feldspar with sporadic dark pyroxene., The matrix contains
srall flattened cavities <0.1 mm ir length, whose alignment gives
a weak foliation to the sample,

Sample 70175 S-73-15348
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10185
ROCK TYPE: Mare basalt WEIGHT: L66.6 g
COLOR: Medium gray (N9) DIMENSTONS: 9 x 7.5 x 5.
SIAPE: Trregular 3.2 x2.3x
COHERENCE: Intergranular - Tough
Fracturing ~ Tew, wostly pernetrative
RINOCULAR DESCRIPTION  BY: Simonds/Marvin DATE: 1/23/73

FABRIC: Isotropic, diabasic

VARTABILITY: Mineralogy remains constant, but grain size and number
of cavities vary.

SURFACE: Soil line along E, 8, and W; T, N, 8, E, and W are rounded;
B is subangular.

ZAP PITS: Many on T, N, 5, E and W; few on B. On the smaller piece:
few on T, none on B.

SPECTAL FEATURES: Plag lath average 1 mm on T, 0.7 mm on W, and 0.6
mm on B. On the smaller piece of rock, the grain size is coarser
than on the larger piece; the plag laths reach 2.5 mm in length.
The smaller piece (70185,1) broke from the B face of the larger
piece before unpacking in the IRL,

% OF SIZE (mm)
QQN_EE Q._NEN_?_ COLOR ROCK SHAPH DoM, RANGE _IET_QI‘E
Plag White 50 Iaths & See "Special Features'
plates
Pyrox Cinnamon 30 Anhed 0.5
patches
Ilm Black 20 Plates & 0.5 1
late inter-
stitial
grains
Troil Brassy Tr Fuhed 2
Oliv Green Tr Equant 0.3 3

NOTES:

1. Mzain mass
2. Two grains
3. One grain

>
1.

m

cm
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Sample 70185 $-73-15872
TO215
ROCK TYPE: Fine-grained bassglt WEIGHT: 8110 g
COLOR: Medium dark gray with faint DIMENSIONS: 23x13x]10.5 cm

brownish tint (Wh)
SHAPE: Blocky, subangular; one flat surface
COHERENCE: Intergranular - Tough
Fracturing - Several penetrative

BINOCULAR DESCRIPTION BY: Wilshire/Ridley DATE: 1/22/73

FABRIC: Intersertal-intergranular

VARTABILTTY: Possibly in grain size from aphanitic to very fine-grained

SURFACE:: T has thin 5x3 mm crusts with slickensides, whole surface of
B lighter colored than body of rock due to zaps. AlLL surfaces finely
hackly.

ZAP PITS: Many on all faces except a patch on N (see photo) which has
few.

CAVITIES: Trace of 0.5 - 3 mm diameter wvugs with projecting pyroxene
and ilmenite prisms and plates.
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% OF SIZE (mm)
COMPONENT COLOR ROCK SEAPE DOM, RANGE ROTES
Olivine Yellow <1 Eduant 1 1-2 1
green subhedral
Plagioclase Light Laths 0.2-1 2
gray
Pyroxene RBrown Eguant pal
Opaque Black 2
Metal Silver Tr 3

NOTES ¢

1. Phenocrysts. Possible also in groundmass.

2. CGrain size and componewnts too fine to estimate. Portions
estimated on small zap spalls are 30% plagioclase, 40 - 45%
pyroxene, 25% ilmenite(?), we do not feel these percentages
are regliable however.

3. OnT

Sample 70215 5~73-15708
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THIN SECTLON DESCRIPTION BY: Wilshire DATE: 2/23/73
SECTION: 7T0215,7
SUMMARY: Fine-grained, subvariolitic basalt with microphenoerysts of

ilmenite, clivine, and clinopyroxene.

GROUNDMASS, 48% CF ROCK

% OF STZE
PHASE GROUNDMASS SHAPE (rm ) COMMENTS
T1m(?)
Pyrox 100
Plag
PHENOCRYSTS, 52% OF ROCK
% OF STZE
PHASE  PHENOCRYSTS  SHAPE (mm } COMMENTS
Tim{?) L8 Priam To 1
0liv 13 Stubby, Te 0.2
prisms
Pyrox 38 Stubby, To 0.5
pPrisms
TEXTURE: Microporphyritic with opague prisms and small olivine and

pyroxene prisms in a subvariolitic groundmass with locally developed
sheafs of plagioclase laths.

ADDITIONAL CCMMENTS: Olivine commonly mantled by pyroxene.
based on 500 point counts.

Percentages

OPAQUES DESCRIPTION BY: Brett DATE: 2/8/73
SECTION: 70215.,7
9, OF SIZE
PHASE SECTTION SHAPE (mm ) COMMENTS
Ilm 20 Laths, Most ilmenite is Mg-rich, some show
blocky abundant rutile lamellae and segre-
crystals To 1 gations, but most is poor in this
Fe-Ni 0.2 Blebs To 0.05 compared to other sub-floor rocks.
Troil 0.2 Blebs To 0.05 Tlmenite lameliase occur in ulvospinel;
Rut 0.2 Laths, ilmenite occurs also as rims on ulve-
irreg To 0.15 spinel. Troilite and metal in charac-
Ulvo Tr Anhed To C.2 teristic occurrence.
Cr-5p Tr Anhed To 0.05
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70275 (Continued)

Section 70215,7 S-73-19859
Width of field 3,16 mm, plane light

70255
ROCK TYPE: DRasalt WoIGHT: 277.2 g
COLOR: Medium dark gray (N4) DIMENSTONS: Two mated pieces:
SHAPE: Blocky, subangular 5.5 x 3.5x 3 cm
COHERENCE: Intergranular - Tough 7.5 x 5.5 x k.5 enm
Iracturing - One penetrative
BINOCULAR DESCRIPTION BY: Stuart-Alexander DATE: 2/1/73

FABRIC: Intergranular, possible vitrophyric.

VARTABILITY: Homogeneous

SURFACE: Finely hackly

ZAP PITS: Few on B and E; many on T, 8, W, and N.

CAVITIES: 1-2%, up to 9 mm, vugs. Lined by irregular mattes of
ilmenite needles (to 1 mm), plagioclase (scarce), pale yellowish
mineral, and brown pyroxene.



COMPONENT

Pyrox
Plag
Opaque
Possible

glass

Qlivine

NOTES

70255 (Continued)

% OF
COLOR ROCK SHAPE

137

SIZE (mm)
DCM. RANGE NOTES

Reddish

brown

White- Some
coloriess laths
Black

Dark

gray to

black

Yellow- Tr Anhed
ish

green

1. Too fine-grained to get proportions,
2. Too fine-gralnsd to get proportions.

0.1 1
0.1 <0.1 - 1

0.1 1

0.5

Coarser grained near vugs.
Vitreous luster.

Sample 70255 S-73-16044
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To27

ROCK TYPrx: DBasalt WEIGHT: 171.4 g

L
COLOR: Between medium gray (I3) DIMENSTONS: 6.5 x 5.0 x 3.5 cm

and light brownish gray (S5YR 6/1)
SHAPE: Blecky, subrounded
COHERENCE: Intergranular - Tough
Fracturing ~ One, penetrative

BINOCULAR DESCRIPTICN BY: Stuart-Alexander DATE :

FABRIC: Intergranular to plumose; clivine microphenocrysts and
glomeroporphyritic clots.

VARTABITITY: Texture variable.

SURFACE: All surfaces weathered and finely lumpy.

7ZAP PITS: All faces have many.

CAVITIES: 2-3%, vugs up to 2-3 mm, most <1 mm.

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPY DOM, RANGE NOTES
Pyrox(?) Yellow- 50 Anhed 0.2 <0.1 - 5
ish
brown
Plag White, 30 Thin .4 <0.1 - 3
minor laths,
colorless some
anhed
T1m(?) Black 15 -~ 20 Anhed 0.2 <0.1 - L
to
blades
Maf sil Yellow- 3 Anhed Q.7 2 1
ish to
green subhed

NOTES :
1. Probably olivine; concentrated in clots,

Sample 70275 $-73-16208

2/2/73
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Sample 70275 $-73-16210
70295
ROCK TYPE: Breccia WEIGHT: 361.2 g
COLOR: Medium gray (NS to S5YR L/1) DIMENSIONS: 12 x 6 x 4.8 cm

SHAPE:  Wedge shaped, subrounded
COHERENCE: Intergranular - Moderately coherent
Fracturing - Few, non-penetrative

BINOCULAR DESCRIPTION BY: Stuart-Alexander and Sinmoncs DATE: 2/1L4/73

FABRIC: Clastic

VARTABILITY: Homogeneous

SURFACE: B is mostly glass coated and partly fresh:; slickenside smooth
Tace near E end; N, S, E, and W are rounded.

ZAP PITS: Many on N, T; few on W, S; none on B.

CAVITIES: DNone are visible, but low density indicates abundant fine pores.

SPECIAL FEATURES: B face is coated with vitreous glass up to 1 mm thick
which wraps over to the edge of S face.
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% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE DOM. RANGE NOTES
Matrix Med 90 <<0.1 1
gray
(NS5)
Lithic T Mottled 5 Ang 1 <0.1 - 5 2
white to
& brown rnd
Lithie II <1 Rnd to 1 <0.1 - 3 3
subang
Lithic TTT Orange Tr Up to 2 4
Lithie IV Unigque 1bx12 5
Lithic V <1 0.1 -3 6
Plag White 2 Ang 0.5 <0.1 - 0.2 7
Mafic Yellow <1 Rnd 0.5 <1 /8
green
Mafic Bottle Tr Rnd <1 9
green
Mafic Brown <1 <0.5 10
NOTES :
1. A1l mineral debris of types listed below matrix in the Table:; has a

b,

N

O NO Ce

clastic siity texture mostly homogeneous with darker patches, with
a few cavities.

Basaltic textures with grains up to 1 mm. Many appear crushed or
shocked.

Mottled on sub 0.1 mm scale. Mottles of white to dark gray. Ratio
of light to dark varies. Mottling is mixed with patches of white.
Very Tine-grained.

Large unique clast on N made up of mixture of fine-grained dark
gray vitreous to aphanitic material and white porcelain-like
material.

Plag and yesllow green mafic apparently pulverized. The largest
mineral grains are 0.3 mn.

(lear crystals to maskelynite(?).

Milky to sugary (shocked(?)).

Clear on inside, milky on outside.

Resinous luster with a variety of shades.
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Sample 70295 5-73-17194
70315
ROCK TYPE: Basalt WEIGHT: 148.6 g
COLOR: White, black, and brown, DIMENSIONS: 5x4.5xk.5 cm

average color SYR 4/1
SHAPE: Subrounded, irregularly surfacad cube
COHERENCE: Intergranular - Weakly coherent
Fracturing - One penetrative

BINOCULAR TESCRIPIICH BY: Stuart-Alexander and Ridley DATE: 1/18/73

FABRIC: Primarily intergranular

VARTABILITY: Vugs inhomogeneously distributed

SURFACE: All egqually weathered, no obvious soil line

ZAP PITS: Few on all except none on N. However, density may be
low duve to friable nature of rock surface

CAVITTES: Vugs, 5-10%, a few vegicles, maximum size 1 cm. Where vugs
are almost filled, there is a high proportion of ilmenite and pyrozene
evhedral crystals; where only lined, there is a normal rock distributicn
of minerals.

SPECTAL FEATURES: Tocal glomeroporphyritic clots of pyroxene and ilmenite,
largest is 3 mm.
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% oF SIZE {(mm)
COMPONENT COLOR ROCK SHAPE DoM., RANGE NOTES
Plag White 35 Equant 0.7 0.2 - 10 1
to trans- and
lucent laths
Pyrox Resinous 50 Anhed 0.5 0.1 - 1.0 a
brown to
to lemon euhed
yellow
Tlm{7) Black 15 Anhed 0.5 0.1 - 3
to
prismatic
01iv(?) Pale Tr 0.1
yellowish
green
NOTES :

1. largest grain, located on W face, is an oilkocryst, but laths
predominate and largest is 3 mm - locsl plumose texture. A small
vercentage of these show conchoidal fracburing, and thus msy be a
silica mineral.

2. A few percent of grains appear zoned with darker brown interiors,
lighter exteriors.

Sample 70315 S-73~1545]
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11035

ROCK TYPE: Basalt WEICHT: 14L.8 ¢
COLOR: Medium dark gray (N4) DIMENSICNS: 8x5x2.5 cm
SHAPE: One-half of a hemisphere
CCOHERENCE: Intergranular - Coherent
Fracturing - Non -penetrative

BINOCULAR DESCRIPTION  BY: Williams/Marvin DATE: 1/22/73

FABRIC: Medium grained porphyritic

VARIABILITY: Homogeneous

SURFACE: B and 8 are fresh; T, N, E and W are rounded and dusty.

ZAP PITS: Very sparse pits on T and N and E and W,

CAVITIES: L4O% are subround to irregular vugs; conc entrated on T
and 8 faces. Their size ranges from 0.2 mm up to 1 cm but averages
3 mm. Lined with euhedral crystals that are larger than groundmass.

SPECIAL FEATURES: Crystals in vugs are ilmenite (predominante), pyroxene
clnnamen and plagioclase. Vugs coarser toward SW corner. Sparse
yellow crystals {(oliv or pyrox) are also present in vugs. Pyro-

ferroite(?) present in some wvugs.

% OF SIZE (mm)
COMEQNENTl COL.OR ROCK SHAPE  DOM, RANGE NOTES
Plag White 35 Anhed 0.7 0.2 -2 2
Pyrox Brownish 40 Anhed 0.7 0.2 -1
Ilm Black 20 Anhed C.7 0.1 -1 3
specular

Oliv Dull <l Anhed - 0.2
or yellow euhed
pYTox
NOTES ¢
1. Components exclude materials in vugs.
2. In some areas up to 4-5 mm.
3. PBecome blades and laths in vugs.

71036
ROCK TYPE: Rasalt WBIGHT: 118.% g
COLOR: Medium dark gray (14 ) DIMENSIONS: 8.5x3x4 cm
SHAPE: Half of a hemisphere
COHERENCE: Intergranular - Coherent
BINOCULAR DESCRIPTION — BY: Williams /Marvin DATRE: 1/22/73

FABRTC: Medium grained porphyritic

VARTARTIITY: Homogeneous

SURFACE: 8, T, and E are fresh fractures, W is partly exposed surface
and partly chipped; B is exposed,
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AP PITS:
CAVITIES:

SPECTAT, TEATURES:

71036 (Continued)

Few on s8ll surfaces

30% vugs with a marked concentration on B. They are irregular
0.5 -~ 5 mm long and average 2 mm. They contain euhedral crystals of
ilmenite pyroxene, plagioclase, and rare clivine up to 1 mm long.

Sample 71036 was probably located on the same boulder

near 71035, which has the same components. None of the fresh surfaces
of 71035 and 71036 fit togsther, but B of 71035 and T of 71036 are

about the same dimensions.

The nature of the vugs on these two

surfaces are distinetly different (compare photos).

COMPONEINT

Plag

Pyrox
Llm

01l or pyx

NOTES:
1. Occurs

% OF SIZE (mm)
COLOR ROCK SHAPE DOM, RANGE NOTES
White 35 Anked to 0.7 0.2 - 1
lath 5
shaped
Brown Ls Anhed 0.7 0.2 -
1
Rlack- 20 Anhed 0.7 0.1 -
i
Yellow- <1 Anhed- @.2
greel euhed

in some areas as ophitic 4-5 mm laths.



71035-71036 (Continued)

Sample 71035 S-73-15672

Sample 71036

$-73-15675

145
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ROCK TYPE: Rasalt WEIGHT: 14.39 g
COLOR: Medium dark gray (Nk) DIMENSIONS: 2.5x2x2 cm
SHAPE: Irregular, triangular pyramid
COHERENCE: Intergranulasr - Coherent
Fracturing - Few, non-penetrative

BINOCULAR DESCRIPTION BY: Williams/Marvin DATE: 1/22/73

FABRIC: Medium grained porphyritic

VARTABILITY: Homogeneous

SURFACE: Fairly dusty, but the greater proportion of all surfaces
appear to have been exposed on the lunar surface

ZAP PTTS: A few on all surfaces except in small chipped areas

CAVITIES: 30%; size range (see T1036); large vugs concentrated in one zone

SPECTAT, FEATURES: Components are like those in 71035 and 71036, except
that there may be more yellow mineral in this rock.

