
,; Ir
}> -) v

UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

,-a 10 _ _ _ _ _ _ ..
e(4\NASA-CR-127639) ,DOCUMENTATION OF APOLLO N72-28823
| 115 SAMPLES R.L. Sutton, et ,al (Geological

-~V Survey) - Apr. 1972 275 p CSCL 03B
Unclas

ac ~_ ____ G3/30 16021.

2I .v - This report is preliminary and has not

been edited or reviewed for conformity
with U.S. Geological Survey standards Reproduced bY

and nomenclature. NATIONALETECHNICAL 1
INFORMATION SERVICE

S eparetment of Commerce

Prepared by the Geological Survey for the ·n' f e l d'VA 221,1 

National Aeronautics and Space
Administration

IL '. 

i ,I
/ /
le 

1

\AX

f0 ('0I

5/ /(0

https://ntrs.nasa.gov/search.jsp?R=19720021173 2020-03-11T18:22:18+00:00Z



INTERAGENCY REPORT: ASTROGEOLOGY 47

Documentation of Apollo 15 samples

by

R. L. Sutton, M. H. Hait, K. B. Larson,
G. A. Swann, V. S. Reed, and G. G. Schaber

April 1972

Detals of llustratlons fi
Mi document may be better

on microfiche

Prepared under NASA goflsura c Ner T-65253-G



CONTENTS

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

. . . . . . . . .

Introduction . .

Acknowledgments .

Table 1 . . . . .

Table 2 . . . . .

Table 3 . . . . .

Figures . . . . .

Table 4 . . . . .

Table 5 . . . . .

Plates . . . . .

. . . . . . . .

. . . . . . . .

. . . . . . . .

. . . . . . . .

. . . . . . . . .

. . . . . . . .

. . . . . . . .

. . . . . . . .

. . . . . Fold-outs

. . . 1

. . . 3

. . . 4

. . . 8

. . .10

· . .11

. . 187

. . 191

in back



INTRODUCTION

This is a sample catalog designed to show the documentation

of Apollo 15 samples using photographs and verbal descriptions

returned from the lunar surface by astronauts David R. Scott

(Commander) and James B. Irwin (Lunar Module Pilot). Much of the

material in this report was drawn from, and is intended to super-

sede, an earlier report by Sutton and others (1971)1. Where

discrepancies occur between the location and numbering of samples

in this report and an earlier report by Swann and others (1971)2,

this report should be considered as the more accurate.

Almost all of the Apollo 15 samples have been correlated with

lunar surface photographs, descriptions, and traverse locations.

Where possible, the lunar orientations of rock samples have been

reconstructed in the Lunar Receiving Laboratory (LRL), using a

collimated light source to reproduce illumination and shadow

characteristics of the same samples shown in lunar photographs.

In several cases samples have not been recognized in lunar surface

photographs, and their approximate locations are known only by

association with numbered sample bags used during their collection.

Tables, photographs, and maps included in this report are designed

to aid in the understanding of the lunar setting of the Apollo 15

samples.

1Sutton and others, 1971, Preliminary documentation of the Apollo 15
samples: U.S. Geological Survey Interagency Report 34, 150 p.

2Swann and others, 1971, Preliminary description of Apollo 15 sample
environments, U.S. Geological Survey Interagency Report 36, 219 p.



Five tables are included which list samples in various ways.

Table 1 shows sample types, locations, and documented container

numbers. It also serves as an index which shows page numbers of

documentation photographs in this report. Table 2 lists all samples

that weigh more than 25 grams. Table 3 shows correlations between

sample numbers that have been changed or combined since their

initial number designations. Table 4 correlates samples with

lunar surface photographs. Table 5 is a cross-reference between

samples and weights, locations, documentation photographs, time

sequence of sampling on the lunar surface, and comments by the

crew pertaining to specific samples.

Sample numbers are shown in their complete form (i.e. 15016)

in all tables except Table 4. In Table 4, in map sketches, and in

photographs, sample numbers are shortened by dropping the prefix

"15."

Photographic documentation of samples is presented in the

following general way. The sequence of photographs is in order of

ascending LRL numbers, as far as possible. Many of the samples are

shown first by a down-sun lunar surface photograph that commmonly

includes the general setting of the sample, followed by a cross-sun

photograph (taken from closer range) that shows more details of the

sample and its local environment. These two photographs suffice

for most rake samples, scooped fines, and drive tubes. For

oriented rock samples the photographic documentation is extended

to include an enlargement of the cross-sun photograph with an insert

that shows the laboratory reconstruction of the sample's lunar

2



orientation. This is followed by an orthogonal layout of documentary

LRL "mugshots" (NASA photograph numbers are shown in the schematic

diagram) of the sample that best portray its lunar top, bottom, and

sides. The lunar top is indicated by direction symbols, which also

show the lunar azimuthal orientation.

Where possible, the pages are arranged so that the photographs

most relevant to one another are on facing pages. Thus there are

a few blank pages throughout the report.

Selected photographic panoramas taken at the traverse stations

are also included in this catalog, as fold-out pages at the end.

Each panorama is accompanied by a small planimetric map that shows

the relative locations of samples, significant blocks and craters,

and the Rover. In addition, samples are identified in the panorama

photographs.
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Table 1. Apollo 15 samples correlated with types, locations, sample bag
numbers and pages in report.

