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INTRODUCTION 

This document contains data developed on the Apollo 15 
samples in the Lunar Receiving Laboratory during the prelim­
inary examination period, August 9, 1971 to September 30, 
1971. 

The data consists of a complete inventory, binocular 
descriptions of the rocks, and photographs of most of the rocks. 
For representative rocks and fines samples, thin section 
descriptions and chemical analyses are included. 

Further information on the samples, including field rela­
tions, lunar surface photography, along with summaries and 
interpretations, is contained in the United States Geological 
Survey's Interagency Reports 32 - 36 to NA[,A and in the NASA 
Apollo 15 Preliminary Science Report. 
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TABLE I . -- APOLLO 15 SAMPLE INVENTOHY 

SAMPLE 
NUMBER 
15001 
1 5002 
15003 
15004 
15005 
15006 
15007 
15008 
15009 
15010 

MASS 
232.8 
210.1 
223.0 
210.6 
239.1 
227.9 
768.2 
510.2 
622.0 
740.4 

DESCHIPTION 
Drill stem bottom 
Drill stem section 
-----------d0-----------­
-----------d0-----------­
-----------d0-----------­
Drill stem top 
Drive tube bottom 
Drive tube top 
Drive tube single 
Drive tube bottom 

LOCATION SCBiDB 
Sta 8-ilLSEP 
-----do----­
-----do----­
-----do----­ 2/ 
-----do----­ --do-­
---·--d0----­ --do--­
Sta 2--St George 1/ 
---·--do----­ --do--­
Sta 6-Front 5/ 
Sta 9a-Rille 7/ 

PAGE 

15011 
15012 
15013 
15014 
15015 
15016* 
15017 
15018 
15019 
15020 

653.6 
312.2 
296.2 
333.2 

4770.2 
923.7 

9.8 
5.7 
1.2 

88.7 

Drive tube top 
SESe 1 
SEse (blank) 
SEse 2 
Glass coated breccia 
Porphyritic vesicular basalt 
Glass spherical shell 
Glass object 
Glassy microbreccia 
Unsieved fines 

-----do----­
Sta 6--Front 
Lunar Module 
Sta 8--ilLSEP 
Lunar Module 
Sta 3-·Rbysling 
Lunar Module 
-----do----­
-----do----­
-----do----­

--do-­
5(
7/ 
5/ 
4/ 
--do--­
5/162 
--do-­
--do--­
CSB 

49 
51 
54 
56 
57 

15021 * 
15022 

500.2 
10.0 

<1mm fines 
1-2mm fines 

-----d 0----­
-----do----­

--do-­
--do--· 

58 

15023 
15024 
15025* 
15026 
15027 
15028* 

5.0 
3.6 

77.3 
1 .1 

51.0 
59-4 

2-4= fines 
4-1Omm fines 
Goherent breccia 
Glass coated rnicrobreccia 
Breccia 
Glassy breccia 

-----do----­
-----do----­
-----do----­
-----do----­
-------d 0----­

-----do----­

--do--· 
--do-­
--do-­
--do--· 
5/162 
--do--· 

59 
62 
64 
66 

15030 
15031 * 
15032 
15033 

75.3 
207.8 

7.0 
6_6 

Unsieved fines 
<1mm fines 
1-2mm fines 
2-4= fines 

Sta 8-·ilLSEP 
-----do----­
-----do----­
-----do----­

6/252 
--do--· 
--do-­
--do-­

70 

15034 7.0 4-10mm fines -----do----­ --do-­

15040 
15041 * 
15042 
15043 
15044 

113.4 
269.6 

5.1 
2.8 
1.5 

Unsieved fines 
<1mm fines 
1-2mm fines 
2-4= fines 
4-10mm fines 

--·---d 0----­
-----do----­
--·---d0----­
--.---d 0------­

--·---d0----­

6/253 
--do-­
--do-­
--do-­
--do-­

70 

15058* 
15059 

2672.5 
1149.2 

Porphyritic basalt 
Glass coated breccia 

-----d0----­
Lunar Module 

6/ 
--do--· 

72 
75 

15065 1475.5 Gabbro Sta 1-·Elbow 1/156 77 

* Thin sections made from these samples. 
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TABLE I - APOLLO 15 SAMPLE INVENTORY (Cont.) 

SAMPLE 
NUMBER MASS DES(LRIP}ION L.QQ..ATION SCB/DB 
15070 51 .3 Unsieved fines Sta 1-Elbow 1/157 
15071 100.7 <1mm fines -----do----­ --do-­
15072 3.0 1-2mm fines ------d0----­ --do-­
15073 1.4 2-4mm fines ------d 0----­ --do-­
15074 1 .3 4-10mm fines -------d 0-----­ ---do-­
15075 809.3 Gabbro ------do----­ --do-­ 79 
15076* 400.5 Gabbro -------do----­ ---do-­ 80 

15080 73.5 Unsieved fines -------do----­ 1/158 
15081 106.9 <1mm fines --·---d0----­ --do-­
15082 2.0 1-2mrn fines ------d0----­ ---do-­
15083 1.8 2-4mm fines --·----d 0----­ --do-­
15084 1.1 4-10rnm fines --....--do----­ ---do-­
15085* 471.3 Basalt --...--d 0----­ --do-­ 83 
15086 216.5 Breccia --.-.--d 0----­ ---do-­ 86 
15087 5.7 Gabbro --·-·--d 0----­ ---do-­ 88 
15088 1 .8 Breccia -----do----­ ---do-­ 89 

15090 39.3 Unsieved fines Sta 2-St George 1/159 
15091* 162.9 <1 mm fines ---·--<10----­ --do-­ 90 
15092 2.7 1-2mrn fines ------d0----­ ---do-­
15093 0.6 2-4mm fines --- --d0----­ --do-­
15095 25.5 Glass coated microbreccia ------d0----­ - ..do-­ 93 

15100 281.0 Unsieved fines -·-----d0----­ 1/187 
15101 * 637.6 <1mm fines ---.--d0----­ --do-­ 90 
15102 12.2 1-2mlTI fines ---·---d 0----­ -·-do-­
15103 4.1 2-4mm fines ------d0----­ --do-­
15104 1.5 4-1Omm fines ---·_·-d 0----­ --do-­
15105 5.6 Basalt ---·_·-d0----­ --d 0-­ 95,96 

15115 4.0 Porphyritic basalt ---·_·-d 0----­ 1/186 96,97 
15116 7.2 Gabbro -----.-d 0----­ --d 0--' 96,98 
15117 23.;3 Porphyritic basalt ---.-.-d0----­ --do--· 96,99 
15118 27.6 --------------d0------------­ --.. ·-·-d 0----­ --do--' ')6,100 
1 5119 14.1 Basalt with adhering breccia ---·_·-d 0----­ --do--· ')6,101 

15125 6.5 Basalt ----..-do----­ --d 0-" )6,102 

15135 1.6 Glassy microbreccia ----..-do----­ --do-.. )6,103 

15145 15.1 Breccia --·-----d 0----­ --d 0--­ ')6,1 04 
15146 1.0 --------------d0-------------­ --·-----d 0----­ --do--­ ')6,105 
15147 3.7 Soil breccia --·-----d 0----­ --d 0--­ 96,106 
15148 3.0 -------------d 0-------------­ ------do----­ --do--­ 96,107 

* Thin sections made from these samples 

6 



TABLE I - APOLLO 15 SAMPLE INVEN'I'ORY (Cont) 

SAMPLE 
NUMBER 
15200 
15201 
15202 
15203 
15204 
15205* 
15206* 

MASS 
7.7 

18.3 
0.4 
0.2 
0.1 

337.3 
92.0 

DESCRIPTION 
Unsieved fines 
<1= fines 
1-2= fines 
2-4= fines 
4-1Ornm fines 
Coarse breccia 
Glassy breccia 

LOCATION---­
Sta 2-St George 
------d 0-·---­
-------d 0----­
-----d0-·---­
-----d0-··--­
-·----d0----­
-·----d0----­

SIB/D~
1 160 
--do-·­
--do-·­
--do·-­
--do-­
1/161 
1/160 

PAGE 

103 
113 

15210 
15211 
15212 
15213 
15214 

221.2 
163.5 

3.6 
2.4 
0.2 

Unsieved fines 
<1= p.

.l.lneS 

1-2= fines 
2-4= fines 
4-1Ornm fines 

-·----d 0----­
-·----d 0----­
-·----d 0----­
-·----d0----­
-·----d0----­

1/180 
--do-­
--do-­
--do-­
--do-­

15220 
15221 * 
15222 
15223 
15224 

160.5 
290.0 

2.4 
5.3 
7.0 

Unsieved fines 
<1= fines 
1-2mm fines 
2-4Imn fines 
4-10mm fines 

-·----d0----­
-·----d0----­
------d 0-··--­
-------do----­
------d 0----­

1/181 
.-do··­
--do-­
--do-­
--do-­

90 

15230 
15231 Jf 

15232 
15233 
15234 

99.1 
233.9 

5.2 
3.3 
1.3 

Unsieved fines 
<1= fines 
1-2mrn fines 
2-4nnn fines 
4-10= fines 

------d 0----­
------d 0----­
------d 0----­

--·---d 0----­
------d 0----­

1/182 
_-do-­
--do-­
--GO-­
--do-­

90 

15240 
152i,P 
15242 
15243 
1524i, 
15245 

67.1 
197.4 
13.9 
31.3 
32.6 

115.5 

Unsieved fines 
<1rmn fines 
1-2mrn fines 
2-4Imn fines 
4-10= fines 
39 pieces-Glass coated 
to agglutinates 

breccias 

Sta 6-Front 
--·---d 0----­
------d 0----­
------<10----­
------<10-----­

-··---d 0----­

3/163 
--do-­
--do-­
--do-­
--do-­

--do-­

117 

121 

15250 
15251 Jf 

15252 
15253 
15254 
15255 
15256 Jf 

15257 
15259 

207.0 
380.9 

3.3 
4.0 
1.2 

240.4 
201.0 
22.5 
0.7 

Unsieved fines 
<1= fines 
1-2= fines 
2-4= fines 
4-10= fines 
Glass coated breccia 
Basalt 
Microbreccia 
-----·---------d 0------------­

-··----d 0--·--­
-··---d 0-----­
-··---d 0----­
--·---d 0-----­
--·---d0----­
-~--~-d 0----­

------d 0----­
-·----do----­
--·---<10----­

3/164 
--do-­
--do-­
--do-­
--do-­
5/190 
--do-­
--do-­
5/192 

117 

125 
126 
123 
130 

Jf Thin sections made from these samples 
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TABLE I. - APOLLO 15 SAMPLE INVENTORY (Cont.) 