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPL DM, RANGE NOTES
Plag White 35 Anhed 0.7 0.2 - 5
to lath-
like
Pyrox Brown 45 Anhed 0.7 0.2 - 1
Tim Black 20 Anhed 0.7 0.1 - 1 1
to lath
0l or pyx Yellow <1l Euhed to 0.2
green anhed

NCOTES :
1. Taths in wvugs

Sample 71037 Sy  S-73-15689



2.5x2x1..5 cm

1/23/73

[OTES

1

71045
ROCK TYPE: Basalt WEIGHT: 11.92 g
COLOR: Medium dark gray with brownish DIMENSIONS:
tint (L)
SHAPE: Blocky, subangular
COHEREENCE: Intergranular - Tough
Fracturing -~ None
BINOCULAR DESCRIPTION BY: Wilshire DATE ;
FABRIC: DPoikilitie
VARTABILITY: Irregular vug distribubticn
SURFACE: All finely hackly
ZAP PITS: DNoue seen
CAVITIES: 5% vugs, 2 - 7 mm in diameter, scarce projecting
ilmenite, pyroxene, and possibly a silica mineral.
% OF SIZE (mm)
COMPONENT COLCR ROCK SHAPE DOM, RANGE
Plagioclase Iight 30 - Small 0.5 -
gray 35 rectan- 3xT
gulaxr
sections
of
plates
Clots Brown 5 = Blocky, 1x2 -
10 regular 2x%3
Pyroxene Brown Lo - Stubby . 0.5 0.2 -
prisms 1
Opadgue Black 15 - Equant 0.5 0.1 -
20 to 1
platy
Olivine Yellow <1 Eguant, 0.3 0.2 -
green anhedral 0.5
Silies White 1 Inter-
stitial
WOTES:

1. Large plates Lo at least 3 x T mm, polkilitically enclose pyroxene

and

Subhedral inbergrowths of ilmenite and pyroxene.

In 1

opague minerals.

ocally occurring cluster.

4. Cavity lining.

147
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71045 (Continued)

Sample 71045 S-73-17064
71046
ROCK TYPE: ©Basalt WEIGHT: 3.037 g
COLCR: Medium dark gray with brownish DIMENSIONS:
tint (1)
SHAPE: Suvangular, slabby
COHERENCE: Intergranular - Tough

2x1.5%0.5 cm

Iracturing - Some irregular, penetrative
BINOCULAR DESCRIPTION  BY: Wilshire DATE: 1/23/73
FARRIC: FEquigranular
SURFACE: Hackly
Z2AP PITS: IFew to many, all faces
CAVITIES: 2 - 3% vugs, 2 - 1 mm in diameter
% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE DOoM, RANGE NOTES
Olivine Yellow <l Equant, 1 0.5 - 1
green antedral 2
Plagiloclase Lignt 35 Platy- 1 0.5 - 2
aray lath %P
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Pyroxene Brown Ls - Sguant 0.5 0.2 -
50 1
Opague Black 10 - Eguant 0.3 0.1 -
15 0.5
Silica (7) Very Ty 3
1ight
gray
Clots Brown <5 1x2 I
NOTES:

L. Clusters; have small black inclusions.
2. Lerger grains are intergrown with pyroxene.
3. Caviny filling.

4. Bearce regular-shaped intergrowths of pyrcxene and ilmenite.

Sample 71046 S$-73-17070
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T10LT

ROCK TYPE: Rasalt WEIGHT: 2.780 g
COLOR: TLight brownish gray (5IR 6/1) DIMENSTIONS: 1.75x1x0.75 cm
SHAPE: Blocky, subangular
COHERENCE: Intergranular - Tough
Fracturing - Tew penetrative

BINOCULAR DESCRIPTION BY: Wilshire DATE: 1/23/73

FABRIC: Equigranuiar, poikilitic
SURFACE:; Hackly

ZAP PITS: lone

CAVITTES: lone

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE DOM. RANGE NOTES
Clots Brown 15 Blocky 2x3 1x2 1
prismatic to
2x3

Pyroxene Light 35 Pris- 0.7 0.5x1 2

to matlc

dark

brown
Plagioclase Light 35 Irre- L To 3

gray platy 2x3
Opaque Black 15 Platy 1 0.5%2 L
Yellow- Tr Equant 0.5 5
green
NOTES :

1. Intergrowths of brown pyroxene - ilmenite.

Irregularly zoned, darker brown toward rims.

Iarger plates poilkilitically enclose pyroxene, opaques.
Well developed plates.

o W o

Posgible core zones of pyroxene or olivine.
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Sample 71047 $-73-17071
TLOLE
ROCK TYPE: TFine-grained basalt (%) WRIGHT: 2.457 g
COLOR: Medium dark gray (N4) DIMENSIONS: 1.25x1x0.5 cm

SHAPE: Blocky, angular
COHERENCE: Imtergranular - Tough
Fracturing -~ None

BINOCULAR DESCRIPTION BY: Wilshire DATE: 1/23/73

FABRIC: Equigranular
SURFACE: Very finely hackly
ZAP PITS: DNone
CAVITIES: 1 - 2%, 1 - 2 mm in diameter, lined by ilmenite prisms or plates
SPECIAL FEATURES: Texture very uncertain, igneous name given because
the minerals are like those of coarser basalts. Probably the same
rock type as '70215.

% OF SIZE (1)

COMPONENT COLOR ROCK SHAPL DOoM., RANGE NOTES
Olivine Yellow <1 Fquant 0.5 0.3 - 1

green 0.75
Brown Deep 2
pyroxens reddish

brown
Cpaque Zlack 2
Plagiocclase 2

(7)

(lass Dark Tr {?) Bead 0.5 3
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NOTES:
1. Micropheacurysts.
2. Too fine-grained to estimate proportions.

3. Scarce glass Dbeads in or on rock. Possible groundmass glass.

10 mm
Sample 71048 $-73-17069
71049
ROCK TYPE: DBasalt WEIGHT: 1.860 g
COLOR: Medium dark gray with browvmish DIMENSTONS: IxIxl cnm
tint (W)
SHAPE: Blocky, angular
COHERENCE: Intergranular - Tough
Fracturing - Few, irregular penetrative
BINOCULAR DESCRIPTION  BY: Wilshire DATE: 1/23/73

FABRTIC: FEguigranular

SURFACE: Hackly

7AP PITS: None seen

CAVITIES: 1-2% of irregular vugs with diameter up to 0.5 mm

SPECTAT, FEATURES: ©Possible scarce 1 mm clots of pyroxene and illmenite,



71049 (Continued)

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE DOM, RANGE
Pyroxene Brown 50 Equant 0.3 <0.1 -
0.5
Olivine Yellow <1 Equant To 0.5
green
Plagioclase Light 30 Taths - 0.5 0.2 -
gray irreg 1
Opaques Black 15 - Fguant 0.4 0.1 -
20 0.5

10 min

Sample 71049 S-73-17067
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ROCK TYPE: Basalt WEIGHT: 669.6 g

COLOR} Light brownish gray (W4-IR5 ¥/R DIMENSIONS: 19.5 x 9.5 x 2.5 cn
L/1)

SHAPE: Angular broken rock, unatural surface rounded

COHERENCE: Tough and nc fractures

BINOCULAR DESCRIPTION BY: Wilshire and Meyer DATE: 1/16/73

FABRIC: Intergranular

VARIABITITY: Homogeheous mineralogy, heterogeneous wvug distribution

SURFACE: Finely hackly on both sides. B-S has thin dark gray film
and is rounded.

ZAP PITS: B is rounded bubt has few zap pits. 8 - few to many.

CAVITIES: Vugs 20-25% (<1-12 mm), 1% smooth-walled vesicles (1 mm),
vugs lined with euhedral crystals of ilmenite, pyroxene, plagio-
clase and yellow-green mineral.

SPECTAT, FEATURES: Vugs do not appear to be layered in distribution.
Pyroxene projecting into cavities are thin and needlelike. Yellow-
green mineral may be either olivine or pyroxferroite.

% OF SIZ8 (mm)

COMPONENT COLOR ROCK SHAPE DoM., RANGE NOTES
Plag Trans- 30 Platy 2 0.1x1 1
lucent to to

gray laths 0.5xk
Pyrox Light 50 - Equant 0.5 0.75
to dark 55 To
root- 0.1
beer
brown
011v( ?) <1 Equant 0.75 0.5 - 1
Mafic sil Trans- 1 Prismatic 1.0 0.5 - 2 2
parent
to
yellowish
green
Opague Shiny 15 - 20 Platy 0.5 0.5 - 1
black to
equant
810o(7) White <1 <0.1 3

NOTES:

1. Polysynthetic twinning.

2. On cavity walls.

3., Thin crusts on walls of smooth cavities.
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Sample 71055 5-73-15317
71065
ROCK TYPL: Basalt WEIGHT: 28.83 g
COLOR: Gray to brownish gray (N4 to DIMENSTONS: 4.5 x 2.5 x 2.5 em

5YR 4/1)
SHAPE : Rectangular bleck, angular
COAERENCE: Intergranular - Tough
Fracturing - One penetrative Ifracture, nesar edge
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BINOCULAR DESCRIPTION BY: Marvin DATE: 1/23/73

FABRIC: Fine-grained, edquigranular

VARTABILITY: Homogeneous

SURFACE: Despite two dustings all surfaces are coated with fine-
grained dust and soil, except for cne small chipped ares next
to the vug

ZAP PITS: Tone

CAVITIES: Only one conspicuous vug which 1Li irrvegular, 2 mm across,
and lined with euhedral ilmenite and pyroxene crystals up to 1 mm
long.

SPECIAL FEATURES:

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE DOM. RANGE NOTES
Pyx Brovwn 45-50 Anhed 0.05 -
0.1
Plag Grayish  35-4 Anhed 0.05 -
J.L
fha Black 15 Anhed DL -
0.1
Oliv Yellow . Anhed 0,05 -
0.1

Sample 71065 S~73-16632
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71066

ROCK TYPE: Basalt WEIGHT: 19.96 g
COLOR: Medium dark gray (NL) DIMENSIONS: 3.5 x 1.5 x 2.2 cm
SHAPF: Very angular, wedge-shaped
CCHEEENCE: Intergranular - Tough
Fracturing - None penetrative

BINOCULAR DESCRIPTION BY: Marvin DATE: 1/23/73

FABRIC: Very fine-grained {0.05 mm) microporphyritic; some plagioclase
needles, 0.7 mm long, as seen by reflections from cleavage planes.

VARTABILITY: Very fine

ZAP PITS: None

CAVITIES: There is a line of small (0.1 mn) vugs on one side, and a
2 mn vug on cther side lined with a felty intergrowth of ilmenite
needles which parallel the cavity walls.

SPECTAL FFATURES: The rock is too dense and fine-grained to judge the
mode, but the minerals recognirzed are pyroxene, plagioclase, ilmen-
ite and olivine which is only present as a trace. There is a trace
of a glassy coat in isolated spots on the rock.

Sample 71066 5-73-17066
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ROCK TYPE: Basalt WEIGHT: 4.245 g
COLCR: Medium dark gray (N&) with DIMENSIONS: 2 x 1.7 x L cm
brown tint
SHAPE: Subrounded
CCOHERENCE: Intergranular - Friable
Iracturing - Minor, penetrative

BINCCULAR DESCRIPTION  BY: Marvin DATE: 1/23/73

FABRIC: Medium-grained microdisbasic

VARTABITITY: Homogeneous

SURPFACE: Thin coat of dust on most surfaces

7AP PITS: TNons

CAVITIES: Abundant small irregular vugs (0.5 mm) lined with
eunedral needles and plates of groundmass minerals.

% OF SIZE (mm)

COMPONENL ~ COLOR  ROCK  SHAPE  DOM,. RANGE  NOTES

Plag White Lo 0.5 0.05 - 1
1

Pyx Cinnamon 50 0.5 0.07 - L
0.5

Iin Black 10 0.1 0.05 - 1
0.5

NOTE:

1. Groundmsss in general has grain size of about 0,1 mm.

10

Sample 71067 S-73-17079
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71068

ROCK TYPE: Basalt WEIGHT: L4.208 g
COLOR: Medium brownish gray (Nl to DIMENSIONS: 2 x 1 x 0.7 enm
SYR L/1)
SHAPK: Angular, blocky
CCHERENCE: Intergranular - Coherent
Fracturing - One small, penetrative

BINOCULAR DESCRIPTION  BY: Marvin DATE: 1/23/73

FABRIC: Medium grained, average 0.7 mm

VARIABILITY: Homogeneous

SURFACE: Coated with fine dust and solls; soms glass spherules
adhering; one side looks slickensided.

2AP PITS: DNome

CAVITIES: One end of rock is a cavity wall, broken, lined with
euhedral ilmenite needles and plates, and coated with dust.

% OF SIZE {mn)

COMPONENT COLCR ROCK SHAPE DOM., RANGE NOTES
Plag White 35-40 Anhed - 0.7 0.5 -

subhed 2.0
Pyx Pale 45 Anhed - 0.7 0.5 -

brown subhed 2.0

Ilm Black 15-20 Anhed - 0.3 =~

subhed. 1
Oliv <1 1

10 rm

Sample 71068 S-73-17081
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ROCK TYPE: Basalt WEIGHT: L.,058 g
COLOR: Medium dark gray (NL) DIMENSIONS: 2 x 1.7 x 1 ecm
SHAPE: Angular, blocky
COHERFNCE: TIntergranular - Tough
Fracturing - Minor penetrative con one end

BINOCULAR DESCRIIION — BY: Marvin DATE: 1/23/73

FABRIC: Fine-grained eguigranular

VARTABILITY: Homogeneous

SURFACE: Dust adhering to most surfaces

ZAP PTIS: MNone fresh; few spalls

CAVITIES: Three small vugs (0.1 mm), with contain minute euhedral
needles and plates of ilmenite.

SPECTAT, FEATURES: Avout 1% olivins is present. Rock is too fine-
grained to estimate a mode; rock resembles 71065 and TLO66.

10 mm

i - ; )
Sample 71069 S-73-17080
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1075

ROCK TYPE: Basalt WEIGHT: 1.563 g
COICR: Dark gray, faint brownish DIMENSIONS: 1.5 x 1 x 0.5 cm
tint (N3-I4 )
SHAPE: Slabby, angular
COHERENCE: Intergranular - Tough
Fracturing - Few, penetrative

BINOCULAR DESCRIPTION BY: Wilshire DATE: 1/23/73

FABRIC: Kguigranular

VARIABILITY: Irregular vug distribubtion

SURFACE: Finely hackly.

ZAP PITS: None

CAVITIES: 5-10%, 0.1-5 mm diameter vugs with projecting ilmenite
plates, pyroxene prisms, and a trace of yellow-green crystals;
some have a white crust and some of those have ilmenite plates
tangential to cavity walls.

% OF S17F (mm)
COMPONENT COLOR ROCK SHAPE DCM., RANGE NOTES
Olivine (?) Yellow 1 Equant 0.7 0.5 -1 1
green
Yellow Tr Euhedral 0.5 2
green
Silica (?2) White Tr 3
Plagioclase  Light Irreg- <0.5 0.2 - 4
gray lath 1.0
Pyroxene Brown Fquant <0.5 b
Opague Black Equant <0.5 0.1 - L
to 1
platy
NOTES:

1. Microphenocrysts commonly surrounded by pyroxene.
2 Cavity lining.

3. Thin crusts on cavities.

b

Too fine-grained to estimate proportions.
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Sample 71075 $-73-17068
71085
ROCK TYPE: Basalt WEICGHT: 3.402 g
COLOR: Medium dark gray (M) DIMENSTONS: 1.5 x 1.5 x 1 em
COHERENCE: Intergranular - Friable
Fracturing - One penetrative, vuggy feature
BINOCULAR DESCRIPITON BY: Marvin DATE: 1/23/73

FABRTC:; Medium-coarse grained with coarser crystals in fracture
plane

VARTABILITY: Inhomogeneous in grain size

SURFACE: Coated with dust after two dustings; soil grains and
spherules of black glass are consplicuous on surface

ZAP PITS: DNone

CAVITIES: Vuggy fracture

SPECTAT, FRATURES: Rock fragment is dominated by a vuggy '"vein' of
coarse crystals along a former fracture; grain size up to 2.5
mm. The minerals in the vuggy vein are; 20% euhedral plagioclase,
70% cinnamon pyroxene in large clusters and euhedral crystals, and
10% euhedral. Llmenite. The groundmass is obscured by dust, but

appears to be medium grained (1 mm).
L
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{ )
10 mn
Sample 71085 S-73-17076
71086
ROCK YPE: Basalt WEIGHT: 3.329 g
COLOR: Medium dark gray (N4) DIMENSICNS: 3 x 2 x 0.7 cm

SHAPE: Angular, irregular
CCHERENCE: Intergranular ~ Coherent

BINOCULAR DESCRIPTION  BY: Marvin DATE: 1/23/73

FABRIC: Groundmass is fine-grained (<0.1 mm) and equigranular

VARTABILITY: Homogeneous

ZAP PITS: None with glass linings; one or two possible rejict pits.

CAVITTES: 50%, on both main surfaces; lined with ilmenite needles,
most of which lie parallel to cavity walls.

SPECTAL FEATURES: Groundmass 1s too fine to estimate mode, but is
ilmenite-rich, about 20%. Olivine is sparse but present.