Sample Number Station SCB/DB Pages

15001-15006
15007-15008

15009
15010-15011

15012
15013
15014

IDrill Stem
Cores U-03/L-10

(008) (007)
Core U-07
Cores U-09/L-14

(010) (011)
SESC-1
SESC (blank)
SESC-2

8 2/-

2 1/-
6 5/-

9a -7/-
6 5/-
LM 7/-
8 5/-

Fines Basalt Breccia

15015
15016
15017
15018
15019

15020-15024
15025
15026
15027
15028

15030-15034
15040-15044

15058
15059
15065

15070-15074
15075,15076
15080-15084

15085
15086
15087
15088

15090-15093
15095

15100-15-104
15105
15115
15116
15117
15118
15119
15125
15135

15145-15148

X
X

X
X

x
x

x

x

X
X
X
X

X

Gabbro
x

X

X
X
X

X

X

X

Gabbro

X

Gabbro

X

X

X

X

X

X
X

Gabbro
X
X
X
X

X

+ X

X
X

X

LM
3
LM
LM
LM
LM
LM
LM
LM
LM
8
8

ALSEP
ALSEP
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2

4/-
4/-
5/162
5/162
5/162
CSB
CSB
CSB
5/162
5/162
6/252
6/253
6/-
6/-
1/156
1/157
1/157
1/158
1/158
1/158
1/158
1/158
1/159
1/159
1/187
1/187
1/186
1/186
1/186
1/186
1/186
1/186
1/186
1/186

27-30,40
31 -34
35-37,40
35,36
35,36
40,41
40,41
40,41
35-38,40
35-37,39,40
25,26
25,26
42-46
47-50
51-54
55,56
55-59
60,61
60-63
60-62,64
60-61
60,61
65,66
65,66
65,67,68
65,67,68
65,67,68
65,67,68
65,67,68
65,67,68
65,67,68
65,67,68
65,67,68
65,67,68

4
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13,14,65
15,16

17,18
19-22
23,24
25,26

Glass



Table 1. (continued)

Sample Number Fines Basalt Breccia Glass Station SCB/DB Pages

15200-15204
15205
15206

15210-15214
15220-15224
15230-15234
15240-15244

15245
15250-15254

15255
15256
15257
15259

15260-15264
15265-15267

15268
15269

15270-15274
15281-15284

15285
15286
15287
15288
15289

15290-15294
15295
15297

15298-15299
15300-15305

15306
15307
15308

15310-15314
15315-15320
15321-15360

15361
15362-15364
15365-15377
15378-15384
15385-15388
15389-15392
15400-15404

15405
15410-15414

15415
15417-15419
15421-15424
15425-15427
15431-15434

15435

X

X
X
X
X

X

X

X

X
X (SCB residue)

X

(Chips)

X

X

X
X

X
X

X

X

X

X

X
X

X

XX

X
X + X

X
X
X

X

+ X

X

X
XX

X

X

X in X
X

Pale green rock
Anorthosite

X
X (non-mare)
X (mare)

X

X

X

X

X

2 1/160
2 1/161
2 1/160
2 1/180
2 1/181
2 1/182
6 3/163
6 3/163
6 3/164
6 5/190
6 5/190
6 5/190
6 5/192
6 3/166
6 5/193
6 5/192
6 5/192
6 3/167
6 3/-
6 5/192
6 5/192
6 5/192
6 5/192
6 5/192
6 3/188
6 3/188
6 3/-
6 3/-
7 3/173
7 3/173
7 3/173
7 3/173
7 3/172
7 3/172
7 3/172
7 3/172
7 3/172
7 3/172
7 3/172
7 3/172
7 3/172
6a 6/168
6a 6/168
7 3/194
7 3/196
7 3/194
7 3/195
7 3/195
7 5/170
7 5/170

+ X

X

X

Anorthosite
X

Green and gray clods

Gray clods

65,69,70,71
65,69-73
65,69-71,74
65,69,75-78
65,69,75-78
65,69,77,78
69,79,80
79,80
79,80
81-84
81,82,85,86
81,82
87,88
19-22
87-93
87-93
87-93
95,96
N/A
87-94
87-89
87-89
87-89,93
87-89
97,98
97,98
N/A
99-102
103
103
103
103
103
103
103
103
103
103
103
103
103
104-107
104-107
108-110
113-116,122
108-112,121
117,118,120
117-120
113,114,121-12'
113,114,121-12-
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Table 1. (continued)

Sample Number

15445
15455
15459
15465
15466
15467
15468

15470-15474
15475,15476
15485,15486

15495
15498
15499

15500-15504
15505,15506

15507
15508

15510-15514
15515
15528
15529

15530-15534
15535-15537

15538
15545-15548

15555
15556,15557

15558
15561-15564

15565
15595-15598
15600-15604
15605-15610
15612-15683
15684-15689

15901
15902
15903
15904
15906
15907
15908
15909
15910
15911
15912
15916
15917
15918

Fines Basalt Breccia Glass

X
X
X
X

X

X

X

X

X
X

Gabbro

X

Brownish gray

X

X
Gabbro

X
X
X

X (Bag residue)

X

X
X
X
X
X
X
X
X
X
X
X
X
X
X

X

X
X

(DB
(DB
(DB
(DB
(DB
(DB
(DB
(DB
(DB
(DB
(DB
(DB
(DB
(DB

residue)
residue)
residue)
residue)
residue)
residue)
residue)
residue)
residue)
residue)
residue)
residue)
residue)
residue)

X
X
X

+ X

X

X
X
X

clods
X

X

X (Chips)

X + X

X
X

X

X

X

Station SCB/DB Pages

7
7
7
7
7
7
7
4
4
4
4
4
4
9
9
9
9
9
9
9a
9a
9a
9a
9a
9a
9a
9a
9-LM
9+LM
9-LM
9a
9a
9a
9a
9a
1
1
1
2
2
2
2
2
2
2
LM
6
6
6