SAMPLE 
NUMBER MASS DESCRIPTION LOCATION SCB'DB rAGE 
15260 172.2 Unsieved fines :3t;-i:,··Front 3 166 
15261 * 
15262 

416.6 
9.1 

<1mm fines 
1-2mm fines 

·----·-d0----­
.----.-d0----­

--<30-­
--do-­

117 

15263 6.7 2-4= fines ·----··-d0----­ --<30-­
15264 5.9 4-1Omm fines ·-----eJ0----­ --do-­
15265* 
15266 

314.1 
271.4 

Fine breccia 
-------------d0----·--------­

·----·-d0----­
·----d0----­

5/193 
--do-­

131 
135 

15267 
15268 
15269 

1 .8 
11 .0 
6.0 

Microbreccia 
-------------<30----·-------- ­
Glassy microbreccia 

·----·-d0----­
.----..{] 0----­
.----•..cJ 0----­

--do-­
5/192 
--do-­

137 
139 
141 

15270 319.0 Unsieved fines ·----··d0----­ 3/167 
15271 * 798.3 <1rmn fines .----.-d0----­ --do-­ 117 
15272 20.7 1-2mm fines ·-----<30----­ --do-­
15273 13.7 2-4= fines ·----··eJ0----­ --do-­
15274 4.4 4-1Omm fines ·-----<30----­ --do-­

15281 
15282 

107.0 
9.7 

<1mm (SCB 3 residue) 
1-2mm (SCB 3 residue) 

.----.-d0----­

·-----d0----­
3/ 
--do-­

15283 13.3 2-4= (SCB 3 residue) ·----··do----­ --do-­
15284 
15285* 

38.2 
264.2 

4-1Omm (SCB 3 residue) 
Breccia 

·-----<30----­
·----··cJ 0----­

--do-­
5/192 143 

15286 34.6 Vesicular basalt glass and 
microbreccia ·-----·cJ0----­ --do-­ 147 

15287 44.9 Soil breccia -------d 0----­ --<30-­ 150 
15288 70.5 Glassy breccia ------·60----­ --do-­ 151 
15289 24.1 Breccia ------·d 0----­ --do-­ 154 

15290 
15291 * 

55.0 
169.0 

Unsieved fines 
<1rmn fines 

------·d 0----­
------d0----­

3/188 
--do-­ 117 

15292 5.4 1-2mm fines ------·d 0----­ --do-­
15293 6.7 2-4= fines ------·d 0----­ --do-­
15294 10.2 4-1Omm fines ------·d 0----­ --do-­
15295 947.3 
15297 39.4 
15298* 1731.4 

Breccia 
Breccia chips 
Microbreccia 

(SCB 3 residue) 
------·d0----­
-·----·d 0----­
-.----.cJ 0----­

--do-­
3/ 
--<30-­

155 

157 
1 5299 1691.7 Breccia -·----·d 0----­ --<30-­ 161 

15300 
15301 * 

390.7 
810.2 

Unsieved fines 
<1mm fines 

Sta 7-,spur 
•.----.cJ 0----­

3/173 
--do-­ 163 

15302 23.2 1-2mm fines •.----.cJ 0----­ --do-­
15303 12.7 2-4= fines •.----.cJ 0----­ --do-­
15304 7.3 4-10mm fines •.----.cJ 0----­ --do-­
15305 
15306 
15307 

2.9 
134.2 

1 .3 

<1Omm green soil conc. 
Breccia 
Hollow glasS sphere 

.. ----.cJ 0----­

..-,-,--.cJ 0----­
··----d0----­

--do-­
--d0-- 1,:05 ,166 
--do-- 165,167 

15308 1 .7 Breccia .. ----.cJ 0----­ --d 0-- 165,1 68 

* Thin sections made from these samples. 
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TABLE 1. .­ APOLLO 15 SAMPLE INVENTORY (Cont.) 

SAMPLE 
NUMBER MASS DESCRIPTION LOCATION S~B!DB PAGE 
15310 
15311 * 

140.6 
295.0 

Unsieved fines 
<1mm fines 

Sta 7·-Spur 
-··---d0----­

3,172 
--do-· ­ 163 

15312 10.1 1-2mm fines --·---d 0----­ --do-­
15313 9.8 2-4mm fines -··---d 0----­ --do-· ­
15314 8.4 4-1Omm fines --·---d 0----­ --do-­
15315 35.6 Soil breccia containing clasts 

of brown pyroxene basalt -··---d 0----­ --do-­ 165 
15316 6.1 -------------do------------ ­ -··---d 0----­ --do-· ­ 165 
15317 0.6 -----·--------do------------ ­ -··---d 0----­ --do-­ 165 
15318 5.4 ------------·-d 0------------ ­ --·---d 0----­ --do-· ­ 165 
15319 8.0 -----.--------d0------------­ --·---d 0----­ --do-· ­ 165 

15320 4.7 -----·--------d 0------------ ­ --·---d 0----­ --do-­ 165 
15321 0.3 Soil breccia lacking clasts of 

15322 8.4 
brown pyroxene basalt 
-----·--------d 0------------­

--·---d 0----­
--.---d 0----­

--do-· ­
--do-· ­

165 
165 

15323 4.4 -----·--------d0------------­ --·---d 0----­ --do-­ 165 
15324 32.3 -------------d 0--··--------- ­ --·---cl 0----­ --do-· ­ 165 
15325 57.8 -----·--·------d 0------------ ­ --·---cl 0----­ --do-­ 165 
15326 2.5 -----·-------··d0------------­ --·---cl 0----­ --do-­ 165 
15327 12.4 ------------~lo------------- --·---d 0----­ --do-­ 165 
15328 0.3 -----·--------d 0------------ ­ --·---d 0----­ --do-·­ 165 
15329 2.2 -------·-----··d 0--··---------­ --·--··d 0----­ --do-­ 165 

15330 57.8 -------------do------------ ­ --.---d 0-----­ --do-­ 165 
15331 
15332 

2.6 
2.3 

-----··-------d 0------------ ­
-----··-------d0------------­

--.---d 0----­

--·---d 0----­
--do-­
--do-·­

165 
165 

15333 0.3 ------------··d 0------------ ­ --·--~l 0----­ --do-­ 165 
15334 7.5 -----···-------d 0------------­ --·---d 0----­ --do-· ­ 165 
15335 6.0 -----·-------··d0------------ ­ --·--··d 0----­ --eJo-­ 165 
15336 0.2 -----·--------d 0------------ ­ --·--··d 0----­ --do-· ­ 165 
15337 4.3 ------------··d 0--··---------­ --·--~l 0----­ --do-· ­ 165 
15338 11 .1 -----·--------eJ0------------ ­ --·---d 0----­ --do-­ 165 
15339 0.4 -------------d0--··---------­ --·--~l0----­ --do-­ 165 

15340 0.9 ------------··d0------------­ --.---d0----­ --do-·· 165 
15341 1.6 ------------··d 0------------ ­ --·---d0----­ --do-·· 165 
15342 7.5 -------------do------------ ­ --.---d 0----­ --do-·· 165 
15343 6.9 ------------··eJ0----------- ­ --·---d 0----­ --do-·· 165 
15344 7.9 -----···------··d0------------­ --·---d 0----­ --do-­ 165 
15345 12.3 -----·-------··d 0------------ ­ ----~lo----- --do-­ 165 
15346 3.1 -------------clo------------­ -----do----­ --do-·· 165 
15347 3.2 -----·--------d 0------------ ­ --.---d0----­ --do-­ 165 
15348 0.3 ------------··cJ 0------------ ­ --·---d0----­ --do-­ 165 
15349 2.3 -------------do------------ ­ ·-----d0----­ --do-·· 165 

* Thin sections made from these samples 
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SAMPLE 
NUMBER MASS 
15350 2.9 

15351 4. 2 
15352 2.9 
15353 10.6 
15354 0.3 
15355 5.2 
15356 2.0 
15357 11.8 
15358 14.6 
15359 4.2 

15360 
15361 

15362 
15363 
15364 
15365 
15.566 
15367 
15368 
15369 

15370 
15371 
15372 
15373 
15374 
15375 
15376 
15377 
15378 
15379 

15380 
15381 
15382 
15383 
15384 
15385 
15386 
15387 
15388 
15389 

15390 
15391 
15392 

9.3 
0.9 

4.2 
0.5 
1 .5 
2.9 
3.3 
1 .1 
0.4 
2.5 

2.9 
0.5 
0.8 
0.6 
1 .0 
0.4 
1.0 
0.5 
3.3 

64.3 

5.2 
0.3 
3.2 
1.4 
1.4 
8.7 
7.5 
2.0 
9.0 
2.8 

3.5 
0.3 
0.4 

TABLE I • - APOLLO 15 SAMPLE INVENTORY (Cont.) 