Sample 71086 5-73-17065
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ROCK TYPE: Basalt WEICGHT: 2.200 g
COLOR: Medium dark gray (N4), with DIMENSIONS: 1.5 x 1.5 x 1 cm
brownish tint
SHAPE: Angular, blocky
COHERENCE: Intergranular - Friable to coherent
Fracturing - Non-penetrative

BINOCULAR DESCRIPTION BY: Marvin DATE: 1/23/73

FABRIC: Fine-grained equigranular

VARIABILITY: Homogenecus

SURFACE: Thickly dust coated with two dustings

ZAP PTITS: lone

CAVITIES: Ome surface is prcbably a broken cavity; lined with
ilmenite crystals.,

SPECIAL FEATURES: Too dusty and fine-grained to estimate mode. BSee
description of T1086.

10 mm

Sample 71087 $~73-17078
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ROCK TYPE: DBasalt

COLOR: Medium dark gray (k)

SEAPE: Angular wedge shaped

COHERENCE: Intergranular - Tough
Fracturing ~ lone

BINOCULAR DESCRIPTION  BY: Marvin

PABRIC: Fine grained equigranular
VARTABILITY: Homogeneous

WEIGHT :

165

2.064 o

DIMENSIONS: 2 x 1 x 0.5 cm

DATE: 1/24/73

SURFACE: Thinly coated with dust and, on cne surface, small white patches
CAVITIES: Three small, 1 mm vugs on one surface; linad with ilmenite

needles lying parallel to walls.

SPECIAL, FEATURES: Grain size too small to estimate mode, but the rock
is ilmenite-rich, has l% or less olivine and is similar to 71055

and 71066.

Sample 71088

10 mm

S-73-17074
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ROCK TYPE: Basalt WEIGHT: 1.733 g

COLOR: Brownish-gray (N4 ) DIMENSIONS: 2 x 1 x 0.5 cm
SHAPE: Angular chip

COHERENCE: Intergranular - Friable

BINOCULAR DESCRIPTION BY: Marvin DATE: 1/23/73

FABRIC: Medium-coarse grained

VARTABILITY: Homogeneous

SURFACE: Dust adhering to one surface

ZAP PITS: MNone

CAVITIES: Vugs riddle one surface; nearly sbsent from other

SPECIAL FREATURES: For description of mode see 71096, which is the
same type of basalt.

10 mm

Sample 71089 $-73-17077
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71095

ROCK TYPE: BEasalt WEIGHT: 1.483 g
COLOR: Brownish gray DIMENSIONS: 1.5 x L x 1 em
SHAPE: Narrow wedge
COHERENCE: Intergranular - Friable
Fracturing - Non-penetrative

BINOCULAR DESCRIPTION  BY: Marvin DATE: 1/23/73

FABRIC:

VARTARTLITY: Medium grained homogeneous

SURFACE: Dust coated on three surfaces (after two dustings).
ZAP PITS: None

CAVITIES: DNone

SPECTAL FEATURES: This rock resembles the groundmass of 71096,

Sample 71095 $-73-17075
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ROCK TYPE: BRasalt WEIGHT: 1.368 g
COLOR: DBrownish gray DIMENSIONS: 1 x 1 x 1.7 cm
SHAPE: Angular, blocky
COHERENCE: Intergranular - IFriable
Fracturing - Penetrative

BINOCULAR DESCRIPTION  BY: Marvin DATE: 1/23/73

FABRIC: Medium to coarse grained

VARTABILITY: Homogeneous rock; variable in grain size

ZAP PITS: Tone

CAVITIES: »>50%; riddled with miarclitic cavities rich in euhedral
needles and plates of ilmenite, pyroxene, and plagioclase. One
large amost perfectly smooth-surfaced cavity in one face.

SPECTAL FEATUR®S: Groundmass difficult to tell from vugs.

% OF SIZE {mm)
COMPONENT COLOR ROCK SHAPE D0M., RANGE KCTES
Plag White Lo Iaths 0.7 0.5-1.5
Pyrox Cinnamon 45 Subhed 0.7 1
Tlm Black 15 Grains & 0.5 2

plates

Cliv Yellow <1l Subhed 0.2
Troil Brassy Tr

NOTES :
1. Clots up to 2 mm
2. HNeedles up to 2 mm

10 e

Sample 71096 $-73-17073
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TLO97

ROCK TYPE: Basalt WEIGHT: 1.355 g
COLOR: Medium dark gray (Nb) DIMENSIONS: 1.5 x 1 x 0.7 cm
SHAPE: Irregular, angular
COHERENCE: Intergranular - Friable
Fracturing ~ Some; penetrative

BINOCULAR DESCRIPTICN  BY: Marvin DATE: 1/23/73

FABRIC: Medium grained microporphyritic

ZAP PITS: None

CAVITIES: Several small vugs; one end of specimen is a large
rouaded cavity surface, lined with ilmenite needles and
coated with smooth colorless glasg, which forms a thin crust
over part of cavity.

% OF SIZE (mm)
COMPONIENT COLCR ROCK SHAPE DCM. RANGE NOTE
Plag White 35 Laths 0.1-1.0
Pyrox Cinnamon 50
ITlm Black 15 Grains & 0,1-1.0

needles

Oliv Yellow <5 Subhed 1
Troil Tr Buhed Up to 1

NOTE s
l. A few large grains and clusters of grains.

Sample 71097 §-73-17072
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71135
ROCK TYPE: Basalt WEIGHT: 36.85 g
COLOR: Gray (N4) 7 DIMENSIONS: 6 x 4.5 x 1.5 cm
SHAPE: Angular
COHERENCE: Intergranular - Tough
Fracturing ~ One on B
BINQCULAR DESCRIPTION BY: Ridley and Meyer DATE: 1/25/73

FABRIC: Intergranular
VARIABILITY: Homogeneous
SURFACE: B is freshly broken; T is dusty brown soil coat; W has a soil coat.
ZAP PITS: Mary (white spalls) on T; a few with dark glass lining.
CAVITIES: 1% vesicles (2 mm) and 5 - 10% vugs (max. 5 mm, average 2 mm).
Some vugs and vesicles are interconnected. Vesicles have smooth
glassy linings. Vugs contain dominant plagioclase clear and euhedral -
black euhedral crystals of ilmenite - rare pyroxene (reddish brown).
A few plagioclasesin vugs are columnar with stubby ends.

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAFE DOM. RANGE NOTES
Plag Trans, 35-h0 Lathy 0.3 0.2 =k
clear to
to blocky
grayish to
white subhed
Pyrox Med 35 Subhed 0.1 <0.1 - 2.3
reddish to
brown anhed
often
trans
Opaque Shiny, 20-25 Lathy .3 <0.1l -2
black to
irreg
Oliv Glassy, 5 Subhed 0.5 0.1 - 2 1
yvellow to
green irreg

NOTES:
1. Seems to occur in clusters. Microphenocrysts. Possibly some large
olivines were fractured during flow.
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Sample 71135 $-73-15686
71136
ROCK TYPE: Basalt WEIGHT: 25.39 ¢
COLOR: Cray (&) DIMENSIONS: L4 x 2 x 2 cm

SHAPF: Angular
COHERENCE: Intergranular - Tough
Fracturing - Penetrative

BINOCULAR DESCRIPTION BY: Meyer DATE: 2/6/73

VARTABILITY: Homogeneous

SURFACE: B is freshly broken; N, T, W, and T are dust covered,

7AP PITS: Photos show many on all surfaces except B.

CAVITIES: 20%, vugs filled and lined with crystals; 1% rounded
vesicles open into vugs; vugs are 20 - 1 mm.

SPECIAL FEATURES: Vugs are filled with delicate crystals of plagio-
clase, ilmenite, pyroxene, and olivine. ZPlagioclase in places makes
long columnar needles with their stubby ends in the vugs. Such plagio-
clases are 0.1 mm in cross section and up to 10 mm long. They are
transpsrent and probably vapor grown. Small percentage (<1%) of
blood red mineral (0.1 mm), probably spinel.

% OF SIZE (mm)
COMPONERT COLOR ROCK SHAPE DOM. RANGE NOTES
Plag Chalky 35 Lathy 0.2 0.1 -2
white to to
trans- tabular

lucent
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Llm Shiny 15 Tabular 0.2 0.1 -2 )
black

Pyrox Cinnamen %0 0.2 0.1 - 0.5
brown

Olivine Yellow 10 0.3 0.1 - 10 1.
green

NOT'E:

1. Occurs in clusters and as microphenoccrysts,

Sample 71136 S-73-16424
(AR5
ROCK TYPYE: Tasalt WELGHT: 26.15 g
COLOR: Dark gray (N3) DIMINSIONS: 5 x 2.5 x 2.5 cem
SHAPE: TITrregular
COHERENCIE: Intergranular - Moderately coherent
Fracturing - None
BINOCULAR DESCRIPTICH BY: Stuart-Alexander DATE: 1/24/73

FABRIC: Intergranular

VARTABILITY: ‘g to vesicle ratio variable.

SURFACE: T 1/3 of I and all of T and S show discoloration and rounding
of the edges of cavities; other surfaces are freshly broken.

7AP PITS: None on N or B; few on S, K, W and T,

CAVITIES: About 30% cavities of which about 53% are vugs and 45% are
vesicles. Vesicles are particularly sbundant on B and W. The
maximun sizes are 5 mm for vugs and 3 mm for vesicles.

SPECTATL, FEATURES: Some vesicles are lined wita ilmenite and some
with all minerals of this rock. Mebal spherules are in a few
vesicles.



COMPONEIT

Plag

Maf sil

Opague

Maf sil

Metal

HOTES:

71155 (Continued)
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% OF SIZE (mm)

COLOR ROCK SHAFE Do, RANGE NOTES
White 30 - 34 Anhed 0.15 <0.1 - 1
to ‘to 0.5
colorless laths
Reginous 50 Anhed c.1 <0.1 - 2
brown 0.3
Black 15 - 20 Anhed 0.1 <0.,1 - 3

to 0.8

plates
Yellow- 1 Anhed 0.5 L
ish
green

Silvery Tr

Spherical 0.1

1. Only a few agre in laths. Local concentrations of grains.

Pyroxene.

where the maximum size is obtained.

2.
3. Tlimenite occurs as plates and needles in and near vugs and vesicles
b,

Olivine(?).

ROCK TY¥PE:

Sample 71155

71156

Fasalt

COLOR: Medium dark gray (W& to N5)
SHAPE: Blocky, subrounded

COHERENCE :

Fracturing

$~73-15866

WEIGHT:
DIMENSTONS:

Intergranular - Weakly coherent
- Y¥ew, penetrative

5.42 g

2.2x 1.5x 1cnm


http:OpaCJ.ue
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BINOCULAR DESCRIPTION BY: Stuart-Alexander DATE: 1/2h/73

FABRIC: Intergranular

VARTABTLITY: Homogeneous

SURFACE: S is smooth, others lumpy.

ZAP PITS: Wone chn T; many on all others.

CAVITIES: 1-2% as vugs, which are about 1 mm in size.

% OF SIZE (mm )
COMPCNENT COLOR ROCK SHAPE DoM, RANGE NOTES
Maf sil Pale to 50 Anhed 0.1 1
reslincus
brown
Plag White to 30 Anhed 0.15 <0.1 - 2
colorless to 0.4
tabular
to plates
Opadgue Black 20 Anhed 0.1 0.1 - 0.5 3
to cubic
Maf sil Yellowish Tr Subhed 0.6 4
green
NOTES:
L. Pyroxene.
2, Plates in vugs only, maximum size resched there.
3. Tlwenite plates in vugs.
L, Olivine(?).

1cm

Sample 71156 W,  S-73-15865



ROCK TYPE: Vitrophyric basalt

COLOR: Dark gray (N3)
SHAPR: Blocky, subangular

TLL5T

WEIGHT: 1.466 g

175

DIMENSIONS: 1.2 x 1.0 x 0.8 cm

COHERENCE: Intergranular - Coherent

Fracturing

BINOCULAR DESCRIPTION

FABRIC: Aphanitic to vitrophyric

VARTABILITY: Homogeneous
SURFACE: Irregular

ZAP PITS: Tew

CAVITIES: 2-5% vugs, <1 mm

- Few, penetrative

BY: Stusrt-Alexander

% OF SIZE (mm)

COMPONENT COLOR ROCK SHAPE DOM, RANGE
Glass Dark 507%

gray to

black
Opaque Black Some <0.1

blades

Plag Cclorless <0.1

to white
Maf sil Reddish <0.1 Up to

brown 0.2
NOTES:

1. Tlmenite.
2. Pyroxens(?).

Sample 71157 W,

L}

1em

§-73-15865

DATR: 1/2L/73

NOTES




176 TLLT5
ROCK TYPE: Tasalt WEIGHT: 207.8 g
COLOR: Medium gray (I5) DIMENSIONS: 8 x 5 x 4 em
SHAPE: Subangular
COHERENCE: Intergranular - Coherent
Fracturing - Few, penetrative and non-penetrative

.

BINOCULAR DESCRIPTION BY: TLofgren and Agrell DATE: 1/26/73

FARRTC: Tsotropic eguigranular

VARTABILITY: Uniform

SURPACL:  Trregular to granular all faces. All surfaces dusty which
obscures 60% of the rock surface, except on B and T faces where
a fragment broke or'f,

ZAP PITS: HNone om B, =, S, Wand N; few on T.

CAVITIES: 5-10%, 1 - & mm diameter miarolitic cavities with irregular
distritution and shapes. They rarely contain euhedral minerals,
The surfaces of cavities are like the surface of rock. Some cavities
are tabular.

SPECIAL BFEATURES: Suggestion of some crystal growth along fractures
emanating from pipe-like cavities. Two small fragments can be
rematbed to the largest plece and have typical outer and fresh
surlaces and mineral percentages.

% OF S17E (mm)
COMPONLIT COLOR ROCK SHAPE DCOM, RANGE NOTHES
Plag White 35 - 30 Tabular 0.7 0.2 - 1.5
trans-
lucent
Pyrox Honey 50 - 45 Equant 0.5 0.1 -1
brown
{Opagque Black 15 - 20 Eguant 1.5 0.5 - 3
Lo
platy
Oliv Pale Tr Egquant 0.75 1
green-
yellow

NOTE:
1. Conchoidal fracture features. Variable proportions from one area
to another.
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(Continued)

7117

5-73-15726

5

Sample 7117
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TL5C5 - 71509, Ti515, 71525 - 71597

(exclusive of numbers ending in digits 0-L4)

SAMPLE TYPE: Rocks (fragments >1 em from the Station 1 rake (38 fragments)
and associated soil (6 fragments) samples).

BINOCULAR DESCRIPTION: BY: Warner DATE: 1/73

Individual characteristics of the fragments are given in the following
table. All but one of the Lbh fragments are basalts, which consist of
colorless calcic plagioclase, cinnamon-brown augite, black ilmenite,
and, in most fragments, yellow-green olivine, The olivine content
ranges from zero to two percent for most samples; two samples contain
more olivine (about 7 and 25 percent). Modes of plagioclase, pyroxene,
and ilmenite were not estimated for the samples. The samples range from
1x1x1 cm to LxTx12 em. The size of the fragments may be estimated from
the accompanying photos. The single non-basalt fragment (sample 71515
from the rake soil), is a glass bonded agglutinate.

Pyroxene occurs in prismatic crystals. Plagioclase occurs in lath-
shaped crystals. Iimenite occurs in blocky crystals. Olivine occurs in
subhedral to euhedral 1 to 2 mm crystals. Thus, in the fine and medium
grained basalts, the olivine crystals are phenccrysts. In those rocks that
contain less than 1 percent olivine, the clivine phenocrysts tend to cccur

in groups of two or three crystals. In the olivine-poor rocks, it is commen
for the olivine to be scattered, i.e., in a sample with a 10 em? surface
area, there will be less than 10 olivine phenocrysts. Therefore, every

thin section will not have an olivine crystal (as is the case with sample
10022). In addition, the olivine phenccrysts tend to define "layers"
that are about 1 cm long and contain three to five olivine crystals or
groups of crystals,

Most of the basalts have pores which are present as spherical vesicles,
equant vugs, and/or irregular vugs. Most vesicles are lined with tangen-
tial ilmenite laths. Most wvugs contain proJecting, columnar crystals of
pyrxoene and plagioclase. 0livine is not common in vugs. The finer-grained
basalts tend to contain more spherical or equant pores. The volume of pores
space ranges from zero to about 50 percent. This space is not uniformly
distributed and many rocks show pore-rich and pore-poor regions. Where
the boundary between regions is well defined, layers of pore-rich rock
intercalated with layers of pore-poor rock is suggested, as described by
Schmitt on the lunar surface. These layers are greater than 1 cm in
thickness,

For the purpose of numbering them, the rake fragments were grouped
by olivine content, and arranged in order of increasing grain size within
these groups. The five basalt fragments (71505 - 71509) from the rake
soil are arranged in the following table of descripticns in the appro-
priate vlaces according to the same sorting scheme. Also in the table
grain size is used as a relative term between the extremes: coarse-
grained samples contain crystals 1 - 2 mm across and very fine-grained
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samples contain crystals less than 0.02 mm across. (71515, a glass bonded
agglutinate, is omitted from the table, which is devoted to characteristics
of the basalt samples.)