6/171
7/198
6/-
5/199
5/199
5/199
5/199
5/203
5/203
5/204
5/174
6/-
5/-
7/255
7/255
7/255
7/255
7/273
7/273
2/274
2/274
7/275
7/275
7/275
7/278
BSLSS
2/-
2/-
2/-
2/-
7/281
7/283
7/283
7/282
7/282
1/156
1/157
1/158
1/159
1/160
1/181
1/161
1/182
1/186
1/187
5/162
5/190
5/192
5/193

124-126
127,128
129-132
133-136
133,134,137,138
133,134
133,134
139,140
139-142
145-146
139-141,143
144
145-147
148,149
148-151
148,149
148,149
152,153
152,153
154,155
154-157
158-162
158-166
158-162
158,161,162;167
168-170
171-178
N/A
N/A
N/A
158,159,179-183
184.-186
184-186
184-186
184-186
51-54
55-59
60-64
65,66
65,69-71
65,69,75-78
65,69-73
65,69,77,78
65,67,68
65,67,68
35-40
81-86
87-93
87-93
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Table 1. (continued)

Sample Number Fines Basalt Breccia Glass Station SCB/DB Pages

7 3/196
7 5/170
7 5/198
7 5/199
4 5/203
4 5/174
4 5/204
9 7/273
9 7/255
9a 2/274
9a 7/275
9a 7/278
9a 7/281
9a 7/282
9a 7/283

EVA 1 1/-
EVA 1 4/-
EVA 2 5/-
EVA 2 6/-
EVA 3 7/-

113-116,122
113,114,121-123
127,128
133-138
139-142
139-142
145,146
152-153
149-151
154-157
158-162
158,161,162,167
158,159,179-183
184-186
184-186

N/A
N/A
N/A
N/A
N/A

15924
15925
15926
15927
15931
15932
15933
15936
15937
15938
15939
15940
15941
15942
15943

15951
15954
15955
15956
15957

X (DB r
X (DB r
X (DB r
X (DB r
X (DB r
X (DB r
X (DB r
X (DB r
X (DB r
X (DB r
X (DB r
X (DB r
X (DB r
X (DB r
X (DB r

x (SCB
X (SCB
X (SCB
X (SCB
X (SCB

residue)
residue)
residue)
residue)
residue)
residue)
residue)
residue)
residue)
residue)
residue)
residue)
residue)
residue)
residue)

residue)
residue)
residue)
residue)
residue)
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Table 2. Apollo 15 rock samples weighing more than 25 g.

Sample Weight
Number (g) Bag Station Basalt/Breccia/Glassy

Status of
Recovering
Orientation

4770.2
923.7
77.3
51.0
59.4

2672.5
1149.2
1475.5
809.3
400.5
471.3
216.5
25.5
27.6
337.3
92.0

240.4
201.0
314.1
271.4
264.2
34.6
44.9
70.5

947.3
1731.4
1691.7
134.2
35.6
32.3
57.8
57.8
64.3
513.1
269.4
1140.7
136.3
223.6
115.9
206.8
287.2
885.4

5854.0
376.0
119.2

SCB-4
SCB-4
Contin.
162
162
SCB-6
SCB-6
156
157
157
158
158
159
186
161
160
190
190
193
193
192
192
192
192
188
SCB-3
SCB-3
173
172
172
172
172
172
168
196
194
195
195

170
171
198
SCB-6
199
199

406.8 203

LM
3
LM
LM
LM

ALSEP
ALSEP
1
1
1
1
1
2
2
2
2
6
6
6
6
6
6
6
6
6
6
6
7
7
7
7
7
7
6a
7
7
7
7
7
7
7
7
7
7
7

4

X

X

Gabbro
Gabbro

X
X

X

x

X' X

X
X
X

X
X

X X

X
X

X x

X
X

X
X
X
X
X
X
X
X
X
XX

X .

X
Anorthosite

X
Green gray
Green gray
Green qray
Grav clods

X
X
X

clods
clods
clods

X
Dark glass

with clasts
X

Tentative
Yes

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
Rake No
Yes
Yes
Yes
Yes
Yes after
Yes splitting
Yes

No
No
No
No
No
No
No

Rake No
Rake No
Rake No
Rake No
Rake No

No
Yes
Yes
Broken No
Broken No
Broken No

No
Yes
Broken
Tentative
Tentative

Tentative
Yes

8

15015
15016
15025
15027
15028
15058
15059
15065
15075
15076
15085
15086
15095
15118
15205
15206
15255
15256
15265
15266
15285
15286
15287
15288
15295
15298
15299
15306
15315
15324
15325
15330
15379
15405
15415
15418
15425
15426
15427
15435
i5445
15455
15459
15465
15466

15475



Table 2. (continued)

Station Basalt/Breccia/Glassy

Status of
Recovering
Orientation

Xx
xX

. Xit! X

X
Brownish gray clods

X
x
x
x
x

x
x
x
x

X

X
X
X

X
X

X
X

X

X
X

Samples collected from the same boulder.

9

Sample
Number

Weight
(g)

Yes
Partial
Partial
Yes
Tentative
Yes
Yes
Broken No
Yes
Yes
Yes

15476
15485
15486
15495
15498
15499
15505
15515
15529
15535
15536
15545
15546
15555
15556
15557
15558
15565
15595
15596
15597
15598
15622
15636
15647
15674
15675
15676
15682

266.3
104.9
46.8

908.9
2339.8
2024.0
1147.4
144.7

1531.0
404.4
317.2
746.6
27.8

9613.7
1542.3
2518.0
1333.3
822.6
237.6
224.8
145.7
135.7
29.5

336.7
48.1
35.7
34.5
25.3
50.6

203
204
204
174
SCB-6
SCB-6
255
273
274
275
275
278
278
BSLSS
SCR-2
SCB-2
SCB-2
SCB-2
281
281
281
281
282
282
282
282
282
282
282

4
4
4
4
4
4
9
9
9a
9a
9a
9a
9a
9a
9a
9a

9 LM
9 LM
9a
9a
9a
9a
9a
9a
9a
9a
9a
9a
9a

No
No

No
No

No

No
No
No
No
No
No
No

Yes
Yes
Yes

Yes
Yes

Rake
Rake
Rake
Rake
Rake
Rake
Rake



Table 3. Summary of renumbered samples.