DESCRIPTION 
Soil breccia lacking clasts of 
brown pyroxene basalt 
-------------do-----·--------
-------------do-----·--------
------------d 0-----·--------
------------d 0-----·--------
-------------d 0-----·--------
Tough microbreccia 
-------------d 0-----·--------
------------d 0-----·--------
-------------d 0-----·--------

-------------d 0-----·--------
Pale green microcrystalline 
rock 
Anorthosite 
-------------d 0-----·--------
-------------d 0-----·--------
Green glass microbreccia 
-------------d 0-----·--------
------------d 0-----·--------
-------------00-----·--------
-------------d 0-----·--------

-------------d 0------·--------
------------00-----·--------
-------------00-----·--------
-------------00-----·--------
-------------00------·--------
------------d 0-----·--------
-------------00-----·--------
-------------d 0-------------
Fine non-Mare basalt 
-------------d 0-------------

-------------d 0-------------
------------do-------------
-------------d 0-------------
-------------00-------------
-------------d 0-------------
Coarse Mare basalt 
------------do-------------
-------------d 0-------------
-------------d 0-------------
Glass 

-------------d 0-------------
------------do-------------
-------------d 0-------------

10 

Sta 7-Spur 
-----d 0-----

-----d 0-----
----.-j 0-----
------d 0-----

-------30-----
-----d 0-----
------d 0-----

-----:lo-----
------cl 0-----

-----do-----

-----do-----
-----do-----
-----d 0-----
------d 0-----
------00-----
-----do-----
-----do-----
--------d 0-----
-------cl 0-----

----·-do-----
----·-d 0-----

----·-do-----
----·-d 0-----
- -----cl 0-----
----·-d 0-----

-----do-----
-----clo-----
----·-cl 0-----
- ----·-d 0-----

- ---·-cl 0-----
-----clo-----
----·-d 0-----

- ----·-d 0-----
-----d 0-----
-----00-----
- ----0 0-----
-----do-----
--------d 0-----
-------00-----

--------00-----
------d 0-----
------00-----

SCB/DB 

3/172 
--do--
--do--
--do--
--do--
--do--
--do--
--do--
--do--
--do--

--do--

--do--
--do--
--do--
--do--
--do--
--do--
--do--
--do--
--do--

--do--
--do--
--do--
--do--
--do--
--do--
--do--
--do--
--do--
--do--

--do--
--do--
--do--
--do--
--do--
--do--
--do--
--do--
--do--
--do--

--do--
--do--
--do--

PAGE 

165 
165 
165 
165 
165 
165 
165 
165 
165 
165 

165 

165 
165 
165 
165 
165 
165 
165 
165 
165 

165 
165 
165 
165 
165 
165 
165 
165 
165 
165 

165 
165 
165 
165 
165 
165 
165 
165 
165 
165 

165 
165 
165 



TABLE I. - APOLLO 15 SAMPLE nVENTORY (Cont.) 

SAMPLE 
NUMBER MASS DESCRIPTION-----­ LOCATION SCB DB PAGE 
15400 47.5 Unsieved fines St;-6"a­ 6 168 
15401 86.4 <1mm fines ------d0----­ --<'10-­
15402 4.8 1-2mm fines ,------d0----­ --do-­
15403 6.1 2-4= fines ------d0----­ --do-­
15404 7.9 4-10mm fines ------d0----­ --do-­
15405* 513.1 Breccia, recrystallized ·------d0----­ --do-­ 172 

15410 56.2 Unsieved fines Sta 7-Spur 3/194 
15411 103.3 <1mm fines ------d0----­ --do-­
15412 7.1 1-2mm fines ·------d0----­ --do-­
15413 6.7 2-4= fines ------d0----­ --do-­
15414 4·0 4-1Omm fines ------d 0----­ --do-­
15415* 269.4 Anorthosite ------d 0----­ 3/196 176 
15417 1.3 
1541 8* 1140.7 

Breccia 
Breccia, vitreous matrix 

-----d 0----­
·------d 0----­

3/194 
--do-­

178 
179 

15419 17.7 Breccia, with glass ------<'10----­ --do-­ 182 

15421 254-7 <1mm fines ------d0----­ 3/195 
15422 15.9 1-2mm fines -------<'10----­ --do-­
15423 18.3 1-4= fines ------d0----­ --do-­
15424 19.5 4-10mm fines ------d0----­ --do-­
15425 136.3 Green and gray clods ------d0----­ --do-­ 184 
15426* 223.6 -------------d0----------­ ------d0----­ --do-- '163,186 
15427* 115.9 -------------d 0----------­ ------d0----­ --do-­ 189 

15431 475.7 <1mm fines ------d 0----­ 5/170 
15432 39.7 1-2mm fines ------d 0----­ --do-­
15433 31.2 2-4= fines -------d 0----­ --do-­
15434 51.6 4-1Omm fines ------d 0----­ --do-­
15435* 206.8 Gray clods, 32 splits -------d 0----­ --do-­ 193 

15445 287.2 Breccia with white clasts -------d 0----­ 6/171 196 

15455* 937.2 
15459* 5854.0 

Black and white breccia 
Breccia with large clasts 

------d0----­

------<'10----­
5/198
6/ 

198 
202 

15465 376.0 Glass coated breccia ------<'10----­ 5/199 206 
15466 119.2 Dark glass with clasts ------<'10----­ --do-­ 209 
15467 1 .1 Microbreccia ·------d 0----­ --do-­ 211 
15468 1.3 Glass and breccia ------d 0----­ --do-­ 213 

15470 
15471 

82.2 
153.0 

Unsieved fines 
<1mm fines 

Sta i..-Dune 
------d0----­

5/203 
--do-­

15472 6.1 1-2mm fines ------d0----­ --do-­
15473 4.5 2-4= fines ------d0----­ --do-­
15474 4.7 4-1Omm fines ------<'10----­ --<'10-­
15475* 406.8 Basalt -----do----­ --do-­ 214 
15476 266.3 --------·-----d0-----------­ ------d0----­ --do-­ 219 

If Thin sections made from these samples. 
11 



TABLE I. - APOLLO 15 SAMPLE HNENTORY (Cont.) 

SAMPLE 
NUMBER 
15485 
15486 

MASS 
104.9 
46.8 

DESCRIPTION 
Basal t 
Basalt with gray coatings 

LOC.4TION 
Sta 4-Dune 
-·----d0----­

SCB/DB 
5/204 
--do-­

PAGE 
220 
223 

15495 90~.q 

15498* 2339.8 
15499* 2024.0 

Gabbro 
Recrystallized breccia 
Vesicular basalt 

-·----d0----­
-·--·--d0----­
-·--·--d 0----­

5/174
6/ 
5/ 

225 
227 
230 

15500 
15501 
15502 
15503 
15504 
15505 
15506 
15507 
15508 

24.8 
103.0 

4.4 
3.8 
4.1 

1147.4 
22.9 
3.9 
1.4 

Unsieved fines 
<1mm fines 
1-2mm fines 
2-4= fines 
4-10mm fines 
Glass coated breccia 
Glass coated microbreccia 
Vesicular glass ellipsoid 
Glass coated microbreccia 

Sta 9-Scarp 
-.----.Q 0----­
------.Q 0----­
-·----·d 0----­
-·----·d 0----­
-·----·d 0----­
-·----d0----­
-·----·d 0----­
-·----·d 0----­

7/255 
--do-­
--do-­
--do-­
--00-­
--00-­
--do-­
--00-­
--do-­

232 
234 
236 
237 

15510 
15511 
15512 
15513 
15514 
15515* 

72.3 
193.1 

4.9 
4.4 
1 .1 

144.7 

Unsieved fines 
<1mm fines 
1-2mm fines 
2-4= fines 
4-10mm fines 
Brownish gray clods, 48 pieces 

-·----·d 0----­
-·----·d 0----­
-·----·d 0----­
··----·d0----­
·-----·d0----­

··----·60----­

7/273 
--do-­
--do-­
--do-­
--do-­
--do-­ 238 

15528 
15529 

4.7 
1531.0 

Breccia 
Vesicular basalt 

Sta 9a.-Rille 
··-----00----­

2/274 
--do-­

243 
244 

15530 
15531* 
15532 
15533 
15534 
15535* 
15536 
15537 
15538 

138.0 
136.0 

6.3 
5.4 
6.0 

404.4 
317.2 

1.9 
2.6 

Unsieved fines 
<1mm fines 
1-2m.'ll fines 
2-4= fines 
4-1Omm fines 
Porphyritic olivine basalt 
Basalt 
Coarse grained basalt 
Olivine microgabbro 

-------d 0----­

------d 0----­

------·d 0----­
·_-----60----­
-------60----­
-------d 0----­

------00----­
-------00----­
-------00----­

7/275 
--00-­
--do-­
--do-­
--do-­
--do-­
--do-­
--do-­
--do-­

246 

248 
251 
252 
253 

15545* 
15546 
15547 
15548 

746.6 
27.8 
20.1 
3.3 

Basalt 
-------------d 0----·---------
Vuggy basalt 
Basalt 

-------d0----­
-------d 0----­
------.(10----­
-------d 0----­

7/278 
--do-­
--do-­
--do-­

255 
257 
258 
259 

15555*9613.7 
15556*1542.3 
15557 2518.0 
15558* 1333.3 

Vuggy basalt 
Vesicular basalt 
Basalt 
Breccia 

·-----.(10----­
------.(10----­
------d0----­
-------00----­

BSLSS 
2/ 
--do-­
--do-­

260 
263 
266 
265 

* Thin sections made from these samples. 
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TABLE !. - APOLLO 15 SAMPLE INVl,NTORY (Cont.) 