SAMPLE OLIVINE

NUMBER CONTENT GRAIN SIZE
T1525 None Dust covered
71526 None Very fine
71527 None Fine

71528 None Fine

71529 None Med

71508 None Med coarse
T1535 None Med coarse
71536 None Coarse
11537 <1% Very fine
71538 <1% Fine

71539 <1% Fine

715Lks <1% Fine

71505 <1% Fine

71506 <1% Fine

71546 <1% Med fine
71547 <1% Med

71548 <1% Med

71549 <% Med

71555 <1% Med

71507 <1% Med

71556 <1% Med coarse
71557 <1% Med coarse
71558 <1% Med coarse
T1559 <1% Coarse
71565 <1% Coarse
71566 <1% Coarse
71567 <1% Coarse
71568 <1% Coarse
71509 <1% Coarse
71569 1-2% Very fine
TL575 1-2% Fine

71576 1-2% Fine

1577 1-2% Fine

71578 1-2% Med

71579 1-2% Med

71585 1-2% Med

71586 1-2% Med

71587 1-2% Med

71588 1-2% Med

71589 1~2% Med

71585 1-2% Med

71596 5-10% Med

71597 P0-30% Coarse

NATURE OF PORE SPACE (COMMENTS)

Spherical vesicles

Filled vugs (ilm rich rock)

Spherical vesicles

1-2 mm, ilm lined, spherical vesicles

le2 mm, ilm lined, spherical vesicles

1-2 mm vugs

1-5 mm vugs

None

Few, 3-4 mm,spherical vesicals

Few, 2 mm, ilm lined, spherical vesicles

One 3 mm irregular vuag

None

None (ilm rich rock)

1-2 mm vugs (ilm rich rock)

Few, 3~10 mm, spherical vesicles
plus 1 mm vugs

2~k mm vugs

Layers of 3~4 mm vugs

Few 1 mm vugs

Layers of 2-8 mm, ilm lined,
spherical vesicles

1-3 mm spherical vegicles

Layers of 1-4 mm vugs

Few 2 mm vugs

Layers of 1-3 mm wvugs

Few 2 mm vugs

Few 1-4 mm vuegs

Layers of 1-20 mm vugs

Layers of 1-8 mm vugs

None

None

Few, 1-8 mm, iim lined, spherical
vesicles {ilm rich rock)

Small, ilm lined, spherical vesicles

1-4 mm spherical vugs

2-15 mm, ilm lined, spherical vesicles

Layers of 2-6 mm, ilm lined,
spherical vugs

1-3 mm spherical vugs

Layers of 1 mm vugs

1-15 mm, ilm lined, vesicles

Layers of abundant 2-4 mm vugs

None

Few, 4% mm, ilm lined, vugs

None

Cne, 12 mm, ilm lined, vesicle

2 mm spherical vesicles, plus
abundant 5 mm vugs
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ROCK TYPE: Microporphyritic basalt WEIGHT: 29.45 g
COLOR: DIark gray DIMENSIONS: 3.2 x 2.5 x 2.5 g
SHAPE: Subangular, blocky
COHERENCE: Intergranular - Tough
Fracturing - A few non-penetrabive fractures will produce
slabby chips

BINOCULAR DESCRIPTION BY: Marvin DATE: 1/18/73

FABRIC: Microporphyritic; deunse groundmass.

VARTABILITY: TInhomogeneous; some pabches of lightered cclored basalt.

SURFACE: Partially coated with reddish soil and small patches of dark
glass.

ZAP PITS: Few on all faces; fewest on B.

CAVITIES: Tew; small wvesicles.

SPECIAL FEATURES: Dense, ilmenite-rich basall with very fine grained
groundmass aclcular plagloclase, microphenocrysts.

% OF SIZE (mm)
C OMPONENT COLOR ROCK SHAPE Da. RANGE NOTE
Plagioclase White 30-35 Laths 0.5 0.01-1 1L
and
anhedral
Pyroxene Cinnamon 45-i45 Anhedral 0.5
Ilmenite Black 15-20 Anhedral 0.2
Olivine Yellow <1 Anhedral 0.2

NOTES:

1. Phenocryst laths 1.5 mm make up 5-10% of rock.

Sample 71505-09, 71515 $-73-15423
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ROCK TYPE: Basalt; microprophyritic WEIGHT: 12.11 g
COLOR: Medium gray DIMENSIONS: 3x2x1.5 cm
SHAPE: Rounded exposed surface; one
flat fresh fracture
COHERENCE: Intergranular - Tough
Fracturing - None

BINOCULAR DESCRIPTION BY: Marvin DATE: 1/18/73

FABRIC: Porphyritic; large tabular and aclcular plagioclase crystals
in fine-grained groundmsss.

VARTABILITY: Homogeneous

SURFACE: Fresh fracture face is in part a shallow vuggy depression

ZAY PTIS: Many; glass lined on all surfaces except B, which is a fresh
fracture.

CAVITIES: 1% small, irregular cavities; some with small groundmass
crystal terminations; no good euhedral crystals.

SPECTAT. FEATURES: A few very thin veinlets of light yellow to
greenish glass cut across the fresh surface.

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE DOM. RANGE NOTES
Plagioclase  White 30 Equi - 0.8

granular
Pyroxene Cinnamon 45 Anhed 0.8
Ilmenite Black 10 Anhed 0.8
Olivine Yellow 5 Subhed 1.0 0.5 - 1
1.5

Plag White 5 2 1 -3 2
phenocrysts
Pyroxene Yellow 5 2 L -3 3
phenocrysts
NCOTES:

1. Olivines are coarser than groundmass and tend to occur in clusters;
a few grains have emerald green cores; aresa circled in B ortho.

2. Very thin, long needles randomly oriented. Seen only in light
reflected at long angles.

3. A relatively few larger crystals, bul hard to identify.
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ROCK TYPE: Basalt
COLOR: Light reddish gray
SHAPE: Irregular
COHERENCE: Intergranular - Friable

Fracturing

BINOCULAR DESCRIPTION

1507

WEIGHT: 3.962 g
DIMENSIONS: 3.5 x 1.7 x 1.5 cm

- 1 or 2 penetrative

BY:

Marvin

FABRIC: Medium~grained microdiabasic

Homogeneous

SURFACE: BSpecimen is partially dust coated on all surfaces; truly
fresh fractures on a2 small area of N face.

ZAP PITS: A few on all surfaces.

CAVITIES: Small smooth vesicles and irregular vugs 1 - 3 mm

VARTABITITY:

COMPONENT COLOR
Plag White
Pyroxene Cinnamon
Tlmenite Black
Olivine Yellow

ROCK TYPE: Basalt
COLOR: Tight reddish gray
SHAPE: Rhoumbic, with rounded edges
CCHERENCE: Imbergranular - Friable
- Bhedding clots of grains

Fracturing

BINCCULAR DESCRIPTION

% OF
ROCK

4o-45

45-50

10

BY:

DATE: 1/18/73

STZE (mm)
SHAPE DCM. RANGE NOTES
Laths 1.0 0.5 -
and 1.5
anhed
grains
0.8 0.5 -
1.5
0.7
1 1 -
1.5
71508

Marvin

FABRIC: Medium coarse microdiabasic.
Homogeneous
SURFACE: Partislly soil coated on most surfaces; no fresh exposures

except for broken areas around wvugs.
7AP PITS: Present on most surfaces, but rock too friable to preserve

VARTABILITY :

many pits.

WEIGHT: 3.h23 g
DIMENSIONS: 2 x 1.5 x 1.5 cm

DATE: 1/18/73
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CAVITIZS: 50% small irregular vugs riddle I surface and appear to
oceur in interior layers parallel to this surface., Also found
in less abundance on all other surfaces.

SPECTAL FRATURES: Rock similar to T1507.

% OF SIZE (mm)

COMPONENT COLOR ROCK SHAPE DOM, RANGE NOTES
Plag White Lo-L45 Tabular 1.0 0.5 -

to 2.0

acicular
Pyroxens Cinnamon L5-50 Fquant 0.7

to

aclcular
Tlmenite Black 10 Aguant ; 0.2 0.1 -

needles 0.5

around

VS

71509

ROCK TYPE: Basalt WEIGHT: 1.690 g
COLOR: Variegated white to light DIMENSIONS: 2 x 1.5 x 0.5 cnm

brown
SHAFPH: Flat fragment before handling
COHERENCE: Intergranular - Very friable
Iracturing - Fell into two parts during photography
and is now shedding particles

BINOCULAR DESCRIPTION BY: Marvin DATE: 1/18/73

FABRIC: Glomerophyric aggregates of pyroxene and ilwmenite in
white plagioclase matrix.

VARIABILITY: Homogeneous coarse gralned.

ZAP PITS: Rock too friable

CAVITIES: 1% vesicles are exposed on frash fracture surface; none
are on original top or bottom.

% OF SIZE (mm)
COMPOUENT COLOR ROCK SHAFER DM, RANGE NOTES
Plag White hs Anhed 0.5 0.2 - 1
2.0
Pyroxene Cinnamon 50 Anhed 0.5 0.2 - 2
2.0
Tlmenite Black 1 Anhed 0.5 0.1 -

O
S
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WCTES
1. Mainly as a groundmass.
2. In isolated grains and in clobts with ilmenite.
71515
ROCK TYPE: (Glass bhonded agglubinate WETLGHT:
COLOR: Clasts are gray-brown; glass DIMENSTONS
is light brown and vitreous
SHAPE: Irregular
COHERENCE: Intergranular - Friable
BINCCULAR DESCRIPTION BY: Marvin DATE;

SPECTAL FEATURES:

1.635 g
2 cm at longest

1/18/73

About eight fragments of fine-grained coherent

annealed breccia with brown fine-grained matriees and small white
clasts of shocked plagioclase are welded into an aggregate by glass

crusts and filawents.

gate,
ROCK TYPE: Microbreccia
COLOR: Medium gray (i5-Ni)

SHAPE: Blocky, subangular

72135

WeTGHT «
DIMENSIONS:

COHERENCH:

Intergranular - Friable
Fracturing

- Irregular, penetrative

Bagzalt fragments also present in the aggre-
Some fragment surfaces show microslickensides.

336.9 g

8 x 6 x5.5 cm

SINOCULAR DESCRIPTION BY:

Wilshire ard Stuart-Alexander

DATE: 2/1/73

FARRIC: Microbreccia

VARIABILITY: "Glass" on one surface

SURFACE: Very hackly

ZAP PITS: Few on S and W; many on B; none on N, E, and T.

CAVITIES: <1%, very irregular, unlined

SPECIAL FEATURZS: Rock is surprisingly heavy for its friable character

% OF STZE (mm)

COMPONENT COLOR ROCK SHAPE DOM. RANGE NOTES

Matrix NL-5 90-95 <<J.1 Up to 1 1

Glass ? 5 —~10 2

Clasts <5 rnd-— To 2 3
irreg
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NOTES:

1.

Composed of plagicclase, Ilmenite,

spheres), trace of olivine, btrace
of chalky white material. Matrix
blocky fragments bounded by shear
Partly cements clods of matrix on
soil.

185

brown pyroxene, dark glass (no
of red translucent mineral, trace
iz fragmented into irregular,
surfaces.

one side of rock; filled with

Ons clast of basalt with olivine phenocrysts. Others appear to be
very vaguely bounded, shocked, friable fragments. Scarce iimenite,

rare olivine to 1 mm.

Sample 72135

$~73-16206
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THIN SECTION DESCRIPTION BY: Wilshire DATE: 2/23/73

SECTICON: 72135,11
SUMMARY: Monomict breccia of fine-grained varioclitic olivine-ilmenite
basalt.

% OF
PHASE SECTION SHAPE SI2E (mm)
Pyrox
Ilm 75
Plag
Micro-
phenccrysts
Ilm 19 Prism <0.1 - 0.75
0liv £ <0.% - 0.5

TEXTURE: Varioclitic groundmass with guench pyroxene, ilmenite, plag-
ioclase. Patches to 3.5 mm in diameter containing coarser pyroxene
are scattered through the rock. Tlmenite and skeletal olivine form
microphenocrysts, The rock is broken and irregularly seamed by thia
stringers of brecciated basalt, locally glass.

ADDITIONAL COMMENTS: This thin section is probably not representative
of rock becsuse it is predominantly in a clast, and does not show
much of the brecciated part of the rock. Percentages are based on
500 point counts.

Section 72135,11 5-73-19890
Width of field 3,16 mm, plane 1ight
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OPAQUES DESCRIPTION BY: Brett DATEH: 2/15/73
SECTION: 72135,11
% OF SIZE
PHASE SECTTON SHAPE {mm) COMMENTS
Ilm 15 Laths, To 0.5 Size distribution of ilmenite ig
irreg, bimodal, large blocky laths commonly
‘ feathers greater than severazl tenths of a
Fe~§1 Tr Blebs <0.01 millimeter and feathery laths in
Troil Tr Blebs <0.01 the aphanitic groundmass commonly
smaller than 0.02 mm. The ilmenite
enclosed in phenocrysts and else-
where may have blocky, rectangular
or lozenge shapes reminescent of
armalcolite replacement. Several
areas (one along a fracture) of
diffuse ilmenitic staining, and
apparently uvnrelated to presence
of metal grains.
721hs
ROCK TYPE: Polymict microbreccia WEIGHT: 1.25 g
COLOR: Between medium gray (N5) and DIMENSIONS: 1.2 x 1 x 1.3 cm

dark greenish gray (5G L4/1)
SHAFE: Subangular
COHERENCE: Intergranular -~ Just coherent
Fracturing - Penetrative

BINOCULAR DESCRIPTTION BY: Agrell DATE:  3/28/73

FABRIC: Microbreccia

VARTABILITY: Uniform matrix; uniform clast distributicn

SURFACE: N and part of B were lunar exterior.

ZAP PITS: Many on N; few on By none on T, 5. Glass lired pits are
present but not haloes.

CAVITIES: None

SPECIAL FPEATURES: Pelymict microbreccia, barely lithified, and containing
both Highland- and Mare-tyre clasts

% OF STZE (mam)
COMPONENT COLOR ROCK SHAPE D0M. RANGE HOTHS
Matrix 1
Plag Very 20 Ang 2.05
pale
gray
Pyrox Brownish 1k Ang 0.05
Oliv Yellow 2 Anrg 0.05
green

Opagq Black L Rrd 0.05
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Clasts
Glass Black 1 Spheres 0,1 .05 - 0,15
Plag C'less 26 Subang 0.2 ¢.1 - 0.5
Pyrox Cinnamon 5 Ang 0.2 0.1 - 0.k 2
Sliv Yellow 2 Subang 0.2 0.1 - 0.5
green
Oxide Black 6 Equant 0.15 0.1 - 3 3
Metal Silvery <0.5 Rnd 0,15
Basalt Gray 3 Subang 1 - 1.2 b
Feldsvathic i Knd 1 - 2.5 5
granulite
Anorth Cralky 10 1 - 1.5 6
NOTES:
1. Matrix mineral chips down to limit of resolution, no glass recognized.
2. Probavly cpx.
3. Amount may be overestimated at expense of "black" glass.
4, 30% plagioclase, 60% cinnamon pyrox, and 10% ilmenite.
5. 70% plagioclase, 28% pale pyrox, 2% olivine, <1% oxides; sugary texture.
6. Shocked and chalky with sugary texture; greater than T0% plagicclase,

<1% oxide, mafic silicates are pale.

Sample 72145 N, 5-73-17868

12155

ROCK TYPE: Basalt WEIGHT: 238.5 g

COLOR: Brownish gray (5YR 4/1) DIVENSIONS: 7 x 5 x U
SHAPE:  Blocky-angular

COHERENCE: Intergranular - Tough
Fracturing - No penetrative
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BINOCULAR DESCRIPTION BY: Morrison and Wilshire DATE: 2/8/73

FPABRIC: Porphyritic, scarce olivine phenccrysts,

VARIABILITY: Homogeneous.

SURFACE:  Hackly

ZAP PITS: Few on E, W, B, Many on 5, T.

CAVITIES: 10%, as 1x2 cm to <1 mm vugs and vesicles. Vesicles have
projecting crystals and linings of pyroxene and ilmenite.

SPECIAL FEATURES: Extremely well developed flat black and gold hexagonal
plates occur in larger cavities. Some are up to 1 mm in diameter and
have grown parallel to wall.