Present Number

15288,1

15475,1

15475,2

15485,1

15515,1-48

15421-15424, 15427

15465,1

15565.,1-38

Initial Number*

15258

15477

15478

15487

15515 + 15516

15923

15469

15565-15569

15575-15579

15585-15587

*As listed in USGS Interagency Report 34.
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Figure 1. Map of sampling stations in the Apollo 15 landing site. 
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Figure 2. Samples 001-006 collected at station 8 with deep drill. 
Pre-sampling, up-sun photograph AS15-92-12428, looking 
east. 
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Figure 3. Samples 007 and 008 collected at station 2 in the double 
core tube. Pre-sampling, cross-sun photograph AS15-85-11443, 
looking northwest. 
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Figure 4. Samples 007 and 008 (008 over 007) collected in a double 
core at station 2. Post-driving of core, cross-sun photo
graph AS15-86-11578, looking south. 

14 



Mi -M 

Figure 5. Area of sample 009 collected at station 6 in a single 
core. Pre-sampling, down-sun photograph AS15-85-11527, 
looking west. 
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Figure 6. Sample 009. Post-driving, cross-sun photograph 
AS15-86-11659, looking south. 
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Figure 7. Area of samples 010 and Oil collected in a double core 
(Oil over 010) at station 9a. Pre-sampling, down-sun 
photograph AS15-82-11159, looking west. 
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Figure 8. Samples 010 and Oil. Post-driving, cross-sun photograph 
AS15-82-U162, looking north. 
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Figure 9. Samples 012, 260-264 collected at station 6 from base of 
Hadley delta. Pre-sampling, down-sun photograph 
AS15-85-11526, looking west. 
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Figure 10. Area of samples 012, 260-264 collected at station 6 
from base of Hadley delta. Pre-sampling, cross-sun 
photograph AS15-86-11641, looking north. 
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Figure 11. Samples 012, 260-264, Post-sampling, cross-sun photo
graph AS15-86-11645, looking north. 
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Figure 12. Sample 012, 260-264. Post-sampling, cross-sun photo
graph AS15-86-11643, looking south. 
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Figure 13. Sample 013 collected at the LM. Pre-sampling, cross-
sun photograph AS15-88-11939, looking northwest. 
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Figure 14. Sample 013. Post-sampling, cross-sun photograph 
AS15-88-11887, looking south. 
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Figure 15. Area of samples 014, 030-034 and 040-044 collected at 
station 8 from the deep trench. Pre-sampling, cross-
sun photograph AS15-92-12417, looking north. 
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Figure 16. Samples 014, 030-034, 040-044. Post-sampling, cross-
sun photograph AS15-92-12439, looking south. 
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Figure 17. Sample 015 collected at the LM. Pre-sampling, down-
sun photograph AS15-85-11386, looking west. 
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Figure 18. Sample 015. Post-sampling, down-sun photograph 
AS15-88-11932, looking west. 
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Figure 19. Sample 015 showing approximate lunar orientation recon
structed in the LRL compared to EVA photograph 
AS15-88-11385, taken down-sun, looking west. 
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Figure 20. Orthogonal views of sample number 015. 
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Figure 21 Area from which sample 016 was collected at station 3. 
Post-sampling, cross-sun photograph AS15-86-11584, 
looking southwest. 
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Figure 22. Sample 016 collected at station 3. Pre-sampling, cross-
sun photograph AS15-86-11581, looking southwest 
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Sample 016 showing approximate lunar orientation recon
structed in the LRL compared to EVA photograph 
AS15-86-11581, taken cross-sun, looking southwest. 
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Figure 24. Orthogonal views of sample number 016. 
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Figure 25. Samples 017-019, 027 and 028 collected at the LM. 
Pre-sampling, cross-sun photograph AS15-85-11385, 
looking west. 
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Figure 26. Samples 017-019, 027 and 028. Pre-sampling, cross-sun 
photograph AS15-86-11604, looking south. 
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Figure 27. Samples 027 and 028 showing approximate lunar orienta

tion reconstructed in the LRL compared to EVA photo
graph AS15-86-11604, taken cross-sun, looking south. 

37 



Yk 

0 6cm 

Figure 28. Orthogonal views of sample number 027. 
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Figure 29. Orthogonal views of sample number 028. 
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Figure 30. Samples 020-026 collected at the LM as the contingency 
sample. Pre-sampling, cross-sun photograph AS15-85-11385, 
looking west. 
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Figure 31. Samples 020-026. Post-sampling, down-sun photograph 
AS15-88-11943, looking west. 
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Figure 32. Sample 058 collected at the ALSEP site. Pre-sampling 
down-sun photograph AS15-92-12412, looking west. 
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Figure 33. Sample 058. Pre-sampling, cross-sun photograph 
AS15-92-12410, looking south. 
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Figure 34. Sample 058 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-92-12410, taken cross-sun, looking south. 
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Figure 35. Sample 058 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-92-12412, taken down-sun, looking west. 

45 



w 
1 

•Jt~ 

^~:^3*c . 