SAMPLE 
NUMBER 
15561 

MASS 
112.5 

DESCRIPTION 
<1= SCB 2 residue 

LOCATION 
Sta 9a-RHle 

~?/D~ PAGE 

15562 20.6 1-2mm SCB 2 residue ------d 0----­ --do-­
15563 30.4 2-4rum SCB 2 residue ------d 0----­ --do-­
15564 50.0 4-1Omm SCB 2 residue ------d0----­ --do-­
15565 * 822.6 Breccia fragments, SCB 2 residue ------d0----­ --do-­ 271 

15595 237.6 Porphyritic basalt ------d0----­ 7/281 275 
15596 224.8 Basalt ------d 0----­ --do-­ 277 
15597* 145.7 -------------d 0------·-------­ ------d 0----­ --do-­ 278 
15598 135.7 -------------d0-----·-------­ ------d0----­ --do-·­ 280 

15600 
15601 * 

449.1 
802.0 

Reserve fines - comprehensive 
<lmm fines - comprehensive 

--·---d 0----­
--·---d0----­

7/283 
--do-­ 246 

15602 32.9 1-2mm fines -----d 0----­ --do-·­
15603 
15604 

25.5 
21. 5 

2-4rum fines 
4-1Omm fines 

.--.---d0----­
--·----d0----­

--do-·· 
--do-·­

15605 6.1 Basalt --·---d 0----­ --do-- 281,283 
15606 10.1 Vesicular basalt --·---cl 0----­ --d 0-- 281 ,284 
15607 14.8 Coarse grained basalt -----d 0----­ --d 0-- 281 ,285 
15608 1.2 MicroporphyrHic basalt -----cl 0----­ --do--- 281,286 
15609 1 .1 Basalt -----clo----­ --d 0-­ 281,287 

15610 1.5 Basalt with clinopyroxene -----do----­ --d 0--­ 281 ,288 
15612 5.9 Vesicular olivine basalt -----do----­ 7/282 281 
15613 1 .0 ------·-------d 0------·------­ -----d 0----­ --do--­ 281 
15614 9.7 -------------d 0------·------­ -----do----­ --do--­ 281 
15615 1.7 -------------·d 0-------·------­ -----d 0----­ --do--­ 281 
15616 8.0 -------------·d0------·------­ -----cl0----­ --do--­ 281 
15617 3.1 -------------do------------­ -----60----­ --do-­ 281 
15618 0.8 -------------·d 0------·------­ ------d 0--·--­ --do--· 281 
15619 0.6 -------------d 0--------·-----­ -----d 0----­ --do--· 281 

15620 6.6 -------------d 0-------------­ -----d 0----­ --do--· 281 
15621 1 .6 -------------do------------­ -----clo----­ --Ju--· 281 
15622 29.5 -------------do------------­ --·---d 0----­ --do-­ 281 
15623 3.0 -------------do------------­ --.---d 0----­ --do-­ 281 
15624 0.2 -----·--------d 0-----·-------­ --·---d0----­ --do-­ 281 
15625 0.5 -------------do------------­ --·---d0----­ --do-­ 281 
15626 0.6 -----·--------d0------------­ --·---d 0----­ --do-­ 281 
15627 0.4 -----·--------d0------------­ --·---d 0----­ --do-­ 281 
15628 0·4 -------------do------------­ --·---d 0----­ --do-­ 281 
15629 0.4 --------------d 0------------­ --·---d 0----­ --do-­ 281 

15630 23.2 --------------d 0------------­ ------d0----­ --do-- 281,289 
15632 2.3 Porphyritic basalt with 

clinopyroxene ------d0----­ --do-­ 281 
15633 7.4 --------------d 0------·------­ ------d 0----­ --do-­ 281 

* Thin sections made from these samples. 
13 



TABLE I . - APOLLO 15 SAMPLE INVENTORY (Cont.) 

SAMPLE 
NUMBER MASS DESCRIPTION SCB/DB PAGE 
15634 5.2 Porphyritic basalt with 

clinopyroxene Sta 9a-Rille 7/282 281 
15635 0.5 -------------d0-----·------­ -----d 0----­ --clo-­ 281 
15636 336.7 -------------d0-----·------­ ------j 0----­ --do-- 281,289 
15637 0.9 -------------d0-----·------­ - -----0 0----­ --clo-­ 281 
15638 3.6 -------------d0-----------­ - -----00----­ --clo-­ 281 
15639 7.0 -------------d0-----------­ -----00----­ --do-­ 281 

15640 0.5 -------------d0-----------­ -----00----­ --do-­ 281 
15641 6.9 -------------d 0-----------­ ··--·-·-d 0----­ --do-­ 281 
15642 1.9 --------------d 0-----------­ -·----00----­ --clo-­ 281 
15643 17.9 ------.------d0-----------­ -·----d0----­ --clo-­ 281 
15644 0.4 ------·------d 0-----------­ -'--'-- d0----­ --do-­ 281 
15645 0.5 ------·------d0-----------­ -·---.-d 0----­ --do-­ 281 
15647 48.1 Fine subophitic basalt -.-----d 0----­ --do-- 281,289 
15648 9.1 -------·------do-----------­ ------·00----­ --do-­ 281 
15649 6.2 ------·------d0-----------­ -------d 0----­ --do-­ 281 

15650 3.L ------------do-----------­ ··-----d0----­ --do-­ 281 
15651 1.6 ----·--------do--------·---­ -------d 0----­ --do-­ 281 
15652 0.7 ------------do-----------­ -------d 0----­ ---do-­ 281 
15653 0.4 ------------do-----------­ -------d 0----­ --do-­ 281 
15654 0.2 ------------d 0-----·------­ -------00----­ --do-­ 281 
15655 0.4 ------------d 0-----·------­ -------d 0----­ --do-­ 281 
15656 0.2 ------------d0-----·-------· -------d 0----­ --clo-­ 281 
15658 11 .6 Pyroxene phyric basalt -------<:1 0----­ --clo-­ 281 
15659 12.6 --·----------d0------------­ -------d 0-----­ --do-- ;>81 ,289 

15660 8.9 ------------d 0--------·----­ ·----·--·d0----­ --do-­ 281 
15661 5.9 ------------d0------------­ ·----·--d0----­ --do-­ 281 
15662 4.9 ------------d0------------­ ·----·--d 0----­ --do-­ 281 
15663 10.3 ------------d0------------­ ·-------d0----­ --do-­ 281 
15664 7.4 ------·------d0------------­ -----·--cl 0----­ --do-­ 281 
15665 10.2 Olivine phyric basalt ---·-·-d 0----­ --do-­ 281 
15666 3.9 Pigeonite phyric basalt ----·-d0----­ --do-- :28-" ,290 
15667 1 .1 ------·------d0------------­ -----·--cl 0----­ --do-­ 281 
15668 15.1 Olivine phyric basalt -------·cl 0----­ --do-­ :281 
15669 4.4 -------------d 0------------­ -------cl 0----­ --do-­ 281 

15670 2.0 Pyroxene phyric basalt ----- -·d0----­ --clo-­ 281 
15671 6.1 Vesicular subophit:Lc basalt -------d 0----­ --clo-­ 281 
15672 21.4 -------------d0----·-------­ -------·d 0----­ --00-­ 281,290 
15673 5.9 -------------d0----·-------­ --------do----­ --do-­ 281 
15674 35.7 Fine porphyritic basalt --------do----­ --00-­ 281 
15675 34.5 -------------d0----·-------­ -----do----­ --do-- 281,290 
15676 25.3 -------------d 0----·-------­ --------d 0----­ --do-­ 281 

14 



TABLE I . - APOLLO 15 SAMPLE INVENTORY (Cont.) 

SAMPLE 
NUMBER DESCRIPTION LOCATION SCB DB PAGE 
15677 Fine porphyritic basalt Sta 9a-Rille 7 282 281 
15678 --------------d0-------------­ ----·-d0----­ --do-­ 281 
15679 --------------d0---·---------­ -----do-----­ --do-­ 281 

15680 0.3 --------------<10---·--·-------­ ----··do----­ --do..­ 281 
15681 0.3 -------------·d0-------·-------­ ------<10----­ --do--­ 281 
15682 50.6 Plumose porphyritic basalt ------do----­ --d 0-- 281 ,290 
15683 22.0 Fine porphyritic basalt ----..·d 0----­ --do--- 282,291 
15684 1.4 Glass cemented breccia fragments -----d 0-·---­ --do··­ 282 
15685 0.8 --------------·d 0------·-------­ ------d0----­ --do-­ 282 
16686 0.9 -------------·d0------------­ ----...-d 0----­ --d 0-- 290,291 
15687 1.4 -------------·d0------------­ ------·d 0----­ --do..­ 282 
15688 5.3 -------------·d0-------------­ -----·d0----­ --d 0-·- 282,291 
15689 2.8 Breccia with sugary clasts -----d 0----­ --d 0-- 282,291 

15901 13.6 DB residue Sta 1-Elbow 1/156 
15902 
15903 

4.5 
2.7 

-------------d 0------------­
-------------do------------­

-----·do----­
-- ---·do----­

1/157 
1/158 

15904 
15906 

1.2 
2.8 

-------------do-------------­
-------------do------------­

Sta 2-St George
------<10----­

1/159 
1/160 

15907 
15908 

5.3 
1.2 

---------·----d 0--------------­
----·---------d 0------------­

-----<10----­
-----d 0----­

1/181 
1/161 

15909 1 .7 -------------do------------­ ------d 0----­ 1/182 

15910 4.9 -------------do------------­ -----do----­ 1/186 
15911 4.8 ----·---------do----·--------­ ---·--do-.---­ 1/1 8'7 
15912 8.1 -------------do------------­ Lunar Module 5/162 
15916 
15917 

3.2 
26.6 

----·---------d 0------------­
-------------d 0----·--------­

Sta 6-Front 
-----do----­

5/190 
5/192 

15918 14.5 ----·---------d0------------­ -----do----­ 5/193 

15924 2.7 -------------do------------­ Sta 7-Spur 3/196 
15925 
15926 

0.8 
12.4 

--------------d0------------­
----·---------d0-------------­

-----do----­
-----<10-..--­

5/170 
5/198 

15927 20.1 --------------d 0------------­ -----do----­ 5/199 

15931 1.7 --------------d0------------­ Sta 4-Dune 5/203 
15932 20.5 -------------do------------­ -----do----­ 5/174 
15933 
15936 

15.9 
6.7 

--------------d 0-----·-------­
--------------d 0------------­

-----do----­
Sta 9-Scarp 

5/204 
7/273 

15937 
15938 
15939 

1.7 
16.6 
4.2 

------------·-d 0-----·-------­
--------------d 0------------­
------------·-d 0------------­

-----d 0----­
Sta 9a-Rille 
-----do----­

7/255 
2/274 
7/275 

15940 
15941 

3.5 
10.0 

-------------do-----·-------­
-----·--------<10------------­

-----do----­
------do----­

7/278 
7/281 

15942 58.8 -----·--------d0-----·-------­ -----d 0----­ 7/282 
15943 1.7 --------------<10-----·-------­ -----do----­ 7/283 

1 5 



TABLE I • - APOLLO 15 SAMPLE INVENTORY (Cone.) 