% OF SIZE {mm)
COMPONENT COLOR ROCK SHAPE Do, RANGE NOTES
Pyrox Dark 60-65 prismatic 0.1 = 0,5
reddish
brown
Oliv Yellow 1 0.2
green
Opaque Black 15-20
Plag Gray 20

Sample 72155 S-73-16917
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ROCK TYPE: Breceisa WEIGHT: 379.2 g
COLOR: Medium light gray (N5-N6) DIMENSIONS: 9.7 x 6.6 x 5.0 cn
SHAPE: Trregular, approximately eduant
COHERENCE: Intergranular - Tough
Fracturing - Several planar fractures parallel to botton

BINOCULAR IESCRIPTION BY: Simonds DATE: 1/5/73

FABRIC: Isotropic, clastic

VARTABILITY: Inhomogeneous: variation in ratio of black clasts to
matrix.

SURFACE: 8 and T are fresh; B, N, E, and B half of W are subrounded
and coated with medium grayish green (30Y 5/1) coating or patina.

ZAP PITS: Many with dark glass lining on B, N, E, B half of W; none
on S and T.

CAVITIES: None

SPECTAT, FEATURES: There are velns of white, very fine-grained material
1 cm long, which are possibly oriented normal to T and B,

% OF SIZE (mm)
COMPONENT COLOR ROCK SHATE DM, RANGE ngE%
Matrix Light 60 <0.1 1
gray
(NT)
Clasts
Lithic I Gray 20 Ang 2 <1l to 2
20
Lithice IT Black 20 2 <1 to 3
50
Lithic III White <1 Irreg 1 to 10 b
NOTES «

1. Grain size distribution is seriate up to 0.1 mm. Recognizable

components of the matrix include granular to sugary feldspar, dark
gray mineral or lithic fragments and trace amounts of a red mafic
silicate, metal (associated with increased porosity) and a blood
red spinel.

2, BSugary granuvlar texture with variations in grain size. These have
sharp boundary with matrix. Low percentage of mineral fragments.

3. Contain metal spheres, some conbain 0.25 mm milky white clasts.
These black clasts have a range in texture from aphanitic to sugary.
This clast type is probably a variation of Lithic I clasts and may be
continuous with that type. Iargest of these probably is poikilitic.
It contains a small percentage of reddish mineral.
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y, Average grain size S0.1 mm. Contains 10% mafic green silicate, 5% dark
mineral or rock clasts, 80% plagioclase, 5% tan mafic and trace of
black specks. The white clast contains & round greenish clast,
which is 5 mm in diameter and appears to contaln half and half
olivine and pyroxene with accessory opaques.

4Ch-

Sample 72215 S-73-16661

THIN SKECTION DESCRIPTION BY: Simonds DATE: 3/1/73

SECTION: 7T2215,7

SUMMARY: The rock is a devitrified glassy matrix polymict breccla
with mineral, breccia and igneous clasts. The lighter-colored
variety of matrix cuts the thin section as either a vein or a
depositional inhomogeneity.

MATRIX, 54% OF ROCK

% OF

PHASE MATRIX SHAPE STZE (mm) COMMENTS
Plag 55 Equant 0.2

irreg
Oliv 10 Equant 0.01

irreg
Pyrox 30 Equant 0.01

irreg

Ilm 5 Plates 0.08
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COMMENTS: Two tyves of matrix: the darker variety is now holo-
crystalline with numerous fine equant grains of feldspar and
cther minerals as a few percent sub 0.005 mm grains. The
porosity of this matrix is 20%. Its dark color probably
indicates tnat it is partially devitrified glass. The lighter-
colored matrix is composed of 80% feldspar, mostly .05 - 0.08 mm.
Between the large feldspars is a matrix to the matrix of equant
20% feldspar and 75% mafics with sbout 5% ilmenite in plates.

This type of a matrix has almost no porosity.

MINERAL CLASTS, 25% OF ROCK

% OF
PEASE CLASTS SHAPE SIZE (mm) COMMENTS
Plag 84 Subang 6.01 - 0.2 Plagioclase occurs mainly
subrnd either as devitrified
0liv 10 Subang 0.0l - 0.1¢ maskelynite or shows
subrnd abundant shock features.
Pyrox 5 Subang .01 - 0.2 Olivine is unshocked.
subrnd Pyroxene shows abundant
Spinel 1 Ang <0.08 twins, one grain seems
shocked.

Spinel is pink.

Section 72215,7 S-73-19896
Width of field ~3 mm, plane 1light
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LITHIC CLASTS, 20% OF ROCK

% OF
TYPE CLASTS SHAPE SIZE (mm) COMMENTS
Breccia 70 Rnd Up to 1.0 Breccia is made up of mineral
Anorth 10 Subrnd Up to O.7 clasts and a matrix similar
subang to the darker type of matrix
Poik 10 Rnd Up to 0.8 on rock as a whole., This
Troct 10 Subrnd Up to 0.7 type of breccia is similar

to the rind around other
lithic clasts.,
Anorthesite shows annealed texture with <10% poikilitic pyroxene. Grain
size is 0.03 mm.

Poikilitic clasts have sub 0.01 mm grain size, and are composed of
olivine, ilmenite, and plagioclase,

Troctolite shows annealed texture, and has a grain size less than
0.01% mm,

A few of the lithie clasts are surrounded by a rind of fine generally
clast free matrix of the darker variety.

GLASS CLASTS, 1% OF ROCK

% OF
COLOR CLASTS SHAPE S1ZE (mm) COMMENTS
Orange 100 Ang 0.0k Undevitrified
CPAQUES DESCRIPTION BY: Brett DATE: 3/1L/73

SECTION: T2215,7

SUMMARY: Opaque minerals similar to 72255,7 except average grain size is
somewhat larger, has no discernible limonite and less spinel and rutile
in ilm, its groundmass ilmenites are more lath-like; There is a greater
degree of recrystallization. One Mg-Ilm is about 300U long.

72235

ROCK TYFE: Breccia dominated by two WETGET: 61.91 g
large black knobs DIMENSIONS: 7 x bk x 3 cm
COLOR: Matrix - medium light gray
(W6-N7); clasts - dark gray (N3) and very light gray (N8).
SHAPE: Angular, T is subrounded.
COHERENCE: Intergranular - Matrix is coherent; clasts are tough
Fracturing - One penetrative (N-8)



72235 {Continued)
194

BINOCULAR DESCRIPTION BY: Reid and Marvin DATE: 2/8/73

FABRIC: Breccia with subrounded to angular clasts

VARIABILITY: Hetercgeneous

SURFACE: B, W, and S are fresh; others were exposed, are weathered
brownish gray and are knobby with dark clasts raised.

ZAP PITS: Few on T (glass lined)

CAVITZES: [lone observed

% OF SIZE (mm)
COMPONZNT CCLOR ROCK BHAPE DOM, RANGE NOTES
Matrix Light T0 <0.1 1
gray
Clasts
1 Whize % 25 Subrnd Lx2,5x%3 2
light
gray
II Gray <5 Dishe 1.5x1x0.8 3
shaped
TIT Black Ang 2 -7 i
IV Ang to 2 -5 5
subrnd
v Whise Ang Up to 3 &
VI 1x2 T
Mineral Roseate Tr 0.1
pink
NOTES:

1. 60% small white grains, 35% transliucent pale greenish gray mafics,
<5% opagues.

2. Clast I. A large banded breccia clast with a continuous aphanitic,
dark gray To black rind from 1 - 8 mm thick. The rind contains 5%
angular aggregates of 1 mm white clasts; 5% brownish gray clasts
{proba:iy mafic mineral), angular, up to 1 mm. The clast boundary
i5 sharp in some regions but is gradatioaal and poorly defined in
others and the black rind becomes lighter gray, streaky and grades
into the matrix. The inner edge of the black rind has a very sharp
conbact with white to iight gray interior.

Interior of fthe clast is crudely banded in white and light gray.

The white material has grain size of about 0.3 mm and consists

mainly of chalky ground-up plagloclase, and a lot of angular

Tragments of minerals (gray and translucent, yellowish green, and
cinnemen brown) and angular dark lithic fragments., The white band
zls0 Includes 0.1 mm grains of metal or troilite and a holccrystalline
lithic “ragmert (2.5 x 2 mm; visible on B) with average grain size 0.5
mm, consisting of 45% light gray feldspar, 50% yellow-brown DYroXeng,
and 5% dark lustrous opaques (some spherules)., The gray bands are
also breccias whose matrices are medium gray, fine-grained (0.1 mm),
and conrntain a large variety of clasts, The mineral fragments of the
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gray wmatrix are: 10% angular, 1 - 3 mm, gray-white, translucent,
plag(?); 5% yellow-green angular mafics 0.1 - 1 mm and cinnamon
brown fragments up to 0.5 mm; 1% angular platy lustrous black
opagues, Lithic clasts in the gray bands are: 1 mm bluish white
and fine-grained, with dark aphanitic rims, black aphanitic angu-
lar to subrounded to elongate, up to 3 mm long (compose 40% of

gray bands) angular clasts of chalky white material up to 2 mm

in size; one 2.5 x 1.5 mm clast, which is tough, fine-grained, G5%
light gray sugary material (plag?); plus one metallic grain and one
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egaant grain (0.2 mm) of dark, lustrous spinel(?) and one equant grain

of unknown gray mineral.

Clast II. Single clast, visible on B, with a black aphanitic rind
2 - 3 mm thick and not quite continuous; this rind is similar to
that on Clast I, and contains chalky white angular clasts up to

1 mm. Inside the rind is a lighter coclored gray materisl, fine-
grained (<0,1 mm), which is itself a breccia with mineral fragments
up to 0.5 mm. It is mottled with white clasts and brownish com~
ponent, is more or less homogeneous and resembles rock matrix.

The few mineral fragments in the gray are angular gray feldspars,
yellow-green mafics, and black opaques. The broken surface is
irregular with tiny irregular cavities (unlike the ligh: portions
of Clast T).

Clast type III, aphanitic with angular white inclusions like rind
of eclast 1.

Clast type IV; some with white rims, cthers with no rims, and still
obtaers with aphanitic black rims. Look like fine-grained guartzite
with resinous luster.

Clast type V, feldspathic, fine-grained, chalky white.

One clast of type VI on T face has a thin 0.5 mm black rim and
consists of 50% white plag; 50% brownish mafic, both with grain
size of about 0.2 cm.

Sample 72235 §-73-16772
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ROCK TYPE: Light gray breccia WEIGHT: U61.2 g

COLOR: Whole rock: medium light DIMENSIONS: 2.5 x 9 x 10.% cm
gray (N6). Matrix is lighter
gray (N6-NT)

SHAPE: Subrounded on all faces except T and N.
COHERENCE: Intergranular - Moderately cocherent
Fracturing - Local; non-penetrative, small chips 72255,2
and 3 probably cracked off when rock broke
from boulder.

BIKOCULAR DESCRIPTTION BY: Jackson and Marwvin DATE: 2/7/73

VARIABILITY: Heterogeneous

SURFACE: N and T are freshly broken and hackly; E, S and B are
discolored and knobby. Type I (see table below) clasts form
angular projections on B and S surfaces. Type IT clasts are
differentially weathered to form shallow depressions.

ZAP PITS: Few on B and 8. The pits average 1.5 mm diameter and the
largest is 3 mm, glass lined; some pits probably destroyed by
spalling of surface.

CAVITIES: 1 - 2% in matrix; flattened and elongated in a curved pattern
as exemplified on T; size is 0.2 x 2 mm. A few small cavities occur
in Type IT clasts.

SPECTAL FEATURES: Rough foliation wvisible on T surface; see photos.

%4 OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE DOM. RANGE KOTES
Matrix Gray 60 1
{(N6-KT)
Clast T Medium 20 Subang 3xh L to 10 2
dark to
gray ang
(N -N5)
Clast IT Light 15 Irreg To 35x45 3
gray
{(NT7-M8)
Clast ITT Dark <5 14x26 b
gray
Clast IV <2 5x6 5
Clast V Very <2 Rnd b 6
light
gray
Clast VI White <2 0.5x1.5 T
to
bluish

white
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NOTES:

1.

Consists of fine-grained lithic debris and mineral grains, a few
plagioclase grains, mafic silicates and metal or troilite but
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matrix owes color to being pulverized materials, probably pulverized

once since last annealing.

Very fine grained (<0.1 mm) crystalline. In general have sharp
boundaries, but in places, boundaries grade into the light gray
matrix (see T face).

These clasts are fragmental rocks with contacts that are intricate
ana fuzzy. Some contain dark gray Type I clasts and patchy areas
locking like matrix material of lighter color than typical matrix.
Type II clasts are relatively friable, The largest dark clasts in
the white clasts measure about 3 em, Type IT look like pulverized
light colored brecclas (see I face).

Only one Type TIT clast, which is very fine-grained dark gray
matrix with white feldspar in tabular grains. These make up L0%
of the clast. In places the clast shows relict cleavage. The
dark gray may once have been a mafic mineral with poikilitiecally
included feldspar (see ¥ and T faces).

Holocrystalline; 1 mm yellowish-tan and dark gray minerals V50:50;
a wafic rock with granoblastic texture (see T face).

Only one Type V clast, which is crystalline fragmental rock with a
few mm-size dark clasts: the inside rim is circular with a black
coating which, if ever it was glass, is now devitrified (see T
face).

Dense crystalline material, average about 0.5 x 1.5 mm. Some of
these are asscociated with grains or masses of yellow olivine.

Sample 72255 $-73-16003
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THIN SECTION DESCRIPTION BY: Jackson DATE: 3/1/73

SECTION: 72255,7

SUMMARY: This section is crudely banded: one band is dark matrix
breccia with darker clasts and a heterogenepus matrix containing
darker microclasts as well as several other lithic types; the
other band is a lighter, mineral-rich zone which consists of
broken fragments of the dark breccia mixed with a much higher
percentage of mineral fragments.

MATRIX, 100% OF DARKER BAND

% OF
PHASE BAND SHAPE SIZE (mm) COMMENTS
A 20 Subrnd <0.1 - 0.5 A - Dark lithic fragments of
B 5 Subrnd <0,1 - 0.5 darker part, re-brecciated
C 30 Subrnd <0.1 - 0.5 B ~ Brown lithic fragments of
Oliv 10 Subang <0.1 - 0.5 darker part.
Opx 10 Subang <0.1 - 0.5 C ~ Matrix of darker part.
Plag 25 Subang <0.1 - 0.5
Red <1 Subang <0.1
spinel
MATRIX, 75% OF LIGHTEE BAND
% OF
PHASE MATRIX SHAPE SIZE (mm) COMMENTS
A 10 Subrnd <0.1 - 1 A - Same as the larger lithic
B 5 Subrnd <0.1 - 1 clasts described below.
C 5 Subrnd <0.1 -1 B - Brown fine-grained annealed
D 1 Subrnd <0.1 - 1 breccia.
Oliv 20 Subrnd <0.1 -1 C « Fine-grained oliv-pyrox-
Opx 10 Subang <0.1 - 1 plag rocks with hornfels texture.
Cpx 10 Subang <0.1 - 1 D - Fine-grained basaltic material,
Plag L0 Subang <0.1 -1 e vug Tilling .
Red <1 Subang 0.1
spinel
LITHIC CLASTS, 25% OF LIGHTER BAND
% OF
TYPE CLASTS SHAPE SIZE (mm) COMMENTS
Breccia 100 Subrnd 1 - 1.5 All are dark gray fine-grained

breccias which consist mostly

of mineral clasts, but in a

few cases contain lithic clasts,
themselves very fine-grained.

The clasts appear to be annealed.
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OPAQUES DESCRIPTTION

SECTION:

PHASE
Ilm

Spinel
Cr-spinel
Ulvo

Arm
Fe-Ni
Troil

Limonite

Rutile

Brett

BY:
12255,7
% OF S1ZE
SECTION SHAPE (mm)
<1 Ang, 0.003
rnd
laths
Tr Laths To 0.02
Tr Rnd To 0.03
Tr Rnd To 0,04
Tr Rnd, To 0.0k
ang
<1 Irreg, To 0.03
blebs
<0.5 Irreg, To 0.03
blebs
Tr Diffuse To 0.0k
stain
Tr Laths To 0.03

Section 72255,7
Width of field 3,16 mm, plane light
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DATE: 3/14/73

COMMENTS

Average grain size is in micron
to sub-micron range bhut larger
rounded oxide grains and ragged
metal grains occur,

Large ilm shows rare spinel and
rutile laths,

At least one large Cr-spinel grain
with thick margin of rounded
ulvospinel. One small diffuse
limonite stain around a metal
grain. Some possible armalcolite-
ilmenite intergrowths occur.

$-73-20076



200 72275

ROCK TYPE: Breccia WEIGHT: 36L0 g
COLOR: Matrix - light gray (N7); DIMENSIONS: 17 x 1bh x 12 em
clasts - medium gray (N5)
SHAPZ: Irregular, subrounded
COHERENCE: Intergranular - Coherent
Fracturing - Since collection the rock has broken into

four large pieces and a number of small
fragments., Few penetrative, many small,
ncn-penetrative

BINOCULAR DESCRIPTION BY: Agrell and Reid DATE: 2/1/73

FABRIC: DBreccia

VARIABILITY: Homogeneous, clast size is variable.