_ < • -

0 6cm 
M I I I I I 

Figure 36. Orthogonal views of sample number 058. 
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Figure 37. Sample 059 collected at the ALSEP site. Pre-samplinq, 
down-sun photograph ASl5-92-12413, looking west. 
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Figure 38. Sample 0 59. Prc-sampling, cross-sun photograph 
AS15-92-12415, looking north. 
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Figure 39. Sample 059 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-92-12415, taken cross-sun, looking north. 
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Figure 40. Orthogonal views of sample number 059. 
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Figure 41. Sample 065 collected at station 1 from the east rim 
of Elbow crater. Pre-sampling, down-sun photograph 
AS15-85-11416, looking west. 
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Figure 42. Sample 065. Pre-sampling, cross-sun photograph 
AS15-86-11531, looking south. 
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Figure 43. Sample 06 5 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-86-11531, taken cross-sun, looking south. 
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Figure 44. Orthogonal views of sample number 065. 
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Figure 45. Samples 070-076 collected at station 1 from the east 
rim of Elbow crater. Second sampling point in radial 
sample. Pre-sampling, down-sun photograph AS15-85-11418, 
looking west. 
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Figure 46. Samples 070-076. Pre-sampling, cross-sun photograph 
AS15-86-11534, looking south. 
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Figure 47. Samples 075 and 076 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-86-11534, taken cross-sun, looking south. 
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Figure 48. Orthogonal views of sample number 075. 
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Figure 49. Orthogonal views of sample number 076. 
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Figure 50. Samples 080-086 collected at station 1 from east of 
the rim of Elbow crater. Third sampling point of 
radial sample. Pre-sampling, down-sun photograph 
AS15-85-11420, looking west. 
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Figure 51. Sample 080-086. Pre-sampling, cross-sun photograph 
AS15-86-11536, looking south. 
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Figure 52. Samples 085 and 086 showing approximate lunar 
orientation reconstructed in the LRL compared to EVA 
photograph AS15-86-11536, taken cross-sun, looking south, 
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Figure 53. Orthogonal views of sample number 085. 
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Figure 54. Orthogonal views of sample number 086. 
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Figure 55. General view of areas from which samples 090-234 were 

collected at station 2. Pre-sampling, cross-sun 
photograph AS15-85-11435, looking south. 
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Figure 56. Samples 090-095 collected at station 2. Pre-sampling, 
cross-sun photograph AS15-86-11549, looking south. 
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Figure 57. Samples 100-148 collected at station 2 as a comprehensive 
sample. Pre-sampling, cross-sun photograph AS15-85-11442, 
looking southwest. 
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Figure 58. Sample 100-148. Pre-sampling, cross-sun photograph 
AS15-86-11567, looking north. 
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Figure 59. General view of samples 200-244 collected at station 2 
from on and near the boulder. Pre-sampling, cross-sun 
photograph AS15-85-11440, looking southwest. 
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Figure 60. Samples 200-206 collected at station 2. Pre-sampling, 
cross-sun photograph AS15-86-11547, looking north. 
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Figure 61. Samples 200-206. Post-sampling, cross-sun photograph 
AS15-86-11558, looking north. 
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Figure 62. Sample 205 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-86-11552, taken cross-sun, looking northwest. 
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Figure 63. Orthogonal views of sample number 205. 
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Figure 64. Orthogonal views of sample number 206. 
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Figure 65. Samples 210-224 collected at station 2. Pre-sampling, 
cross-sun, photograph AS15-86-11544, looking south. 
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Figure 66. Samples 210-224. Post-sampling, cross-sun photograph 
AS15-86-11557, looking south. 
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Figure 67. Samples 230-234 collection at station 2 from beneath 
the large boulder. Pie-sampling, cross-sun, photograph 
AS15-86-11564, looking north. 
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Figure 68. Samples 230-234. Post-sampling, cross-sun, photograph 
AS15-86-11565, looking north. 
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Figure 69. Samples 240-254 collected at station 6 from the bottom 
and rim of a fresh crater. Pre-sampling, down-sun 
photograph AS15-85-11499, looking west. 
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Figure 70. Samples 240-245, pre-sampling, cross-sun, photograph 
AS15-86-11610, looking north. 
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Figure 71. Samples 255, 256, (and 257, not identified) collected 
at station 6. Pre-sampling, down-sun, photograph 
AS15-86-11631, looking west. 
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Figure 72. Samples 255, 256, (and 257, not identified). Pre-sampling 
cross-sun, photograph AS15-86-11630, looking south. 
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Figure 73. Sample 255 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-86-11630, taken cross-sun, looking south. 
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Figure 74. Orthogonal views of sample number 255. 
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Figure 75. Sample 256 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-86-11630, taken cross-sun, looking south. 
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Figure 76. Orthogonal views of sample number 256. 
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Figure 77. Samples 265, 266, 285, 288 (and vicinity of 259, 268, 
269, 286, 287, and 289, not identified) collected at 
station 6 from the north rim of the 12-m crater. 
Pre-sampling, down-sun, photograph AS15-85-11523, 
looking west. 
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Figure 78. Samples 265, 266, 285, 288 (and vicinity of 259, 268, 
286, and 289 not identified). Pre-sampling, cross-sun, 
photograph AS15-86-11635, looking south. 
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Figure 79. Samples 265 and 266 collected at station 6 from north 
rim of 12-m crater after rock from which 265, 266 were 
derived was broken. During sampling, cross-sun, 
photograph AS15-86-11639, looking south. 
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Figure 80. Samples 265 and 266 showing approximate lunar orientation 
after having been broken and moved, reconstructed in the 
LRL compared to EVA photograph AS15-86-11639, taken 
cross-sun, looking south. 
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Figure 81. Orthogonal views of sample number 265. 
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Figure 82. Orthogonal views of sample number 266. 
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Figure 83. Sample 265 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-86-11630, taken cross-sun, looking south. 
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Figure 84. Orthogonal views of sample number 285. 
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Figure 85. Samples 270-274 collected at station 6 from edge of 
LEV track. Pre-sampling, cross-sun, photograph 
AS15-86-11656, looking south. 