SAMPLE 

NUMBER 

15951 

15954 

15955 

15956 

15957 


MASS 
30.0 
89.3 
8.6 

98.5 
75.5 

DESCRIPTION 
SCB residue 
------------do------------­
------------do------------­
------------do------------­
------------do------------­

LOC.£.TION 

EVA 1 

---·_·-d 0----­

EVA 2 

--_._.-d 0---­

EVA 3 


SCB/DB PAGE 
1 

4 

5 

6 

7 
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TABLE II. - APOLLO 15 ROCK SAMPLES WEIGHING MORE THAN 25 GRAMS 

STATUS OF 
SAMPLE WEIGHT RECOVERING 
NUMBER {g} STATION ORIENTATION* 13ASALT LBRECCIA STUDIES 

15015 4770.2 LM 

15016 923.7 3 

15025 77.3 LM 

15027 51.0 LM 

15028 59.4 LM 


15058 2672.5 ALSEP 

15059 1149.2 ALSEP 

15065 1475.5 1 

15075 809.3 1 

15076 400.5 1 


15085 471.3 1 

15086 216.5 1 

15095 25.5 2 

15118 27.6 2 

15205 337.3 2 


15206 92.0 2 

15255 240.4 6 

15256 201.0 6 

15265 314.1 6 

15266 271.4 6 


15285 264.2 6 

15286 34.6 6 

15287 44.9 6 

15288 70.5 6 

15295 947.3 6 


15298 1731.4 6 

15299 1691 .7 6 

15306 134.2 7 

15315 35.6 7 

15324 32.3 7 


15325 57.8 7 

15330 57.8 7 

15379 64.3 7 

15405 513.1 6a 

15415 269.4 7 


15418 1140.7 7 

15425 136.3 7 

15426 223.6 7 

15427 115.9 7 

15435 206.8 7 


X 

X X 


Too far away X 

X X 

X X 


X X 

X X 

X Gabbro 

X 
 "abbro 
X X 


X X 

X X 


In shadow X 

Hake X 


X X 


X 

X X 

X X 

X 
X ~J 

X X 


Too small X 

Too small X 


X 

Broken X 


Too fragile X 

Too fragile X 


X 

Hake X 

Hake X 


Hake X 

Hake X 

Hake X 

Broken X 

Too fragile Anorthoilite 


X 

Broken Green 
Broken Green gray 0 

Broken Green gray 0 

Pedestal under 415 Gray olods 

TS, CA 

TS, CA 

TS 

TS 


TS, CA, TC 
CA 

TS, CA, TC 

TS, GR 

GR 


TS 

TS, GR 

TS, CA, GR 
TS, CA, NG, GR 

TS 

TS, NG, TC 

TS 
T8, CA, GR 

TS, CA, GR, TC 
ods GR 
ods TS, GR 
ods TS, NG 

TS 
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TABLE II. - APOLLO 15 ROCK SAMPLES WEIGHING MORE THAN 25 GRAMS (Cont.) 

STATUS OF 
SAMPLE 
NUMBER 

WEIGHT 
(g) STATTON-- ­

RECOVERING 
ORIEN'rATION* BASALT/BRECCIA STUDIES 

15445 
15455 
15459 
15465 
15466 

287.2 
885.4 

5854.0 
376.0 
119.2 

7 
7 
7 
7 
7 

Broken 
Tenatively 

X 
Dark glass 
clasts 

X 
X 
X 
X 

with 

TS, 
TS, 

GR 

GR 
TC 

15475 
15476 
15485 
15486 
15495 

406.8 
266.3 
104.9 
46.8 

908.9 

4 
4 
4 
4 
4 

X 
X 

Partial1y 
Partial1y 

X 

X 
X 

XjG"b~~ 

TS 

TS 

15498 
15499 
15505 
15515 
15529 

2339.8 
2024.0 
1147.4 
144.7 

1531 .0 

4 
4 
9 
9 
9a 

Tenatively 
X 
X 

Broken 
X 

X TS, 
TS, 

X 
Brownish gray clods 

X 

NG 
CA 

TS 

15535 
15536 
15545 

15546 

15555 

404.4 
317.2 
746.6 

27.8 

9613.7 

9a 
9a 
9a 

9a 

9a 

X 
X 

Not located in 
photo 
Not located in 
photo 

X 

X 
X 

X 

X 
X 

TS 

TS 

TS, CA, TC 

15556 
15557 
15558 
15565 
15595 

1542.3 
2518.0 
1333.3 
822.6 
237.6 

9a 
9a 
9a 
9a 
9a 

X 
X 

No photos 
No photos 

X 

X 
X 

~] 

X 
X 

TS, CA 

TS, CA, NG, GR, TC 

15596 
15597 

15598 

15622 
15636 

224.8 
145.7 

135.7 

29.5 
336.7 

9a 
9a 

9a 

9a 
9a 

X 
Not located in 
photo 
Not located in 
photo 
Rake 
Rake 

x~ 

X 

X 
X 
X 

15647 
15674 
15675 
15676 
15682 

48.1 
35.7 
34.5 
25.3 
50.6 

9a 
9a 
9a 
9a 
9a 

Rake 
Rake 
Rake 
Rake 
Rake 

X 
X 
X 
X 
X 
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TABLE II. - APOLLO 15 IWCK SAMPLES WEIGHING MORE THAN 25 GRAMS (Conc.) 

STATUS OF 
SAMPLE WEIGHT RECOVERING 
NUMBER (g) STATION ORIENTATION* BASALT/BHECCIA STUDIES 

EXPLANATION: 

SYMBOL TYF)!! ANALYSIS TABLE 

CA Chemical analysis V 

GR Gamma ray analysis VI 

TC Total carbon analysis vn 

NG Noble gas analysis vnI 

TS Thin section description 


* Modified from Table 2 of USGS Interagency Report 36. 


J Samples collected from the same boulder. 
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TABLE III • - SUMMARY OF FINES SAMPLES 


SAMPLE WEIGHT 
NUMBER (g) STATION 

15020 
-15024 607.5 LM 
15030 
-15034 303.7 8 
15040 
-15044 392.4 8 
15070 
-15074157.7 
15080 
-1 5084 185.3 

15090 
-15094 205.5 2 
15100 
-15104 936.4 2 
15200 
-15204 26.7 2 
15210 
-15214 390.9 2 

15220 
-15224 465.7 2 

15230 
-15234 343.8 2 
15240 
-15244 347.8 6 
15250 
-15254 601.4 6 
15260 
-15264 610.5 6 
15270 
-152741156.1 6 

15281 
-1 5284 168.2 6 
15290 
-15294 246.3 6 
15300 
-15305 124'7.0 7 
15310 
-15314 463.9 7 
15400 
-1 5404 1 52.7 6a 

STUDIES
«1 = sample) 

TS, CA, NG, TC, GR 

TS, TC 

TS, TC 

TS 

TS, CA, NG, TC 

GR 

TS 

TS 

TS 

TS 

TS 

TS, CA, TC, GR 

TS 

TS, CA, TC, NG, GR 

TS, NG 

REMARKS 

Trench bottom 

Trench top 

From rake sample area 

Soil from rock 15205 

Fillet. down slope side of lalge 
boulder 

Typical soil 1 m from 15210 ­
1521 L~ 

Soil beneath the large boulder 

Trench bottom 

Residue from SCB 3 

Soil & disintegrated fragment 

15305 is a green soil cone. 

Fine:; in rake sample 

Top of a fillet 
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TABLE III .. - SUMMARY OF FINES SAMPLES (Conc. ) 

SAMPLE 
NUMBER 

WEIGHT 
(g) STATION 

STUDIES 
1 rum saml2lel REMARKS 

15410 
-1541 L 
15421 
-15424 

177.3 

308.4 

7 

7 Part soil, part disaggregated 
clods 

15431 
-15434 

15470 
-15474 
15500 
-15504 

598.2 

250.5 

140.1 

7 

4 

9 

GR 

CA, 

CA, 

TC 

TC 

Part soil, part disaggregated 
pedestal beneath rock 15415 

15510 
-15514 
15530 
-15534 
15600 
-15604 
15942 

275.8 

291.7 

1331 .0 
58.8 

9 

9a 

9a 
9a 

TS 

TS, CA, NG, TC 
Fines in rake sample 

EXPLANATION: 

SYMBOL TYPE ANALYSIS TABLE 

CA Chemical analysis V 
GR Gamma ray analysis VI 
TC Total carbon analysis VII 
NG Noble gas analysis VIII 
TS Thin section description 
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NUMBERING OF APOLLO 15 SAMPLES 

A five digit sample number is assigned each rock (coherent material 
greater than about 1 cm), the unsieved reserve and each sieve fraction 
of scooped <1 cm material, each drill stem and drive tube section anc;. 
each sample of special characteristics. 

The first two digits designate the mission nlUnber and is therefure 
15 for all of the samples of this catalog. The laf>t three digits a.rE' 
assigned with a dual purpose: to indicate samj:le type and to group 
samples by locality. 

Without regard to sampling locations, thE fir~;t 14 numbers (1;,001­
15014) are assigned to drill stems, drive tubES, and special environnent 
sample containers (SESC). 15900-15999 are hOlJ.sekeeping numbers used for 
sweepings, for material caught on filters frole. dusting operations, for 
small amounts of fines from sample containers with rocks only, and for 
any material that is not easily categorized. All of the other sample 
numbers are grouped by sampling locality (station) and the groups are 
arranged in order of the traverses. 

Materials from the three paired rake aJld soil samples are assigned 
the centuries: 15100-15199, 15300-15399, and 15600-15699. Within each 
the fines are numbered in the first one or two decades according to -;he 
fines convention explained below. The remaining numbers are given to 
rocks which are grouped by lithology. 

A decade or more of sample numbers is used for the contents of ,~ach 
documented bag (DB). Fines are ascribed numbers according to -:;he fo:.low­
ing system: 

15XYO Unsieved "reserve" 

15XYI <1 mm sieve fraction 

15XY2 1-2 mm sieve fraction 

15XY3 2-4 mm sieve fraction 

15XY4 4-10 mm sieve fraction 

The rocks are given numbers ranging from 15XY5-15XY9 for each 
number decade. Large rocks returned loose in the sample collection Jags 
(SCB) are assigned 1-mused rock numbers in the decades, as are some rocks 
returned in documented bags without fines. 