SURFACE: TIrregular knobby with subrounded dark clasts protruding
above the lighter matrix. N is discclored and weathered. B has
a fine dust cover; T is very dusty.

ZAP PITS: Few on M, E, B (only one seen; lined by gray glass); none
on others.

CAVITIES: Many small irregular flat cavities (cracks) <0.p2 cm, 2% of
surface., On T, is a dust coated 1.5 x 0.5 cm cavity.

% OF SIZE (mm)
COMPONENT CCLOR ROCK SHAPE DOM. RANGE NOTES
Clasts
I Medium 37 Rnd to 7 1 - 1
gray ang 35x1.5
IT Chalky 2 Smeared 1.0 0.5 - & 2
white patchy
I1I Gray <1 Ang 0.3 3
brown
Matrix Light 60 Matrix <0.1 4
gray
NOTES:

1. Metaclastic clasts. 85% matrix, 15% clasts about 0.1 mm. Matrix
is very fine-grained (<0.1 mm), microcrystalline probably, with two
components, perhaps 30% mafic3 0.1l mm vesicles are present sporadi-
cally. All lithic clasts appear similar irrespective of size,

There is possibly a second type, slight paler in color, present
as smaller, mm-sized clasts, Some of gray clasts show a closely
spaced (0.1 mm) planar features, possibly shear effect.

2. White clasts nearly pure feldspar, often sheared out into smeary
form, In some cases have dark coating similar to matrix of dominant
clast type.

3. Occasional clast, with equal proportions of plag and pyrox and 3 mm
grain size.

4., Grain size is <0.01 mm, highly feldspathic (70%), individual minerals
not recognizable, essentially a clastic matrix.



72275 (Continued) 201

Sample 72275 S-73-16077

THIN SECTICN DESCRIPTION BY: Agrell DATE: 2/19/73

SECTION: T2275,11
SUMMARY: The rock is composed of a dark fine-grained polymict metaclastic
which has been disaggregated and incorrporated in a highly feldspathic

microbreccia,
MATRIX, 55% OF ROCK
% OF

PHASE MATRIX SHAPE SIZE (mm)
Glass 20 Interstit
Lithic 30 Rnd 0.15
Plag he Ang - subrnd <0.3
Oliv 3 Ang <0.1
Hyp > Ang <0.1
Cpx 0.5 Ang <0.1
Opa <0,2 Subrnd
Spinel <C,1 Ang

COMMENTS: The matrix consists of a sintered and partially fused feldspathic
microbreccia, It is composed of mineral clasts and lithic clasts in the
gize range 0,02 - 0.3 mm bonded by intergtitial glass. The lithic clasts
have a diffuse cutline and are derived from the fragmentation of the dark
fine-grained polymict metaclastic which forms about L5% of the rock in
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clasts 0.5 - 2.0 mm in size. The high proportion of feldspar and the
presence of amber spinel in the mineral clasts of the matrix indicates
that an additional component is present.

Plagiocclase shows partial maskelynitization, bubble inclusions, occasional
needles of rutile(?), most is only slightlyv shocked.

Hypersthene is nearly colorless; exsolution of small dull brown green
plates of spinel(?) is common.

Clinopyroxene has a pale lilac tint; some narrow (100) exsolution lamellae,

Spinel occurs as pale amber fragments. Many of the mineral clasts are
surrounded by a film of dark material which corresponds to the matrix
of the dark fine-grained metaclastic from which they were disaggregated.
Spinel is the only mineral never to have this coating.

LITHIC CLASTS, L5% OF ROCK

% OF
TYPE LITHIC SHAPE SIZE (mm)
I 85 Rnd 1-2
IT 3 Subrnd 0.5
11 1 End 0.5
v 10 Rnd 0.5

COMMENTS:

I. Dark fine-grained polymict metaclastic with about 10% angular
feldspar, 2% ferromagnesian clasts, 5% lithic clasts in a matrix
of devitrified glass and rounded with micron-sized mineral chips.

The matrix appears dark due to submicron-sized dust of disseminated
troilite, and granules of opague oxides, The 5% lithic clasts include
representatives of all group 4 types of granulitic metazclastics of
noritic-anorthositic type.

II. Maskelynitized anorthosite that consists of partially maskelynitized
clots of 3 - 5 plagloclase crystals,

III. Feldspathic clivine basalt comprising 20% olivine microphenocerysts
(+60u) in a bvase of lathy plagioclase (60%) and interstitial pale sandy-
colored pyroxene,

IV, Fine-grained feldspathic granulitic metaclastics which show a wide
range of Lypes that have approximately the same compeosition: 70% plagioclase
and 30% olivine and hypersthene, One or twe are nearly pure anorthite
granulites. They vary in grain size from 20U to 50, and from even
grained to porphyroclastic (plagioclase) types. Thin hairline cracks
marked by submicron-sized droplets of troilite and FeNi metal occur in
some clasts. Types II, III, IV lithic c¢lasts often have partial coating
dark material corresponding to the matrix of the dominant clast type -
the fine-grained dark metaclastic, Type I.

ADDITIONAL COMMENTS: Section 72275,12 is similar but single lithic clasts
of two additional types were seen: (1) shocked norite, (2) pale
pyroxene (pigeonite?) rich basalt with interstitial plagioclase.
Ilmenite, and opaque spinel (+6%). TFelNi metal and troilite present
<1%.
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OPAQUES DESCRIPTION BY: Brett DATE: 3/14/73
SECTION: 72275,11
% OF STZE

PHASE SECTICN SHAPE (zmm) COMMENTS

Iim <1 Irreg Tec 0.04 Ilmenite is irregular rounded and

FPe-Ni <0.2 Irreg & Te 0,04 angular and lath-like grains
rnd with little development of

Tr <0.2 Irreg & To 0.03 spinel and rutile, BSome ilmenite
rod ir. some clasts is in euhedral

Arm Tr Ang, To 0.03 104 iaths., Average grain size
rnd of all opague minerals in sectiocon

X is less thar 5U. One rusty stain.

Limonite Tr Diffuse One 51 grain with appearance of
stain breass.

Phase X is light gray, reflectively
lower than ilm, and white internal
refleaction.

One shocked plag grain has Fe needles included in it reminiscent of those
reported by Brett et. al. in the Lunar 20 sample. BSeveral pyroxenes
show ilm(?), Fe, and trcilite needles ana blebs in one vpreferrec
crientavion.

Section 72275,11 S$-73~-20085
Width of field 3,16 mm, plane 1light
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ROCK TYPE:  Annealed breccia WEIGHT: 131.4 g
COLOR:  Light gray (N7) DIMENSIONS: 10 x 5.5 x 2 cm

SilAPx:  Elongate slab, angular
COiIBRENCE:  Intergranular - Moderately tough

Fracturing - Several penetrative
BIVACULAR DESCRIPTZON BY: Wilshire and Marvin DATE:  2/5/73

FABRIC: Annealed breccla

VARIABILITY: TIrregular distribution of clasts and vugs.

SURFACK:  Hackly

A7 PlT5: Many on T, none on others.

CAVITIES: 10% irregular cavities from resolution to 3 mm. Larger ones
have brown pyroxene linings, one has projecting plagioclase; smaller
ones nave drusy linings.

% OF SIZE (mm)
COMPORENRT CCOLOX RCCK SHAFPE DOM, RANGE NOTES
Vug lining Zrown 1 1
Clasts
Litnhic Slightly 2-3 Subrnd 1 -7 2
rarplish
gray
Lichie Yellowish <1 1 3
aray
Olivi?) Yellowish <1 Subrnd 1 -3
green
Plag Gray-— 1 Ang 1-14
white
Matrix 95 <0.1 <0.1 - 1 b
NOTES

1. 4.5 mm diameter vug lined with brown pyroxene, sugary yellow mineral
and plagicclase.

2. Tinely reerystallized., Two largest have 3 mm yellow green mineral
in them.

3. Sugary aggregate of plagioclase and yellow green mineral.

h. Fire sugary intergrowth of light gray, yellowish gray minerals.
2 -~ 3% opacue minerals about 0.1 mm. Aboub 5% of mabrix ranges
up to 1 mm - this fraction is angular yellow-green mineral and
plagioclase debris,
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Sample 72315 S-73-16657
THIN SECTION DESCRIPTION BY: Wilshire DATE: 3/1/73
SECTION: 72315,7
SUMMARY: Metaclastic rock, irregularly annealed. Loecally wvuggy with
distinctive crystal growth around vug walls,
MATRIX, 80% OF ROCK
% OF

PHASE MATRIX SHAPE SIZE (mm) COMMENTS
Opa 1 -2 Short Te 0.4 Granoblastic to poikiloblastic;

prisms voikiloblastic pyroxene to 0.3 mm.
Opx Probably both opx and cpx in

To 0.3 . .

Cpx matrix. Much angular plagioclase,
Plag clivines; tiny plagioclase laths
Oliv are common.

MINERAL CLASTS, 10 - 15% CF ROCK

% OF

PHASE CLASTS SHAPE SIZE (mm) COMMENTS
Plag 95 Ang To 0.8 Plagioclase and olivine have normsal
Cliv 5 Ang Te 0.5 zoning symmetrical to angular

Pyrox Tr Ang To 0.3 grain shapes.
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LITHIC CLASTS, 5 - 10% CF RCCK
% OF

TYPE CLASTS SHAPE S1zE (mm) COMMENTS

I 65 2 T - "medium grained" hornfels with
poikiloblastic orthopyroxene to
0.7 mm encleosing plagioclase and
irregular olivine.

IT 30 2 IT - fine-grained hornfels-nearly
"identical" to matrix.

TiT 5 0.8 III -~ recrystallized plagioclase

ADDITIONAL

aggregates.

COMMENRTS: Vuggy patches to 2 rm across in matrix., Contaln

light brown clinopyroxene, plagicclase anc minor opaques. Percentages
visuval estimates.

section 72315,7 $-73-19932

Width of field 3,16 mm, plane light

OPAQUES DESCRIPTION BY: ZBrett DATE: 3/14/73
SECTICN: 72315,7

% OF SIZE
PHASE SECTION SHAPE {rm ) COMMENTS
Ilm <1 Irreg To 0.4 Ilmenite occurs in irregular
Fe-Ni <0,2 Irreg To 0.4 embayed grains with sieve
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Troil <0.1 Irreg, To 0.1 structure, Most ilm is Mg-
rnd rich. Appears to be bimodal
X Tr Irreg To 0.02 size distribution in ilm,
Spinel Tr Lamellae To 0.02 with smaller size (to 20u)
Ratile Tr Lamellas To 0,02 having a greater abundance

of laths. Metal and troilite
ig both rounded and ragged and
irreg.
Phase ¥ is light gray, reflectively less than ilm, semi-opague with white
internal reflection; is associated with ilmenite, characteristic spinel
and rutile lamellae in ilmenite.

72335

ROCK TYPE: Metaclastic WEIGHT: 108.9 g
COLOR: Greenish gray {(5GY 6/1) DIMENSIONS: 8 x 1.5 x 1.5 cm
SHAPE: Angular on fresh fractures;
exposed surface rounded
COHERENCZ: Intergranular - Tough
Fracturing - None penetrative

BINOCULAR DESCRIPTION BY: Marvin and Stuart-Alexander DATE: 2/2/73

FABRIC: Fine-grained; sugary

VARIABILITY: Homogeneous groundmass with variety of recrystallized clasts

SURFACE: Exposed surfaces (N, T and part of E) are thinly coated with
dark yellowish brown (L0YR 4/2) material. S, W, and B are freshly
broken.

ZAP PITS: Many on N, T, and part of E surfaces; none on others.

CAVITIES: 30% of surface; irregular with drusy crystals; size of
cavities 0.1 to 1.0 mm, dominant size 0.2 rm.

SPECIAL FEATURES: Drusy vugs are lined with euhedral ilmenite,
rare troilite crystals, and sugary minerals. Most lithic clasts
are recrystallized with fine-grained, sugary textures.

%4 OF STZE (mm)
COMPONENT COLOR ROCK SHAPE DOM. RANGE NOTES
Matrix Pale 80 <0.2 1
greenish
gray

(5GY 6/1)
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Maf sil Vitreous ™ T 2

clast pale

yellow

Maf sil Yellowish 0.5 0.5 -2 3

clast green

Plag White \ 12 0.5 0.5 - 3 L

clast to ‘

c'less

Opague Black 1.5x1 <1.5 5

clast

Pyrox{?) Brown

clast

Lithic T Faint g Irreg 6

bluish

Lithic IIT Brown Subang 5x7T T

Lithic IIT  Greenish > 8 Rnd 5 8

Lithic IV Pale ' Subang 2 - b 5%7 9

grayish
brown

NOTES:

l. Too fine-grained tc estimate mode bul contains 0.05 mm black flakes
of disseminated ilmenite, often’ in clumps and stringers, 0.2 mm.

2. Anhedral yellowish translucent and grayish white mafic silicate
and probably plagicclase and anhedral, reddish mineral debris.

2. Grayish white ccre with yellow rim; olivine(?).

3. Olivine grains common.

L. Plagioclase, cleavage conspicuous.

5. Ilmenite(?), very shiny crystal, partly hollow from skeletal growth.

6. Aphanitic, merges with groundmass.

7. Basaltic; brown pyroxene and pale gray plagioclase, 60:40 ratio,
trace of imenite. High vuggy, 50% cluster of troilite. Both are
euhedral.

Granular, mediur grained, olivine; recrystallized to polycrystal
aggregate.

9. Aphanitic. Colors vary slightly. Boundaries can be gradational

72335 (Continued)

with groundmass.
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Sample 72335 S-73-16246
72355
ROCK TYPZ: Vesicular holocrystalline WEIGHT: 367.4 g
tan breccia DIMENSIONS: 10 x 6.5 x 5.5 cn

COLOR: Light olive gray (5Y 6/1)
SHAPE: 3locky
COHERENCZ: Intergranular - Tough
Fracturing - Few non-penetrative fractures

BINOCULAR DESCRIPTION BY: Jackson and Morrison DATE: 1/16/73

FABRIC: Holocrystalline and sugary with some lath-shaped plagioclases
VARTABILITY: Heterogenecus in grain size and in distribution of minerals
and cavities.
ZAP PITS: Many on N (average 2 mm halo, 0.5 mm pit, 4 mm svall);
few on the exposed parts of E, W, B, and T, none on S.
SURFACE: E, 5, and T are hackly sand fresh; others are knobby and discolored.
CAVITIES: Vugs are 3 - L% of rock, range in size from 1 rm to 4 x 6 mm.
All vugs have crystal linings, the larger vugs having the larger crystals.
The largest vug has plagioclase crystals which average 1 mm vrojecting
variolitically into cavity, plus honey yellow pyroxene about 0.5 mm in

diamever.
7 OF SIZE (mm)
COMPONEN™ COLOR ROCK SHAPE DOM. RANGE NOTES
Lithic Gray 10 Rnd 2 - 1z 1
Lithic <5 Rnd Lk 2
Plag clasts 5 Jp to 3
01iv(?) 1-2 Up to 1.5

clasts
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Pyrox Honey 1 Up to 1.5

clasts brown

Troil <1 3
clasts

Matrix T <0.1 - 0.3 i
NOTES

1. Very Tine-grained hclocrystalline clasis. Grain size is 0.2 rm,
mode is olivine 2%, squant mafics 2%, plagioclase 50%, and h0% gray
pyroxene(?). This clast type is finer graived than the matrix.

2. Wnether cr not these rounded aggregates of pyroxene, olivine, or
vlagioclase are clasts or vug fillings is unknown. They have open
structuresz. Mineral proportions of the most mafic of this tyve: root
beer pyroxene, 50%; plagioclase, 20%; olivine, 10%; rest is porosity.
Mineral preoverticas of the most plagioclase-rich of this type o clast
(meae estimazed “row a single 6 x & mw clast with 0.3 mm grain size):
40% root beer pyroxene, 45% plagioclase; the rest is poresity.

3. TIn a vug; oaly one seen.

4. Heloerystalline but heterogeneous in mineralogy and grain size.
Minerals pressnt seem to be: plagioclase, olivine, brown pyroxene,
gray pyroxene lor plagioclase), opaques (disseminated). Plagioclase
is *he dorirant =incral, but small grain size prevents estimation of

a mode.

Sample 72355 S-73-15354
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THIN SECTTION DaSCRIPTIGN BY: Jackson
SECTTON: 72355,k
SUMMARY: Vuggy, holeccrystalline breceia. Only

three are metaclastic rock fragnents and the
unceformed opx crystal.
than the matrix, one is slightly coarser.
and orthopyroxene, with plagioclase dominant.
fragmental material, consisting largely
unusually high ratio of mafic gilicates

Two of the rock fragments
All are

of crysial
to plagioclase.