95 



y* / Hi 

: | - '" 
-

Figure 86. Samples 270-274 collected at station 6 from edge of 
LRV track. Post-sampling, cross-sun, photograph 
AS15-86-11657, looking south. 
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Figure 87. Sample 295 (soil samples 290-294 probably from around 
rock 295) collected at station 6 from base of Hadleg 
Delta. "Pro-sampling, down-sun, photograph AS15-85-11501, 
looking west. 
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Figure 88. Samples 295 (and vicinity of 290-294) collected at 
station 6 from base of Hadleg Delta. Pre-sampling, 
cross-sun, photograph AS15-86-11617, looking north. 
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Figure 89. Sample 298 collected at station 6 from base of Hadley 
Delta. Pre-sampling, down-sun, photograph AS15-86-11504, 
looking west. 
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Figure 90. Sample 298 collected at station 6 from base of Hadley 
delta. Pre-sampling, cross-sun, photograph AS15-86-11622, 
looking north. 
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Figure 91. Sample 299 collected at station 6 from base of 
Hadley delta. Pre-sampling, down-sun photograph, 
AS15-85-11505, looking west. 
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Figure 92. Sample 2.99 collected at station 6 from base of Hadley 
delta. Pre-sampling, cross-sun, photograph AS15-86-11624, 
looking south. 
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Figure 93. Sample 300-392 collected at station 7 as a comprehensive 
sample. Pre-sampling, down-sun, photograph AS15-90-12232, 
looking west. 
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Figure 94. Samples 400-405 collected at station 6a. Pro-sampling, 
oblique-to-sun, photograph AS15-90-12187, looking 
northeast. 
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95. Samples 400-40b collected at station 6a. Pre-sampling, 
down-sun, photograph AS15-90-12199, looking west. 
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Figure 96. Samples 400-405. Pre-sampling, cross-sun, photograph 
AS15-86-11658, looking north. 
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Figure 97. Samples 400-405. Post-sampling, cross-sun, photograph 
AS15-86-11661, looking north. 
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Figure 98. Samples 410-414, 417-419 collected at station 7 from 
rim of Spur crater. Pre-sampling, down-sun, photograph 
AS15-90-12223, looking west. 
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Figure 99. Samples 410-414, 417-419 collected at station 7 from 
rim of Spur crater. Post-sampling, cross-sun, photo
graph AS15-86-11663, looking south. 
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Figure 100. Samples 410-414, 417-419 collected at station 7 from 
rim of Spur crater. Post-sampling, cross-sun, photograph 
AS15-86-11664, looking south. 
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Figure 101. Sample 418 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-88-11663, taken cross-sun, looking south. 
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Figure 102. Orthogonal views of sample number 411 
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Figure 103. Samples 415; 431-435 collected at station 7 from rim 
of Spur crater. Pre-sampling, down-sun, photograph 
AS15-90-12227, looking west. 

113 



Figure 104. Samples 415; 431-435 collected at station 7 from rim of 
Spur crater. Pre-sampling, cross-sun, photograph 
AS15-86-11670, looking south. 
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Figure 105. Sample 415 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-90-12227, down-sun, looking west. 
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Figure 106. Orthogonal views of sample number 415. 
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Figure 107. Samples 421-424, 425, 426, 427 collected at station 7 
from rim of Spur crater. Pre-sampling, down-sun, 
photograph AS15-90-12225, looking west. 
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Figure 108. Samples 421-424, 425, 426, 427 collected at station 7 
from rim of Spur crater. Pre-sampling, cross-sun, 
photograph AS15-86-11666, looking south. 
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Figure 109. Samples 425, 426 collected at station 7 from rim of 
Spur crater. Post-sampling, cross-sun, photograph 
AS15-86-11668, looking south. 
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Figure 110. Samples 421-424, 425, 426, 427 collected at station 7 
from rim of Spur crater. Post-sampling, cross-sun, 
photograph AS15-86-11669, looking south. 
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Figure 111. Samples 431-434, 435 collected at station 7 from rim 
of Spur crater. During sampling, cross-sun, photograph 
AS15-86-11673, looking south. 
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Figure 112. Samples 431-434, 435 (clod of poorly indurated 
breccia from which sample 415 was collected) , 
collected at station 7 from rim of Spur crater. 
Pre-sampling, cross-sun, photograph AS15-86-11672, 
looking south. 

122 



Figure 113. Samples 431-434, 435 collected at station 7 from rim 
of Spur crater. Post-sampling, cross-sun, photograph 
AS15-86-11674, looking south. 
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Figure 114. Sample 445 collected at station 7 from rim of Spur 
crater. Pre-sampling, cross-sun, photograph AS15-86-11691, 
looking north. 
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Figure 115. Sample 445 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-86-11690, taken cross-sun, looking north. 
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Figure 116. Orthogonal views of sample number 445. 
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Figure 117. Sample 455 (broke apart) collected at station 7 from 
rim of Spur crater. Pre-sampling, down-sun, photograph 
AS15-90-12229, looking west. 
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Figure 118. Sample 455 collected at station 7 from rim of Spur 
crater. Pre-sampling, cross-sun photograph 
AS15-86-11675, looking south. 