Any material removed from a sample (spli'~s, chips, a1iquots, thin 
sections, etc.) is i.dentified a "specific" nlUnber, which is placed t::> the 
right of the sample number and separated froE! it by a comma (e. g. 15'+26,1T) . 
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SAMPLE LOCATIONS 

Figure 1 shows the EVA traverses and station locations. Figures 
2A through 2D are representative maps of the sample collection stations 
showing sample locations. Recent processing of samples has resulted in 
a few number changes from ..rhat the Field Geclogy group shows in maps in 
USGS Interagency Report 36. The changed numbers can be recognized in 
the figures by a slightly different type-style. USGS Interagency report 
36 contains photographs showing the samples in place. 
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Figure 1 . - Map of EVA Traverses Showing Crater Outlines and Sample Collection 
Stat:ions; Modified from US Geological Survey Interagency Report. 
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Figure 2 A. - Station Map Showing Sample Collection Sites; Modified_From 

US Geological Survey Interagency Report 36. 
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SAMPLE RETURN CONTAINERS 

Table IV lists the contents of the sample return containers. The 
containers that were proce,;sed in nitrogen a.tmosphere processing line 1 
(previously NNPL and PCTL) are in order: SCB 4, BSLSS, SCB 2, SCB 3, 
SCB 6. The containers that were processed in nitrogen a.tmosphere pro­
cessing line 2 (previously SNAP) are in order: SRC 1, SRC 2, and SCB 7. 

SRC 1 sealed properly on the lunar surface and had a pressure of 
35 microns Hg just prior to opening in the nitrogen processing line. 
SRC 2 failed to seal. SESC samples 15012 and 15014 appear to be sealed, 
but the cap of SESe sample 15013 did not properly seat. 
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TABLE IV. - CONTENTS OF SAMPLE COLLECTION & RETUHN CONTAINERS 


[)AMPLE NUMBER 
_( Last 3 digits) 

CONTINGENCY SAlvJPLE BAG (In SCB Lf in LM) 020 - 026 

DHILL STEMS - (Lower 3) 001 - 003 

SRC.~l_____________ 

Organic Monitors 

SCB 1 

Drive Tubes 
DB 156 
DB 157 
DB 158 
DB 159 
DB 160 
Db 161 
DB 180 
DB 181 
DB 182 
DB 186 

DB 187 

10, 03 (lower, upper) 007,008 
065 
070 - 076 
080 - 088 
090 - 095 
200 - 204, 206 
205 
210 - 214 
220 - 221+ 
230 - 234 
115 - 119, 125, 135, 
145 - 148 
100 - 105 

SRe 2 

Organic Monitors 

SCB 5 

SESC 2 
SEse 1 
Drive Tube 07 
DB 162 
DB 17C 
DB 174 
DB 190 
DB 192 
DB 193 
DB 198 
DB 199 
DB 203 
DB 204 
1 Loose Rock 

(single) 

014 
012 
009 
017 - 019, 027, 028 
431 - 435 
495 
255 - 257 
259, 268, 269, 285 -
265 - 267 
455 
465 - 468 
470 - 476 
485, 486 
499 

289 
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TABLE IV. - corn'ENTs OF SAI,JPLE COLLECTION & RETURN CONTAINEHS (Cont.) 

SAl,JPLE NUMBER 
(Last 3 digits) 

seB 2 

3 Drill Stems 004 - 006 

DB 274 528, 529 

3 Loose Rocks 556, 557, 558 

Fragments (disaggregated rock) 561 - 565 


seB 3 

DB 163 240 - 245 

DB 164 250 - 254 

DB 166 260 - 261, 

DB 167 ;~70 - 274 

DB 172 :310 - 392 

DB 173 300 - 30B 

DB 188 ­290 295 
DB 194 1,10 -- ln4, tL17 - 419 
DB 195 421 - 427 
DB 196 1,15 
Chips and fines 281 - 284, ~)97 

2 Loose Hocks ;~98 , 299 

seB 4 

2 Loose Hocks 015, 016 

seB 6 

DB 168 1,00 - 405 
DB 171 41+5 
DB 252 030 -- 034 
DB 253 040 - 044 
4 Loose Rocks 058, 059, 459, 498 

seB 7 

Drive Tubes 14, 09 (lower, upper) 010, 011 
SESC (blank) 013 
DB 255 500 - soB 
DB 273 510 - 515 
DB 275 530 - 538 
DB 278 545 - 54B 
DB 281 '595 - 598 
DB 282 612 - 630, 632 - 645 

647 - 656, 658 - 689 
:CB 283 600 - 610 
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TABLE IV. - CONTENTS OF SAMPLE COLLECTION & RETURN CONTAINERS (Cone.) 

SAMPLE NUMBER 
(Last 3 digits) 

SAMPLE RETURN BAG (BSLSS) 

1 Loose Rock 555 

Abbreviations: 

SCB Sample Collection Bag 

SRC Sample Return Container (ALSRC or "rock box") 

DB Documented bag 

SESC Special environmental sample container 

BSLSS Buddy' secondary life support system 
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SAMPI,E PROCESSING 

The sequence of processing rock samples is as follows: 
1. Unpacking from the return container (docmnented 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 which may have broken 
from rocks in transit. 

3. Assignment of number, weighing and a photograph on the balance. 

4. Dusting with a gentle jet of N2 gas. 

5. Crthogonal photography - 70 mm color vie'Ns ta.1l.en at 90° to one 
another. The rock is positioned on a rotatable photo stage on a stable 
face, usually with the longer axis right to left. An orientation cube, 
marked Nl , El , Sl' WI' Tl and Bl , is placed with Nl facing the camera for 

the first photograph. The cube is then rotated synchronously with the 
rock for all other views. Four orthongonal views are made of rocks less 
than 12.5 grams and six of all larger rocks. For fragile rocks, where 
handling would tend to disaggregate them, inclined views are substituted 
for the Tl and Bl views. 

6. No further processing is done until a set of prints of the ortho­
gonal photography has been returned to the laboratory for reference and 
marked special features. 

7. Rock description- I'he rocks are described through "indows in 
the nitrogen processing cabinet with the aid of binocular microscopes out­
side of the cabinets. 

8. Rock modeling - All coherent rocks weighing more than 50 grams 
have aluminum foil shells molded around them. These 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. 

9. Stereophotography - for all coherent rocks greater than 50 grams. 
The rock is positioned on the photographic stage with the orientation cube 
in conformity with the orthogonal photography orientations. Sixteen 
stereographic pairs at 45° increments are made with 8xlO inch black and 
white filrr., along with an additj.onal set of six orthogonal photographs 
made with 8xlO inch color film. 
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10. Field geology experiment - Coherent rocks are placed 0'1 the 
photographic stage and illuminated 1-lith a collimate:l light. The rocks 
are maneuvered to reproduce the shadowing and appearance of rocks in 
lunar surface photographs in order to establish their presampling locations 
and orientations. 

Soil samples are processed as follows: 

1. The documented bags are opened and observations and photograp'ls 
are made of the condition of the :3ample. 

2. Any large rocks are removed. 

3. One-quarter to one-third of the sample is scooped f",om the 1Ja,2;, 
placed in a pre,veighed container, wei.ghed and stored as an unsiev'ed 
reserve sample. 

J.,. The remaining sample is :3ieved to produce the size fraction:3 
< 1 IlllJ, 1-2 mm, 2-4 mm, and 4-10 mm. Each fraction is ,reighed and numb'ored 
'""ith its own five digit sample number (see the section on numbering con­
ventions). Each coherent piece >10 mm is processed as a rock. 

On the basis of information developed in the first part of the ])r,o_ 
liminary examinatior: period, the Lunar Sample Analysis Planning Team 
(LSAP';'), requests that further studies, such as thin section petrograp:1Y 
and chemical analyses, be made on selected samples. The preliminary 
examination period is ended "hen these studies are completed and all 
the results are reported to LSAPT, at which time they plan the allocations 
of' samples to Principal Invest:lgators. 
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PROCE~3EJnJG ENVIRONMENT 

As no quarantine was required for the Apollo 15 mission, lunar 
sample processing lines were Tun for the first time at positive pressure 
(l-inch water). The gaseous nitrogen ,ras monitored for H20, 02' Ar, H

2 
, 

CHII' CO 2 and CO. The moisture and oxygen content varied from cabinet 
to cabinet, the moisture was usually less than 25 ppn and oxygen less 
than 50 ppm in those cabinets in Hhich the lunar samples were present. 
Readings were taken at least once an hour dw:i.ng the operational day. 
A more detailed report "rill be aVccilab1e at a later date. 

The processing lines "ere carefully cleaned and ~nspected before the 
arrival of the lunar samples. None of the l:~nes "ere sterili zed. 
The cabinets are made of stainless steel, aluminum, teflon, viton gaskets, 
a small amount of polysulfide sealant, neoprene gloves and lexan or glass 
windm,s. All lubrication of scre" threads (l101t top containers, laboratory 
jacks, etc.) is done sparingly with molybelenum disulfide. The lunar 
sample comes in contact "ith only the follm1",ng materials: aluminum, 
stainless steel, and Teflon. Viton gaskets, used to seal certain con­
tainers, come in contact \lith some lunar fine material. The aluminum 
foil has shmw flaking properties. All materials are cleaned to a 
specific procedure ani certified, Detailed :'_nformation on the cleaning 
process and results "ill be available at a later date. Samples are 
kept sealed in stainless steel containers or in heat-sealed Teflon bags 
\lhen they are not being examined or processeci. 
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CH}:~ICAL ANALYSES 

X-ray fluorescence spectrorr.etry was used for measuring the elemer.t 
abundances, with the exception of Na which was analyzed by atomic 
absorption analysis. 

The major and minor elements, together with Zr and Sr, were deter­
mined in all samples using a fused glass disc prepared by fusing a 2SC fig 

aliquot of the sample with a lanthanum-bearing lithium borate fusion 
mixture (Norrish and Hutton, 1969). Na was analyzed by atomic absorption 
analysis on a separate 20 fig aliquot of the sample. 

Samples that were allocated in amounts in excess of 1 g were ana}.yzed 
nondestructively for additional elements (Sr, Rb, Y, Th, Ni, Nb, Zr, Cr) 
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 Chappe11, 
1967). Both sets of data for Zr and Rb are reported in table V as a 
guide to the accuracy of the glass disc method for these elements. 
Calibrations, for both techniques, were based on primary synthetic 
standards supplemented by previously analyzed D.S.G.S. and N.B.S. rock 
and mineral standards.. An indication of the accura.cy of these analyses 
can be gained by reference to the four control samples reported in tatle 
V. These samples 'Here analyzed concurrently with the Apollo 15 samples. 