211

DATE: 2/10/73

four clasts in scction;
fourth is a large single
are finer grained
rich in plagioclase
matrix is =nnealed
debris with an

“he

MATRIX, 85% OF ROCK
% OF
PHASE MATRTX SHAPZ 5225 (mm) COMMENTS
Plag 35 Subang 0.05 Litnic fragrents are mostly
Opx Ny Subang 0.05% feldspar-rich. Vesicles
Cpx 5 Subang 0.05 are un_ined. Matrix does
Oliv 5 Subang 0.05 not change size ¢r mineralogy
Lithic 10 Subrnd 0.3x1.0 near vesicles. 5Size range
Vesicles 5 Flattened C.5x1.0 for all mineral fragnments 1is
Opagues <5 Subang to 0.02 0.01 - 1.0 mm.
vermicular
MINERAL CLASTS, <1% OF ROCK
% OF
PHASE CLASTS SHAPZE SIZE (mm) COMMERTS
Opx 100 Ang 1.C
LITHIC CLASTS, 15% OF 20CK
% OF
TYFE CLASTS SHAPE 5123 (am) COMMENTS
I 35 Subang 3.0 I Orthopyroxene vlagioclase
11 50 Subrnd 2.5 x .o rcrrfels. Original grain size
11T 15 Subrnd 1.0 1.0 may have been about L mm; now
pclygonally recrystallized to
an aggregate about 0.01 mm,
75% nlagicclase; 25% pyroxene,
IT. Cryptocrystalline aggregate of ftiny, feathery nlagicclase laths studed

with somewhat larger (0.0l mm) cpx and opaque minerals.

cpx 10%; ilmenite 10%.
ITT.
by necklaces of 0.05 mm orthopyroxene grains.

ADDITIONAL COMMENTS:

All percenftages are visual

Flagicclase 80%;

Plagioclase rich hornfels 0.15 mm polygenal nlagioclase grains surrounded

Very few opaque minerals.

estimates only.
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THIN SECTION DESCRIPTION BY: Morrison DATE: 3/1/73

SECTION: 72355,k
SUMMARY: Metaclastic rock with all components recrystallized.
Poikiloblasts are small and rare.

MATRTX, 80% OF ROCK

% OF SIZE
PHASE MATRIX SHAPE (mm) COMMEN'T'S
Plag 30(7) Blocky 0.5 - <0.1 Small poikiloblasts of pyroxene
and and plagioclase compose about
laths 1% of matrix. Opaques are
Pyrox 40 ~ 50 Anhed 6.5 - <0.1 complex, showing four types:
Oliv 10(7) Anhed 0.5 --<0.1 yellow-white, gray-white, yellow,
Opa 5 Irreg 0.5 - <0.1 and dark gray.
MINERAL CLASTS, 15-20% OF ROCK
% OF SIZE
PHASE CLASTS SHAFE (rm ) COMMERTS
Opx 1 Rnd 1 Cpx with exsolution lamellae.
Plag 60 Ang to =1 Crystals are zeoned, and have
rnd reaction rims with matrix.
Maf sil Lo Ang to 0.5 -1 Plag crystals are blocky and sub-
rnd rounded. Most are zoned. In-

clusion trains near rims may be
coincident with zoning.
0livine plus clinopyroxene.

LITHIC CLASTS, 2-3% OF ROCK

% OF SIZE
TYPE CLASTS SHAPE (mm) COMMENTS
I Ang 6x3 I ~ c¢ne clast, feathery intergrowth

of plag (60%) and mafic silicate
(10-15%), opaques {5-10%) and very
fine-grained mafic silicate(9) 20%.
Resembles devitrified glass.

1T Rnd 3x3 IT - one clast, rock formed of 0.5 mm
plag poikiloblasts (80%) plus finer
grained interstitial mafic (20%),
very fine-grained mafic (1-2%), and
accessor opaques.

ITI Rnd 1.5x1.5 ITT - several clasts composed of plag
(60-70%), olivine (20-30%), and
accessory opaques. Some plag is
poikiloblastic with olivine in-
clusions. Plag is bimodal in grain
size.

v Rnd 1.5 IV ~ one clast with polygonal olivine
(00%), polygonal plag (10%).
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OPAQUES DESCRIPTICN BY: Brett DATE: 2/1/73 213
SECTTION: 72355,h4
% OF SIZE

PHASE SECTION SHAPE (mm ) COMMENTS
Ilm <1.5 Trreg To 0.7 Tlmenite is largely the pleochroic
Rut Tr Lamel Tao 0.1 Mg-rich type; scme grains show the
Cr-5Sp Tr Laths typlcal Apollo 1Y rutile lamellae

& irreg To 0.05 and spinel lamellae and inclusions.
Fe-Ni 4 0.1 Blebs To 0.05 Mueh ilmenite shows sieve struchture
Troil < 0.1 Blebs To 0.02 and has rounded outlines - not as

recyrstallized as 76015.
Section 72355,4 S$-73-19937
Width of field 3.16 mm, plane light
72375
ROCK TYPE: Green-gray breccia WEICHT: 18.16 g

NOTE: This sample was storesd as a refrigerated reserve after photo-
graphy and was not studled under binocular microscope. It
resembles two other samples from the same boulder, 72355 and

72395,

Sample 72375 S, S-73-15356
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ROCK TYPE: Metaclastic WEIGHT: 536.4 g
COLOR: Light olive gray (N5Y 6/1)
SHAPE: Angular, tabular DIMENSIONS: 12x9x5.5 cm
COHERENCE: Intergranular - Tough
Fracturing ~ One penetrative
BINOCULAR DESCRIPTION BY: Marvin and Morrison DATE: 2/1/73

FABRIC: Equigranular, granular

VARTABILITY: Homogeneous

SURFACE: 5 surface sp.it along a fracture plane with numerous shallow
vuggy areas. N, W, and T are kncbby and rounded; rest are angular,
hackly, and fresh,

ZA? PITS: Many on T, W, and W; none on B, E, and 8.

CAVITIES: Vugs form 10% of B, range from 0.2 to 2 mm, tend to be irregular,
some are elongate, and many are lined with drusy crystal terminations.

SPECIAL FEATURES: Average grein size in matrix is 100 microns.

% OF SIZE {(mm)

COMPONENT COLOR ROCK SHAPE DOM. RANGE NOTES
Matrix Light a7 <0.1 1

olive

gray
Lithice Brown <1 Rectang 5x%10 2
clasts
Vitreous Gray 1 Subrnd 3
clasts
Micro- <1 Txh I
clastic
clast
Plag clasts Gray 1 Anhed 1 -2
Lithic Light <1 Ang- 20%15% 6
clast gray blocky
Lithic Gray <1 Lensoid 20x10 T
clast
NCTES:

1. Components of the matrix are: plagioclase, L5-50%; mafic silicate,
L5-50%; opagues, up to 5% and metal and zroilite, 1-2%. The opaques
are homogeneously distributed and the metal and troilite occur as
round blebs.

2. One clast on B: mode is pyroxene 70%, plagioclase 30%. Pyroxene measures
1.5 - 2 mm; c¢last 1s lighter colored and finer grained than matrix.

3. Aphznitic clasts with sugary appearance; one such clast has Tine
opaque inclusions.

4. Light colored and relatively coarse grained clast consists of plagio-
clage and mafic silicate, which is tawny yellow, and eguidimensional.
One plagioclase c¢crystal is 2-3 mm long.
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5. Cleavage shows grain size.
6. Only one, which is on the S surface; vuggy.
T. Only one, which is on the & surface.
Sample 72395 S-73-16052
72415
ROCK TYPE: Metaclastic WEIGHT: 32.34 g
CCLOR: Tale yellowish, greenish gray DIMENSIONS: Two pieces both

{5y 8/1 to 50Y &/1)

L x2x 0.8 cn

SHAPE: EBlabby chip
COHERENCE: Intergranular - Tough
Fracturing - Few penetrative
BINOCULAR DESCRIPTION BY: Wilshire/Horz DATE: 2/1/73
FABRIC: Microbreccia
VARTABILITY: Homogeneous
SURFACE: Finely hackly
ZAFP PIT3: Many on B and adjacent parts of N, E, W, and S; none on T.
CAVITIES: Nore
% OF SIZE {(mm)
COMPONENT COLOR ROCK SHAPE DOM. RANGE NOTES
Mineral
clasts
I Pale 30 Irreg 1.5 -3 1
yvellow to

green

prismatic

o
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1T Dark <1 Equant 1 -2 2
brownisn
red
11T Light 1-2 Irreg 1 -2 3
bluish
gray
Lithice
clasts
1 Gray Subang 2 2 -3 i
II Yellowish} 1-3 Subang 2 -3 5
gray
Matrix 65 <0.1 <0.1 - 1 6
NQTES:
1. Olivine or possibly orthopyroxene, resinous. A few grains are tan.
2. More reddish where broken; spinel(?).
3. Plagioclase, which looks sugary.
L. Sugary plagioclase-mafic silicate aggregates.
5. Resinous yellow-green mineral and plagioclase.
6. Consists of 35% resinous yellow-green mineral, seriate from clast

size to resolutior, trace to 1% reddish spinel(?), trace to 1% opaque
mineral, 1 - 2% recognizable sugary gray plagioclase. Remainder is too
fine-grained to identify.

Sample 72415 T, $-73-16199
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THIN SECTION DESCRIPTION BY: Wilshire DATE: 2/28/73

SECTION: T72kl5,11
SUMMARY: Olivine-rich metaclastic rock. Percentages based on 500
point counts.

MATRIX, LL% OF ROCK

Matrix is all material <0.1 mm, but is composed of the same constituents
as the clasts.

MINERAL CLASTS, 55% OF ROCK

% OF STZE
PHASE CLASTS SHAPE {mm ) COMMENTS
0liv G9 Ang Olivines commonly partly recrystallized
Plag L Ang to small polygonal grains, especially

along strain bands. May be a small
proportion of pyroxene counted as
olivine.

LITHIC CLASTS, 1% OF ROCK

% QF STZE

TYPE CLASTS SHAPE {mm ) COMMENTS
Spinel- 60 Subang Wormy and rod shaped intergrowths of
plag - brown spinel and plagioclase. A
maf sil mafic silicate also occurs as
Grano- Lo Subang small grains in the intergrowth.
blastic The same type of intergrowths occur
o0liv(?) and as thin, discontinucus bands in some
rlag large olivine grains.

OPAQUES DESCRIPTION BY: Brett DATE: 2/14/73

SECTION: T2415,11
Mesal is the only readily discernable opaque phase present and it occurs in
trace amounts (£0.05%) in gralng up to 0.0L mm in diameter.
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Section 72415,12 5-73-19947
Width of field 3.16 mm, plane light

72416
ROCK TYPZE: Metaclastic WEIGHT: 11.53 g
COLOR: 5Y 8/1 to 56Y 8/1 DIMENSIONG: 2.1 x 1.2 x 0.9 cm
SHAPE: Irregular
CCHERENCE: Intergranular - Friable
Fracturing - None
BIVOCULAR DESCRIPTION BY: Hor:z DATE: 3/16/73

SURFACE: Hackly

ZAP PITS: Many on Ty nore on all others because they are fresh
fracture surfaces.

CAVITIES: None

SPECIAL FEATURES: Same as 72415 (dunite).



219

72417
ROCK TYPE: Metaclastic WEIGHT: 11.32 g
COLOR: 5Y 8/1 to 5GY B/1 DIMENSIONS: 1.2 x 2.1 x 3.2 cm
SHAPE: Irregular, slabby chip
COHERENCE: Intergranular - Tough
Fracturing - Few, non-penetrative
BINOCULAR DESCRIPTION BY: Horz DATE: 3/16/73

SURFACE: Hackly

ZAP PITS: Many on T; none on other faces
CAVITIES: None

SPECIAL FEATURES: Same as 72415 {dunite).

Sample 72417 72416 72418
$-73-17968
72418
ROCK TYPE: Metaclastic WEIGHT: 3.55 g
COLOR: 5Y 8/1 to SGY 8/1 DIMENSIONS: 1 x 2.5 x 4 em

SHAPE: Slabby
COHERENCE: Intergranular - Tough
Fracturing - Kone

BINOCULAR DESCRIPTION BY: Horz DATE: 3/16/73

SURFACE: Many on T3 ncne on all other surfaces

CAVITIES: None

SPECIAL FEATURES: Same as 72415 (dunite). A few exceptiorally large
spinels (up to 1.5 mm). Chips (2418, 72417 and T24l€ are iden-
tical to T2L15 and should be treated as one rock.
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T2h35
ROCK TYPE: Metaclastic WEIGHT: 160.6 g
COLOR: Gray (NL) DIMENSIONS: Two mated pieces:
SHAPE: Angular L x5 %x 3 ¢enm
COHERENCE: Intergrarnular - Tough 5x b x 3em
Fracturing - One penetrative

fracture. Rock now in two pieces

BINDCULAR DESCRIPTION BY: Morrison and Marvin DATE: 2/1/73

FABRIC: Very fine-grained equigranular matrix. Claste in rock and
elongate cavities all aligned.

VARTABILITY: Matrix shows some variation in grain size near certain
cavities.

ZAP PITS: Many (glass-lined) con B and part of W.

SURFACE: B and W are knobby, rounded, and discolored; rest are hackly
and fresh.

CAVITIES: <1%, vesicles reach 8 mm across; most cavities are smooth
surfaced or drusy on a microscale; some have metal (7} sprneroids;
some large vugs, which form only a small portion of the cavities,
are nearly filled with plagicclase crystal and matrix mixture.

SPECTIAL FEATURES: One type one clast shows partial digestion and
recrystallization into relative large (0.5 mm) single crystals.
Recrystallization is most pronounced on the rim of clast. Core is
relict vitreous plagiocclase or maskelynite,

% OF SIZE (mm)
COMPONENT CCLOR ROCK SHAPE TOM. RANGE NOTES
Plag and b Ang- 10 - 1 1
anortho irreg
Lithic 1 Ang~— 2l
irreg
Maf sil 1 Ang- 3
irreg
Matrix Gray gl 0.1 h

NOTES;

1. Granulated feldspar, shows faint reaction with the matrix. The
grain size 1s wvariable from sugary aggregates to single crystal.
plagioclase relics., A variation of this is a large mosaic of
maskelynite seen on the 5 surface,

2. Lithic fragments composed of plagioclase and green mafic gilicate
(troctolites?). Grain size is 1 mm.

3. Green mafic silicates. GSome have reaction rims. Grain size is
1 - 2 mm.

L, Composed of 0% wlagioclase and 40% mafic silicates. The masrix
contains less mineral debris than (2395,
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Sample 72435 S-73-16187
THIN SECTION DESCRIPTION BY: Morrison DATE:  3/1/73
SECTICK: T2435,7
SUMMARY: Metaclastic breccia which has totally recrystallized. It
containsg an earlier generation of a similar breccia tyve vlus rock
fragments which have been recrystallized to polygonal textures.
VATRIX, 85% OF ROCK
% OF SIZE
PHASE MATRIX SHATE (mm ) COMMENTS
Mafic 50-60 Anhed to <0.1 Matrix is annealed. Primary
euhed ratrix mineral Is clino-
Plag 30 Anhed and <0.1 vyroxene with some ortho-
laths pyroxene and olivine. No
Opaque <1 Irreg 1 poikiloblasts.
Dissem 2-3 Irreg <0.1
opague
MINERAL CLASTS, 10-15% OF ROCK
% OF SIZE
PHASE CLASTS SHAPE (ram ) COMYENTS
Plag Lo{?) Subrnd to <1-1 Plagioclase clasts typically
supang show glight progressive

zoning generally free of
inclusions.
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Cpx <1 Ang 1.5 and Only 2 grains of this epx,
0.5 which has broad lamellae
and included extinction.
One is zoned and may be
clinopyroxene rimmed by
orthopyroxene.

Oliv 10 Ang <l-1 Clivine is clear of inclusions

Cpx 50 Ang <1-1 Clinopyroxene without broad
lamellaze.

LITHIC CLASTS, 1% OF ROCK
% OF SIZE

TVPE CLASTS SHAPE (rom ) COMMENTS

I Ang 1 Metaclastic breceia fragment
with fine grained mafic matrix.
Grain size slipghtly larger
than host.

1T 2 Clast largely stripped from
edge of slide by polishing,
Remainder has 0.5 - 1 mn
grain size and consists of
50% plagioclase and 50%
olivine(?). Texture shows
annealing.

IrI Relict 1 Rock fragment with poikilitic
orthopyroxene enclosing
plagioclase plus discrete
plagioclasze greains. Texture

) i1s annealed,

1V Relict 1 Devitrified plagioclase with
glass.