128 



Figure 119. Sample 459 collected at station 7 from rim of Spur 
crater. Pre-sampling, cross-sun photograph AS15-90-12232, 
looking south. 
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Figure 120. Sample 459 collected at station 7 from rim of Spur 
crater. Pre-sampling, cross-sun photograph AS15-90-12232, 
looking south. 
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Sample 459 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-90-12236, taken cross-sun, looking south. The 
identification and orientation as shown are tentative; 
the viewing angle in the LRL photograph (inset) appears 
to be much lower than the viewing angle to sample 459 
on the surface, which probably explains the difference 
in the profiles of the sample. 
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Figure 122. Orthogonal views of sample number 459. 
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Figure 123. Sample 465 collected at station 7 from the rim of 
Spur crater. Pre-sampling, down-sun photograph 
AS15-90-12230, looking west. 
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Figure 124. Sample 465 collected at station 7 from rim of Spur 
crater. Pre-sampling, cross-sun photograph 
AS15-86-11678, looking south. 
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Figure 125. Sample 465 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-86-11678, taken cross-sun, looking south. 
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Figure 126. Orthogonal views of sample number 465. 
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Figure 127. Sample 466 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-86-11680, taken cross-sun, looking south. 
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Figure 128. Orthogonal views of sample number 466. 
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Figure 129. Samples 470-474, 475, 476, 495 collected at station 4 
(exact place with relation to big boulder not known). 
Pre-sampling, down-sun photograph AS15-87-11761, 
looking west. 
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Figure 130. Samples 470-474, 475, 476, 495 collected at station 4, 
Pre-sampling, cross-sun photograph AS15-87-11759, 
looking south. 
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Figure 131. Samples 475, 476, 495 showing approximate lunar 
orientation reconstructed in the LRL compared to EVA 
photograph AS15-87-11759, taken cross-sun, looking south, 

141 



n̂ 
A/ 

¥< h> 

6cm 

V; v. 

Figure 132. Orthogonal views of sample number 476. 
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Figure 133. Orthogonal views of sample number 495. 
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Figure 134. Sample 498 (?) collected at station 4 from near 
boulder on rim of Dune crater. Pre-sampling, cross-sun 
photograph AS15-87-11765, looking southwest. 
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Figure 134a. Orthogonal view of sample number 498. 
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Figure 135. Sample 499 (485 and 486 were also chipped from large 
boulder; location not precisely known) collected at 
station 4 from top of large boulder near rim of Dune 
crater. Pre-sampling, down-sun, photograph 
AS15-89-11768, looking west. 
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Figure 136. Sample 499 collected at station 4 from top of large 
boulder on rim of Dune crater. Pre-sampling, 
down-sun, photographic enlargement of photograph 
AS15-87-11768, looking west. 
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Figure 137. Orthogonal views of sample number 499. 
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Figure 138. Samples 500-508 (506, 508 mag have broken from 505) 
collected at station 9 from ejecta of small fresh 
crater. Prc-sampling, cross-sun photograph 
AS15-82-12108, looking southwest. 
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Figure 139. Samples 500-508 collected at station 9 from ejecta of 
small fresh crater. Pre-sampling, cross-sun photograph 
AS15-82-11105, looking south. 
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Figure 140. Sample 505 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-82-12105, taken cross-sun, looking south. 
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Figure 141. Orthogonal views of sample number 505. 
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Figure 142. Samples 510-515 (clods that broke apart) collected 
at station 9 from rim of fresh crater. Pre-sampling, 
cross-sun photograph AS15-82-11089, looking southwest. 
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Figure 143. Samples 510-515 collected at station 9. Pre-sampling, 
cross-sun photograph AS15-82-11098, looking south. 
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Figure 144. Sample 529 (and vicinity of 528, not identified) 
collected at station 9a near Hadley Rille. Pre-sampling, 
down-sun photograph AS15-82-11128, looking west. 
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Figure 145. Sample 529 collected at station 9a near Hadleu Rille. 
Pre-sampling, cross-sun photograph AS15-82-11129, 
looking south. 
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Figure 146. Sample 529 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-82-11129, taken cross-sun, looking south. 
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Figure 147. Orthogonal views of sample number 529. 
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Figure 148. Samples 535, 536, and 595, 596 collected at station 9a 
near Hadley Rille. Pre-sampling, cross-sun photograph 
AS15-82-11126, looking southwest. 
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Figure 149. Samples 535, 536, and 595, 596. Photographic 
enlargement of part of photograph AS15-82-11126. 
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Figure 150. Samples 535 and 536 (and vicinity of 530-534, 537-538, 
545-548, which are not identified) collected at station 9a 
near Hadley Rille. Pre-sampling, cross-sun photograph 
AS15-82-11138, looking west. 

160 



Figure 151. Samples 535 and 536 (and vicinity of 530-534, 537-538, 
545-548, which are not identified) collected at 
station 9a near Hadley Rille. Pre-sampling, cross-sun 
photograph AS15-82-11139, looking northwest. 
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Figure 152. Samples 535 and 536 (and vicinity of 530-534, 537-538, 
545-548, which are not identified) collected at 
station 9a near Hadley Rille. Post-sampling, cross-sun 
photograph AS15-82-11141, looking north. 
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Figure 153. Samples 535 and 536, photographic enlargement of 
part of photograph AS15-82-11138. 
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Figure 154. Samples 535 and 536, photographic enlargement of 
part of photograph AS15-82-11141. 
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Figure 155. Orthogonal views of sample number 535, 
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Figure 156. Orthogonal views of sample number 536, 
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Figure 157. Radial views at 45° of sample number 545. 
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Figure 158. Sample 555 collected at station 9a near Hadley Rille. 
Pre-sampling, cross-sun photograph AS15-82-11164 
looking southeast. 
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Figure 159. Sample 555 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-82-11163, taken cross-sun, looking southeast. 
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Figure 160. Orthogonal views of sample number 555. 
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Figure 161. Sample 556 collected at station 9a near Hadley Rille. 
Pre-sampling, down-sun photograph AS15-82-11133, 
looking west. 
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Figure 162. Sample 556 collected at station 9a near Hadley Rille. 
Pre-sampling, cross-sun photograph AS15-82-11135, 
looking south. 
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Figure 163. Sample 556 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-82-11135, taken cross-sun, looking south. 
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Figure 164. Orthogonal views of sample number 556, 
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Figure 165. Sample 557 collected at station 9a near Hadley Rille. 
Pre-sampling, down-sun photograph AS15-82-11136, 
looking west. 
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Figure 166. Sample 557 collected at station 9a near Hadley Rille. 
Pre-sampling, cross-sun photograph AS15-82-11137, 
looking north. 