Rp.ferences: 

Norrish, K., and Chappell, B. I-/. (1967). X-ray fluorescence spectrography. 
In "Physical Methods in Determinative Mineralogy" (editor, J. 
Zussman), pp. 161-214, Academic Press. 

Norrish, K., and Hutton, J. T. (1969). An accurate X-ray spectrographic 
method for the analysis of a 'Hide range of geological samples. 
Geochim. Cosmochim. Acta. 33, 431-453. 
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TABLE V.­ CHEMICAL ATfALYSES 

Sam)21e 
Weight ( g) 

Basalt 
15016 
0.3 

Fines 
< 1 nun 
150?1 
1.3 

Basalt 
15058 
0.3 

Gabbro 
15076 
0.3 

Fines 
< 1 nnn 
15101 
1.3 

Basalt 
15256 
0.3 

Breccia 
15265 
1.3 

Fines 
< 1 nnn 
15271 
1.3 

Fines 
< 1 nun 
1)301 
1.3 

Anor­
thosite 
15415 

0.3 

Breccia 
15418 
1.3 

Si02 % 
Ti02 % 
A12 0 3 % 

43.97 
2.31 
8.43 

46.56 
1. 75 

13.73 

47.81 
1.77 
8.87 

48.80 
1.46 
9.30 

45.95 
1.27 

17.38 

44.93 
2.54 
8.89 

46.94 
1. 40 

16.71 

4('.70 
1. 47 

16.51 

45.91 
1.17 

14.53 

44.08 
0.02 

35.49 

44.97 
0.27 

26.73 

FeO 
MnO 
MgO 

% 
% 
% 

22.58 
0.33 

11.14 

15.21 
0.20 

10.37 

19.97 
0.28 
9.01 

18.62 
0.27 
9.46 

ll.65 
0.16 

10.36 

22.21 
0.29 
9.08 

11.18 
0.15 
9.95 

12.15 
0.16 

lC)' 55 

14.05 
0.19 

12.12 

0.23 
0.00 
0.09 

).::3'1 
0.08 
5.38 

CaO 
Na20 
K2 0 

% 
% 
% 

9.40 
0.21 
0.03 

10.5)j 
0.41 
0.20 

10.32 
0.28 
0.03 

10.82 
0.26 
0.03 

11.52 
0.39 
0.17 

10.27 
0.28 
0.03 

11.19 
0.51 
0.25 

11.29 
0.43 
0.21 

10.70 
0.35 
0.16 

19.68 
0.34 

<0.01 

16.10 
0.31 
0.03 

\.>J 
-..J 

P20S % 
S % 
Cr203 % 

0.07 
0.07 

0.18 
0.0(' 

0.08 
0.07 

0.03 
0.03 

0.13 
0.06 

0.06 
0.08 

0.25 
0.08 
0.33 

0.21 
0.08 
0.38 

0.15 
0.04 

0.01 
0.00 

0.03 
0.03 
O.ll 

SUM 98.54 99.21 98.49 99.08 99.04 98.66 98.94 100.14 99.37 99.95 99.41 

Sr 
Sr 
Zr 

ppm 
ppm 
ppm 

83 

95 

141 
l35 
405 

101 

98 

99 

en
/v 

1)j3 
l42 
314 

100 

90 

147 
l50 
486 

140 
l44 
391 

ll4 
ll3 
267 

184 152 
l49 

67 

Zr 
Nb 
Rb 

ppm 
ppm 
ppm 

410 
24 
6. 1 

313 
19 
4.9 

469 
29 

7.8 

382 
2" 

5.6 

260 
l7 
3.8 

64 
3. ? 
0.8 

Th 
Ni 
Y 

ppm 
ppm 
ppm 

3.8 
288 

9Z 

3.3 
260 

69 

4.8 
235 
lOO 

4.4 
269 

84 

4.2 
268 

60 

<2 
39 
l? 

Data in standard type were measured on glass disks. 
Data in italics were measured on powders. 



TJI.BLE V.- CHEMICAL ANALYSES (Cone. ) 

Control SamE1e Ana1;zs es 

Fines Fines Fines ~'incs Fines Fines 
Sample Clod <1 mm <1 rum Basalt Basalt Breccia <1 Ir.Jl1 <1 mm <' <1 rum Basalt= 
Sample 15L27 15 l'71 15499 15501 15555 1555() 15558 J 5601 100134 12070 14163 14310 
Height ( g) 1.3 1.3 0.3 1.3 1.3 0.3 1.3 1.3 1.3 1.3 1.3 1.3 

Si0 2 
'ri02 
A1203 

" I' 
% 
% 

45.10 
1.14 

1,).06 

)+6.10 

1. 58 
12.91 

.62 
1.81 
':1.2 ( 

46.21 
].81 

1?2U 

4:+.24 
2.26 
8.48 

45.11 
2.76 
9.~3 

h6.31 
J.89 

12.40 

45.05 
1.98 

lCJ.2U 

41.86 
1.56 

13.55 

45.91 
2.81 

12.5U 

1,"[ .17 
1.79 

17 .22 

47.19 
1.24 

2CJ.14 

FeO 
lJ'.n0 
MgC 

% 
% 
% 

13.72 
0.18 

12.14 

16.24 
0.21 

11.11 

20.26 
0.28 
8.94 

16.72 
0.22 

10.80 

22.47 
0.29 

11.19 

22.25 
0.29 
7.73 

16.54 
0.22 

ID.51 

19.79 
0.26 

10.89 

15.94 
0.21 
1.82 

16.40 
0.22 

10. CD 

10.35 
0.14 
9.37 

8.38 
O.ll 
7.81 

Go 
00 

r~" n 
v~v 

Na2D 
K2 0 

P20S 
S 
Cr203 

% 
% 
% 

% 
% 
% 

i"'1 I'" 
..l...L~..l....J... 

0.36 
0.11 

Cl.Cl9 
0.06 
0.40 

10.42 
0.32 
0.12 

0.12 
0.01 
0.47 

In ],n
...LV. ~.,.v 

0.29 
0.06 

0.08 
0.01 

In 01:: 
..LV. {"_,} 

0.37 
0.16 

0.17 
0.01 
0.49 

n Lc:: 
?'-+/ 

0.24 
0.03 

0.06 
o . Cl 5 
0.70 

1 n Q~
..LV.U-.J 

0.26 
o .en 

0.08 
0.08 

1 n , Q 
-LV • ..LV 

0.42 
6.19 

0.21 
0.09 
0.5l 

n 
7· 

0.29 
0.10 

0.11 
O.O() 
0.56 

12.08 
0.40 
0.13 

0.11 
0.15 
0.32 

", 1,."
...LV.'-+..) 

0.41 
0.25 

0.21 
0.08 
0.43 

, n nc 
...Lv.,;?,) 

0.66 
Cl.5S 

0.46 
0.08 
0.22 

12.29 
0.63 
Cl.49 

0.34 
0.02 
0.l8 

SUM 99.55 99.67 99.08 99.47 99.46 98.94 99.47 99.18 100.13 99.71 98.99 98.87 

Sr 
8r 
Zr 

ppln 110 
ppm III 
ppm 145 

.,., \ 
J...J...'-+ 

l24 
227 

105 

112 

-, ., l. 
i..LLI­

l22 
299 

';)C 

95 
78 

iU: 

91 

, n,'
.Leu 

l23 
359 

J...uc 

l09 
187 

-, r 0 
.L)U 

l69 
291 

""\ I. -~ 
J..4..) 

l36 
502 

, n I 
..l';/'4 

l86 
1040 

, On 
J..U';J 

193 
847 

Zr 
Nb 
Rb 

ppm l52 
ppm lO 
ppm 2.7 

229 
" cvv 

3.0 

31'1 
20 

4. ? 

76 
4 '2• u 

0.6 

356 
22 
5.3 

199 
13 

3. l 

312 
Z9 
3.3 

529 
33 
6.9 

978 
65 
l5 

842 
52 
l3 

Th 
Ni 
Y 

ppm <2 
ppm 213 
))))m 39 

3.0 
224 

54 

3. l 
246 

72 

<2 
42 
2,) 

8.6 
198 

78 

<2 
191 
47 

2.2 
238 
lOS 

6. ? 
227 
llO 

l8 
322 
2'l3 

II 
64 

l74 

Data in standard type were mea.sured on glass 
Data in italics were measured on pOwders. 

disks. 



GAMMA-RAY ANALYSIS OF LU0!AR SN1PLES 

The results of the analyses are presented in Table VI. The measure­
ments of everything but the drill stems were made with the NaI (Tl) dual 
parameter low background system and stainless steel containers described 
previously (ref. 1 and 2). Fines were contained in aluminum right­
circular cylinders that were enclosed in the stainles s steel cOD.tainers. 
The data acquisition followed the procedures developed for the studies 
of samples returned from the Apollo 11 and 12 sites (ref. 1 and 2). 

The gamma spectra of the drill stems were measured in a smaller 
system developed for the purpose consisting of two NaI (Tl) crystals 
five inches in diameter and four inches thick facing each other in a 
vertical lead shield. The drill stems, sealed in several teflon bags, 
are placed horizontally between them and the part~l not between the two 
crystals are masked off with lead masks. The shield is so constructed 
that any part of a drill stem may be examined without disturbing the 
rest of it. The output of these crystals are analyzed with a 4096 channel 
pulse height analyzer in the coincidence mode. The activities of the 
radionuclides were determined by the method of least squares and by a 
computer-assisted spectrum-stripping method. The standards used for data 
reduction were either right-circular cylinders, as described previously, 
or phantoms (replicas that contain known amounts of radioactivity) of 
samples returned from previous missions. The errors that are indicated 
in Table VI include the statistical errors, but most of the errors are 
caused by differences in thickness and shape between the samples and the 
standards. 

REFERENCES 

Anon: Preliminary Examination of Lunar Samples from Apollo 11, 
Science, Vol. 165, No. 3899, Sept. 19,1969, pp. 1211-1227. 