OPAQUE DESCRIFTTION BY: Brett DATE: 2/15/73

SECTION: 72u435,7

% OF SIZE
PHASE  SECTION  SHAPE (mm) COMMENTS
Tinm 3 Subhed Av about Tlmenite is partially recry-
lamel, 0.03 stallized so that subhedral laths
irreg are locally developed. Some clasts

Arm Tr Ang To 0.02 contain no opaques other than

Spinel Tr Ang To 0.02 finely disseminatec metal.

Fe-Ni 0.5 Blebs, To 0,04

irreg
Troil Tr Blebs, To 0.1

irreg



72435 (Continued) 293

Section 72435,7 S-73-20012
Width of field 3.16 mm, plane light

72505, 72535-72559
(exclusive of numbers ending in digits 0-L4)

SAMPLE TYPE: Rocks (fragments >1 om) from the first Staticn 2 rake
sample (15 fragments) and asscciated soil (1 fragment).

CLASSIFTCATION BY: Phinney DATE: 3/1/73

BLUE-GRAY BRECCIA
72535-72548

Angular to subrounded, tough, dark bluish-gray, matrix-rich breccia
containing predominantly anorthositic clasts (including plagioclase grains)
but including a feow olivine and pyroxene clasts., 72546-72548 contain
irregular patches up to 1 cm across of coarser, tan, less coherent materisl
containing about 20% brown mafic silicate.



224 70505, 72535-72559 (Continued)

GREEN-GRAY BRECCIA
72505, T25h9-72558
Subangular, tough, greenish_gray, natrix-rich breccia containing a
few percert mineral clasts of olivine, plagioclase, and probably pyroxene.

Cavities consist of a Tew percent elongate cpenings often combined with a
Tew round vesicles.

FELDSPATHIC ROCK
72559

Subangular, tough, light gray rocx consisting entirely of fine-grained

(<0.3 mm}, sugary textured, light gray grains with a few (<1%) tiny specks
of blacx and orange-orown grains.

72505

#d= mevaclastic WEIGHT: 3.09 g
Wt gray (K7) and DIMENSTONS: 1.7 x 1.5 x 1 cm

21 /1)
SHAZE blorg, reounded outer surface
COHERENCE: Intergrzaalzr - Tough

Yracturing - Hone

SINOCULAR DZBCRIPTTON BY: Agrell and Agrell DATE: 3/23/73

rZace rounded, feldspars siightly chalky; E and
re surtaces; Kk, 5, and W partly outer surfaces.

on Joand on S and W o towards Ty few cn N towards T,
3. Zars are surrounded by white haloes.

CAVIT

: % as crysial lined wvugs; few 0.3 rm, most 0.1 mnm.
:ZS:  The rock 1is probably a high grade mefaclastic
itic oxene: vugs suggest partial fusion.

oy

40T SIZE {(zm)
COLOR RGCK SHAPE DOM., RANGE NOTES

COMPON

fWR

Matrix

Tlag C'less ci Eguant 0.1 1

Fyrox Tzle 4o Subrnd 0.2 0.2 - 0.k 2
gray

Cpag Black Gran <0.1 0.05 - 0.2 3

Fyrox ale <1 Subang 0.1 b



72505 (Continued)

Mineral
clasts
0liv Yellow 3 Subang 0.3 6.1 - 0.4
green
Pyrox Gray 1 Subang 0.3 0.1 - 1.0
brown
Plag C'less 1 Ang 0.3 0.3
NOTES:
1. Uniform grain size and sugary texture.
2. Opx(?)
3. In little irregular patches - ilmenite(7)
L, Cpx(7)
5. Opx(7)
Sample 72505 N,  §-73-17872
70535 - 72548
{exclusive of numbers ending in digits 0 - L)
ROCK TYPE: Blue-gray breccias WEIGHT: 72535 - 221.4
COLOR: Matrix is dark bluish-gray {about 72536 - 52.30
5B /1 to 5B 3/1) 72537 - 5.192
SHAPE: Angular to subangular with 72537 72538 - 11,09
and 72548 subrounded 72539 - 11,22
COEERENCE: Intergranular - Tough 72545 ~ 4,055
Fracturing - None except 725L6 - 4,856
one penetrative T25LT - 5,045
in 72539 72548 - 29,29
BINOCULAR DESCRIPTION BY: Phinney DATE: 3/1/73

FABRIC: Breccisa
VARTABILITY: See "Special Features"

RmEmEEKR®R



SURFACE: Fresh and hackly to eroded

ZAP PITS: Range from none (72545) through few (72539) to many on one
surface, rone on others (72547) to many on one surface and few on
others (72535, 72548) to many on most or all surfaces (72536, 72537,
72538, and 725L46).

CAVITIES: Range from no cavities (72536) to several percent <1 mm
spherical vesicles (best example is 72538) to vuggy to elongate
open fractures and combinations of these.

SPECTIAL ¥EATURES: Maximum clast population with largest fragments
oceurs in 72536, There is a higher proportion of plagioclase
clasts in 72530 than in others. In 77546, 72547, and 72548 there
are irregular patches up to 1 cm across of coarser (C.1 - 0.5 mm),
tan, less cohnerent material containing about 20% brown mafic
silicate (probably pyroxene).

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE DOM. RANGE NOTES
Matrix Bluish >Q0 <0.1 1
gray
Clasts
Anorth Very 5 - 10 Subrnd 2 - 10 2
light to
gray subang
Maf sil Brown 1 Subang To 1 3
Maf sil Green 1 Subrnd To 1 L
NOTES:

1. Very fine-grained, sugary

2. Range from single plag grains to gabbroic anorth compositions,
generally brecciated

3. TProbably pyroxene

4, Probably clivine

Sample 72536 $-73-19462
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Sample 72548 S-73-19730
72549 - 72558
(exclusive of digits ending in 0 - k)

ROCK TYPE: Green-gray breccias WEIGHT: 72546 - 21,00 g
COLOR: Matrix is light olive gray 72555 - 10,48 g

(5Y 6/1) to greenish gray (5GY 6/1) 72556 - 3.861 g
SHAPE: Subangular 72557 ~ 4.559 g
COHERENCE: Intergranular - Tough 72558 « 5.713 g

Fracturing - None

BINOCULAR DESCRIPTION BY: Phinney DATE: 3/1/73

FABRIC: Breccisa

ZAP PITS: From few on some faces (72555, T2556) to some on most
faces (72549, 72557, and 72558)

CAVITIES: From a few percent small elongate fracture-~like openings
to a combination of these with small round vesicles, Some vesicles
contain relatively coarse basalt-like mineral assemblages.

SPECIAL FEATURES: Maximum clast population occcurs in 72549, 72557
and 72558 are somewhat finer-grained that the others.

% OF SIZE (mm)
COMPCNENT COLOR ROCK SHAPE DOM., RANGE NOTES
Matrix Light g5 <0.3 1
gray
Clast
Maf sil Green <5 Rnd 0.5 -1 2
Maf sil Brown <1 Subang 0.5 3
Plag(?) Gray <1 Subang 0.5 - 3 4
NOTES:

1. Made up of equigranular grains of about 90% light gray, 5% black
opaque, <5% light brown, and 1-2% green,

2. 0Olivine, on one face there is a cluster of these grains,

3. Probably pyroxene

4, Light gray granular material, may be brecciated plagioclase,
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12559

ROCK TYPE: Felaspathic rock WEIGHT: 27.84 g
COLOR: Light olive gray {5Y 6/1) on DIMENSIONS: b x 3 x 2 ¢cm

eroded surface
SHAPL: Subangular
COHRERENCE: Intergranular — Tough

Fracturing - None

BINOCULAR DESCRIPTICHN BY: Phinney DATE: 3/1/73

VARTABILITY: Homogereous

ZAP PITS: Many on all surfaces

CAVITIES: None

SPECIAL FEATURES: Sugary textured rock containing about 08% translucent
light gray grairs (<0.3 mm in size) with a few very tiny specks (<0.1
mm) of black opaque minerals and orange-brown gralns (spinel?). A
few light green grains are sparsely scattered.

Sample 72559 T, S$-73-19737
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72705, T72735-72738

SAMPLE TYPE: Rocks (fragments >1 cm) from the second Station 2 rake
sample on fragments) and associated soil (1 fragment),

CLASSIFICATION BY: Morriscn DATE: 3/2/73

BLUX-GRAY BRRECCIA
72738

Angular, very coherent, dark bluish-gray, matrix-rich breccia
containing a few rounded light colored clasts.

GREEN-GRAY BRECCIA
72735

Rounded, very coherent, greenish-gray, vesicular, matrix-rich
breccia containing less than 1% olivine and plagioclase clasts.
Matrix is coarser than for blue-gray breccias 72705 and 72738,

TAN BRECCIA
72736 and 72737

Angular, coherent, tannish-gray, slightly vesicular, matrix-rich
breccia containing a few mineral clasts and very few lithiec clasts.
Coarser grained than greenish-gray breccla T2735.

MISCELLANEOUS
72705

dne~half crushed anorthosite and one-half black glass containing
a few fragments of white ancrthosite. f$lass is highly dust-coated.

72705

ROCK TYPE: Black glass and crushed WEIGHT: 2.39 g

anorthosite DIMENSIONS: 1.3 x 1 x 1 cm

COLOR: Black and white
SHAPE: Equant, irregular
COHERENCE: Intergranular - Tough
Fracturing - Abundant, many penetrative



230 72705 {Continued)

BINOCULAR DESCRIPTION BY: Simonds

FABRIC: Glass is isotropicy anorthosite is granular

VARIABILITY: Two dissimilar materials

SURFACE: T, N, S, E, and W are covered with tightly adhering dust,
especiaglly to the black glass as if it was hot and dust welded to
molten glassy; B is partially fresh and not covered.

ZAP PITS: Many on T, N, 3, W, and E; few on E.

CAVITIES: Abundant spherical and irregularly-shaped pores in the
black glass.,

SPECIAL FEATURES: Contact between glass and anorthositic material
is sharp but the anorthosite has an abundance of the larger milky-
lustered grains; or the contact may be marked by a highly fractured
layer of feldspathic glass which appears as separate grains.

% OF STZE (mm)
COMPONENT COLOR ROCK SHAPE DOM, RANGE NOTES
Black glass Black 50 1
Anorth White 50 2

NOTES:

1. ©Shiny luster as if not devitrified. Contains bits of feldspar, which
have milky resinous luster (maskelynite?). Parts of the glass have
smoothly undulating surfaces indicating that they were original free
surfaces, wnile the glass fractures glimmer as if they were feldspar
cleavage faces.

2. Made of pulverized white minerals with large milky-lustered colorless
and pale green grains. The lusters are probably mafic silicates.

One 0.5 mm long opaque grain (ilmenite?). Zap pits in this material
have a white glass,

Sample 72705 Sy  S-73-17876
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72735
ROCK TYPE: Metaclastic (greenish WEIGHT: 51.11 g
gray breccia) DIMENSIONS: 5 x 3.5 x 2 cm
COLOR: Gray
SHAPE: Rounded
COHERENCE: Intergranular - Tough
Fracturing - None
BINOCULAR DESCRIPTION BY: Morrison DATE: 3/2/73

ZAP PITS: Zapped on all sides
CAVITIES: 10%, vugs have poorly developed druse

% QF SIZE (mm)

COMPONENT COLOR ROCK SHAPE DOM, RANGE NOTES
Matrix Gray Qg 1
Clasts

Maf sil Yellow <1 Ang 1

green

Plag <1 Ang 1

NOTES:

1. Grenular and fine-grained, but coarser than 72738.

72736

ROCK TYPE: Metaclastic (non-breccia) WEIGHT: 28.73 g

COLOR: Tannish gray DIMENSIONS: 5.5 x 2.5 x 2 cm
SHAPE: Angular, prismatic
COHERENCE: Fracturing - One fracture

BINOCULAR DESCRIPTION BY: Morrison DATE: 3/2/73

ZAFP PITS: Zapped on all sides

CAVITIES: 1%, normal to long axis; rock will break readily along
this line.

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE DOM. RANGE NOTES
Matrix 95 1
Clasts
Norite(?) Two Rnd To i 2

3een
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Maf sil Yellow -2 1
green
Plag 1 -2 1
Opaq 2
NOTES:
1. Granular intergrowth of mafic silicate, plag, and disseminated
opagques. Ccarser-grained than greenish-gray breccia 72735,
2. Intergrowths of yellow-green mafic {oox?) and vlag in h0:60
ratic. Aprears to have interlocking lLexlures,
3. Zisseminated homogeneous,

Sample 72736 B, 5-73-19438

72737
ROCK TYPE: Metaclastic (tan breccis) WEIGET: 3.33 g
BINOCULAR DESCRIPTICH 3Y: Morrison DATE: 3/2/73

SPECIAL FEATURES: Kork is identical to 72T736.
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72738
ROCK TYPE: Blue-gray breccia WEIGHT: 23.75 g
COLOR: Gray DIMENSIONS: & x 2.5 x 2.5 cm
SHAPE: Angular
CCHERENCE: Intergranular - Tough
Fracturing —~ Non-penetrative
BINOCULAR DESCRIPTION BY: Morriscn DATE: 3/2/73

SURFACE: One surface shows evidence of shattering
ZAP PITS: Zapped on all gides
CAVITIES: None

% OF SIZE {(mm)
COMPONENT COLOR ROCK SHAPE DOM, RANGE NOTES
Lithic
clasts
T One End 2 1
seen
1I 9 Rnd 1.5 <l - 3 2
Mineral
clasts
Yellow- 1 Ang-- 1
green rnd
mafic
Plag 1
Matrix Dark G0 3
gray
NOTES:
1. I is 60% plag and 40% brown pyroxene. Some plag may have gone to
maskelynite.

2, II is a sugary aggregate of plagioclase. Forms most of lithic clasts,
3. Cryptocrystaliine, granular.
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73145
ROCK TYPE: Breccia WEIGHT: 5.60 g
COLOR: Medium dark gray (Nh) DIMENSIONS: 2.5 x 2 x 1 cm
SHAPE: Slabby, angular
COHERENCE: Intergranular - Tough
BINOCULAR DESCRIPTICHN BY: Bence DATE: 3/28/73

FABRIC: Miecrobreccia

VARIABILITY: Isotrcpic

SURFACE: Smooth to hackly

ZAP PITS: TNone

CAVITIES: VNone

SPECIAL FEATURES: (1) Irregular fractures; (2) Matrix is probably
ferromagnesian-rich; and (3) Euhedral cinnamon brown pyroxene
crystal on smooth fracture surface.

% OF SIZE (mm)
COMPONENT COLOR RGCK SHAPE DOM. RANGE NOTES
Plag Light 20-25 Subequant 0.5 Q.25 - 2 1
gray ang
Matrix Medium 75 2
dark
gray
Pyrox Cinnamon <1 Euhed 3
prisms
NOTES:
l. Clasts or relicts.

2. Possibly diabasic,.
3. On fracture surlace,

Sample 73145 73146
S-73-21776
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73146
ROCK TYPE: Anorthosite WEIGHT: 3.01 g
COLOR: Very light gray (N8)
SHAPE: Subangular, blocky
COHERENCE: Intergranular - Tough
BINOCULAR DESCRIPTION BY: Bence DATE: 3/28/73
FABRIC: Inequigranular, clastic
VARIABILITY: Isotropic
SURFACE: Granulated
% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE DOM. RANGE NORZS
Matrix White 50 0.1
Flag White 50 Equant Up to 2 1
clasts to 1t to irreg
gray
Maf sil Pale 2 Equant 0.25 0.1 -1 2
green
Cpa Black <1
NOTES:
1. ©Shocked to varying degrees,
2. Probably opx.
73155

ROCK TYPE: Metaclastic WEIGHT: 79.3 g

COLOR; Medium dark gray (N4) DIMENSIONS: 5.5 x 4.2 x 3.8 cm

SHAPE: Blocky, subrounded

COHERENCE: Intergranular - Tough

Fracturing - Mew, penetrative
BINOCULAR DESCRTIPTION BY: Stuart-Alexander DATE: 2/12/73

FABRIC: Recyrstallized fine breccia

VARTABILITY: BEreccia

SURFACE: Smcoth to irregular

ZAP PITS: Few on W, E, and 8; many on N, B and T.

CAVITIES: < 1%, mostly irregular slits, some vugs, maximum 2 mm,
unevenly distributed.

SPECIAL IEATURES: Clast percenbts difficult to estimate because of
zapping on all surfaces and indistinct borders of many clasts.
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% OF STZE (mm)
COMPONENT CCLOR ROCK SHAPE DOM., RANGE NOTES
Matrix Medium 85 <0.1 1
dark
gray
Lithic
clasts
I Yellowish 1 Rnd 12x7 2
gray
IT White 5(7) Subrnd- 2 <1 -4 3
to rnd
III Medium 2 -3 Rnd(?) 2 <1 -4 L
to 1t.
gray
v Light <1 Subang 1 5
brownish to subrnd
v Gray and Tr Elong 6 6
wnite
VI Yellowish 1 Irreg 10 T
gray
Mineral
clasts
Maf sil Yellow 0.