lib 



Figure 167. Sample 557 showing approximate lunar orientation 
reconstructed in the LRL compared to EVA photograph 
AS15-82-11137, taken cross-sun, looking north. 
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Figure 168. Orthogonal views of sample number 557. 
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Figure 169. Samples 595, 596 (and vicinity of samples 597, 598, 
not identified) collected at station 9a near Hadley 
Rille. Pre-sampling, cross-sun photograph AS15-82-11142, 
looking southwest. 
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Figure 170. Samples 595, 596 (and vicinity of 597, 598, not 
identified) collected at station 9a near Hadley Rille. 
Pre-sampling, cross-sun photograph AS15-82-11143, 
looking south. 
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Figure 171. Samples 595 and 596 showing approximate lunar 
orientation reconstructed in the LRL compared to EVA 
photograph AS15-82-11143, taken cross-sun, looking south. 
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Figure 172. Orthogonal views of sample number 595. 
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Figure 173. Orthogonal views of sample number 596. 

183 



1 4 ^ ^ 
Gnomon position during 
rakes 4 and 5 

2 / 
- - V 
3 / 

Rake area 
612-630 
632-645 
647-656 
658-689 

-v 

Figure 174. Samples 600-689 collected with rake at station 9a 
near Hadley Rille. Pre-sampling, down-sun photograph 
AS15-82-11153, looking west. 
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Figure 175. Samples 600-689 collected with rake at station 9a near 
Hadley Rille (gnomon was moved west before rakes 4 and 5) 
Pre-sampling, cross-sun photograph AS15-82-11151, 
looking south. 
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Figure 176. Samples 600-689 collected with rake at station 9a near 
Hadley Rille. Post-sampling, cross-sun photograph 
AS15-82-11155, looking south. 
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Table 5. Cross reference of lunar samples with locations, photographs, ground
elapsed times, and air-to-ground transcript (p. 191-257).

Index

Sample
Number

15260-15264
15265-15267

15268
15269

15270-15274
15281-15284

15285
15286
15287
15288
15289

1.5290-15294
15295
15297

15298-15299
15300-15305

15306
15307
15308

15310-15314
15315-15320
15321-15360

15361'
15362-15364
15365-15377
15378-15384
15385-15388
15389-15392
15400-15404

15405
15410-15414

15415
15417-15419
15421-15424
15425-15427
15431-15434

15435
15445
15455
15459
15465
15466
15467
15468

15470-15474
15475-15476
15485,15486

15495
15498
15499

15500-15504
15505,15506

15507

Page
Number

213,214
212212
211,212
211,212
217,218
N/A
211,212
211,212
211,212
211,212
211,212
207,208
207,208
N/A
208-210
229,230
?29,230
229,230
229,230
228,229
228,229
228,229
228,229
228,229
228,229
228,229
228,229
228,229
218,219
218,219
221 ,222
224,225
221 ,222
223,224
223,224
225,226
225,226
228
226,227
230
227,228
227,228
227,228
227,228
231
231
233
232
232
232
240,241
240 241
240,241

Sample
Number

15508
15510-15514

'

15515
15528
15529

15530-15534
15535-15537

15538
15545-15548

15555
15556,15557

I 15558
15561-15564

15565
15595-15598
15600-15604
15605-15610
15612-15683
15684-15689

15901
15902
15903
15904
15906
15907
15908
15909
15910
15911
15912
15916
15917
15918
15924
15925
15926
15927
15931
15932
15933
15936
15937
15938
15939
15940
15941
15942
15943
15951
15954
15955
15956
15957

Page
Number

240-241
239,240
239,240
243
243
245,246
245,246
245,246
246
252
244
255
255
255
246-248
250
250
249,250
249,250
191
192
193
198
198
197
198,199
200
201
202
206
210
211,212
212
224,225
225,226
226,227
227,228
231
232
233
239,240
240,241
243
245,246
246
246,248
249,250
250
N/A
N/A
N/A
N/A
N/A

190

Sample
Number

15001-15006
15007-15008

15009
15010-15011

15012
15013
15014
15015
15016
15017
15018
15019

15020-15024
15025-
150261
15027
15028'

15030-15034
15040-15044

15058
15059
15065

15070-15074
15075,15076
15080-15084

15085
15086
15087
15088

15090-15093
15095

15100-15104
15105
15115
15116
15117
15118
15119
15125
15135

15145-15148
15200-15204
152 15205

15206
15210-15214
15220-15224
15230-15234
15240-15244

15245
15250-15254

15255
15256
15257
15259

Page
Number

235,238
202,203
*215-217
250,251
214,215
256
235,236
203-205
203,204
205
.205
206
191
191
191
206
206
237
237
234
234
191
192
192
193
193
193
193
193
198
198
202
202
201
201
201
201
201
201
201
201
198
198,199
198
197
197
200
206
206
207
210
210
210
211,212
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