Anon: Preliminary Examination of Lunar Samples from Apollo 12, 
Science, Vol. 167, No. 3923, Mar. 6, :_970, pp. 1325-1339. 
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TABLE VI - GAMMA RAY ANALYSIS OF LUNAR SAMPLES 


SAMPLE WEIGHT K Th U A126 Na22 6+ 

NUMBER (g) (TtJeight ~) ~ ~ dl2mikg dJ2mikg eJ2mikg REMARKS 


15001 0.19 ±0.03 3.7 ±1.0 1.1 ±0.3 <11 <10 <9 Drill stem 
(depth 234 - 235 0IIll) 

15004 0.17 ±0.03 4.3 ±1.0 1.1 ±0.3 16 ±18 34 ±15 45 ±10 Drill stem 
(depth 106 - 117 em) 

15006 0.19 ±0.03 4.7 +1.0 1.3 ±0.3 57 ±20 33 ±18 77 ±15 Drill stem 
(depth 11 - 21 em) 

15021 132.0 0.16 ±0.O2 5.1 +0.7 1.3 ±0.2 175 ±25 50 ±7 <1 mm fines 
15085 471.3 0.041 ±0.005 0.51 +0.10 0.13 ±0.03 71 ±15 33 ±10 Basalt 

15086 172.1 0.14 +0.03 3.2 ±0.5 0.76 +0.11 39 ±15 40 ±15 Breccia 

15206 92.0 0.45 ±0.06 11 +2 3.0 +0.6 3g ±15 1,5 ±10 Breccia 

15211 ,2 104.2 0.15 ±0.03 3.8 +0.8 0.96 ±0.20 130 ±20 57 +9 <1 mm fines 

15256 201.0 0.034 ±0.004 0.46 +0.10 0.15 ±0.02 95 ±15 36 ±8 Basalt 


~ 15265 314.2 0.19 ±0.03 5.1 +1.0 1.3 ±0.2 79 ±15 38 ±9 Breccia 

15271 ,16 527.9 0.16 ±0.03 4.2 +0.8 1.2 ±0.2 130 ±20 34 ±5 <1 mm fines 

15301 557.2 0.12 +0.02 3.2 ±0.5 0.88 ±0.15 104 ±20 40 ±10 <1 mm fines 

15415 269.4 0.012 +0.002 0.007 ±0.030 0.0024 ±0.007 115 ±15 36 ±5 Anorthosite 

15418 1140.7 0.0086 ±0.0010 0.13 ±0.04 0.04 ±0.01 120 ±40 25 ±10 Breccia 

1 %26,1 125.7 0.082 ±0.01 1.9 ±0.4 0.43 ±0.10 59 ±12 38 ±8 Breccia 


15431 145.4 0.19 +0.02 4.8 ±0.7 1 .1 ±0.2 68 ±14 36 ±5 <1 mm fines 

15455 881.1 0.090 ±0.020 1.9 ±0.4 0.50 ±0.10 65 ±20 39 ±15 Breccia 

15466 118.0 0.15 ±0.03 3.5 ±0.7 0.93 ±0.20 84 ±15 40 ±9 Breccia 

15558 1333.3 0.17 ±0.02 3.4 ±0.4 1.0 ±0.1 84 ±15 36 ±10 Breccia 




APOLLO 15 TOTAL CARBON ANALYSIS 

The results of the total carbon analyses are i.n table VII. The 
total carbon contents were determined using oxygen combustion followed 
by gas chromatographic detection of the carbon dioxide produced. Samples 
weighing approximately 200 milligrams were placed with iron chips and 
a copper 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 manganese 
oxide trap to remove sulfur gases. Any carbon monoxide (CO) that was 
formed was converted to CO2 in a heated catalyst tube. Moisture was 
removed by an anhydrone trap before the CO 2 ,,-as passed into a LECO ELC 
12 Analyzer. The CO 2 was c1rrried by the oxygen stream into a collection 
trap. After a fixed collection time, the trap 'das heated and the released 
CO2 was carried by a helium carrier gas through a silica-gel column into 
a therma1 conductivity detector. The imbalar;ce in the bridge circuit 
containing the thermal conductivity cell was integrated and read directly 
on a digital voltmeter. 

The system was calibrated using the National Bureau of Standards 
Steel Standard 55e. Samp1es of this standard, containing from 10 to 
70 jJg of carbon were analyzed under the same conditions as the lunar 
samp1es. In order to reduce the background, the crucibles 'dere heated 
in air at 1000° C for at least 6 hours. Only crucibles heated in a sin­
gle batch were uti1ized in a sequence of standards and samples. ',he 
preclslon of the method was evaluated by making replicate analyses on 
sample blanks. A typical standard deviation of a series of ten deter­
minations was 2 jJg of total carbon. The results for the standard 
samples were plotted on 1inear graph paper and the carbon content in the 
lunar samples read directly from the standard curve. 
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SAMPLE 
NUMBER 

15021,4 
15031,15 
15041,15 
15058,4 
15076,3 

15101,2 
15271,15 
15298,2 
15301,1 
15418,5 

15459,1 
(interior) 
15459,1 
(surface) 
15471,2 
15501,1 
15556,5 

15558,2 
15601,3 

TABLE VII. - APOLLO 15 TOTAL CARBON ANALYSIS 

TOTAL CARBON 
CONTENT 
()lgC/g) DESCRIPTION 

160±10 Contingency sample < 1 mm fines 

l30:,t::l0 < 1 nrrn fines, ALSEP trench bottom 

160±10 <1 mm fines, ALSEP trench top 


27±5 Porphyritic basalt 

21±5 Gahbro 


l30HO <1 mm fines, St. George comprehensive :30il 
170±I0 < 1 :mm fines, Front surface soil 
168±l0 Mi·~robreccia 

160±10 < 1 mm fines, Spur Crater comprehensive s::>il 
10±8 Breccia with vitreoml matrix 

85±10 Breccia with large clasts 

130±l0 Breccia with large clasts 

90±10 < 1 nrrn fines, Dune Crater soil 


l30HO < 1 mm fines Scarp Crater soil 

16±5 Ve:3icular basalt 


llO±lO :Br2ccia 

95±10 < 1 mm fines, Rille comprehensive soil 
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NOBLE GAS ANALYSES 


Table VIII contains the results of the analyses, which '.ere 
performed by mass spectrometry following procedures similar to 
those used for Apollo 11 samples. 

REFERENCE 

Warner, J.; Apollo 12 I,unar Sample Information. NASA S-243 , 
1970, pp. 56 - 58. 
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TABLE VII 1. - APOLLO 15 :IOBLE GAS CONTENTS 


9 3
X 10-6 cm3jg (at STP) IXlO- cm j 9 (at STP) 

SAMPLE WEI GHT 3He 4He 22Ne 36Ar 84 Kr 132Xe 4He 20 Ne 22Ne 36Ar 40Ar 
(Mg) 21.:-­3~ ~ Ne 38Ar 1bA; 

15301,1 6.14 18.8 45,800 110 222 79.9 16.2 2435 12.60 28.03 5.37 1.83 

Fines +.02 +.16 +.01 +.01 


15021,4 23.71 30.9 74,600 114 222 87.2 11.7 2419 12.68 27.91 5.41 .756 

Fines +.04 +.06 +.02 +.005 


15101,2 23.06 24.3 59,450 103 197 70.2 8.68 2444 12.71 28.56 5.42 1.188 

Fines +.06 +.29 +.01 +.003 


",. .... C C1 ')1 '?') t:: 1
1 ~hnl '< 7,6? 1? 
, ..... 16.8 35,600 58.3 39.4 't'+.~ :..I.JI LILJ I L. V I 25.42 5.32 .971 


Fines +.02 +.14 +.01 +.005 

...... vv, 


15427 25.14 1. 17 1 ,706 7.54 3.57 1.63 .332 1458 11. 65 10.93 4.587 4.77 

Glass +.02 +.10 +.005 +.02
t: 

15427 8.92 2.48 5,970 14.5 6.54 5.34 1.87 2413 12.72 25.38 5.11 2.90 
Clod +.03 +.12 +.02 +.02 

15265,3 7.67 13.2 27,200 45.9 103 48.8 4.98 2062 12.57 24.50 5.33 1. 91 

Breccia +.01 +.08 +.02 +.01 


15298,3 8.83 22.1 50,600 89.8 194 125 14.4 2289 12.59 27.71 5.35 1 . 11 

Breccia +.02 +.13 +.01 +.01 


15498,2 18.93 5.70 15,670 11 .1 87.2 22.4 3.27 2748 12.24 21.00 5.30 1. 92 

Breccia +.05 +.09 +.02 +.01 


15558,3 7.47 23.8 49,150 74.2 129 78.9 13.3 2064 12.50 24.25 5.31 1. 91 

Breccia +.02 +.12 +.02 +,01 


All ilhundilnces are :!:.5-10% based on multiple standard gas analyses. Uncerta inti es in isotopic ratios 
represent one standard deviation of multiple measurements. Abundance blank corrections were typi c-
ally about 1% and in no case greater than 5%. Ratios have not been blank corrected. 



TABLE IX. - SOME TERMS USED FOR ROCK DESCIITPTIONS 


CHARACTERISTIC 

Cavities 

Coherence 

Intergranular: 

Fracturing 

Component 

TERM 


vugs 
vesicles 
crystals 

very friable 
friable 
coherent 

tough 

absent 
few 
numerous 
nonpenetrative 
penetrative 

mafic silicate 

plagioclase 
opaque 

matrix 

lithic clasts 
basalt clasts 

mineral clasts 

glass 
agglutinates 
fragments of glass 
basalt/vesicular glass 

D~~INITION AND COMMENT 

Not to include merely surface­
related features such as clast 
molds. 

projecting or lining minerals 

Grain-to-grain coherence 

crumbles under touch 
crL®bles under manual pressure 
mmlt 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 binoc­

ular microscope) < 0.1 rom 
general term ­
see rock types for other specific 

lithic terms 
general term; see igneous rock 

for specific mineral terms 

example for a compound grain; 
use two lines on form for the 
color, etc. 
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TABLE IX. .- SOME TERJliS USED FOR ROCK DE~:CRIPTIONS (Cone.) 

CHARACTERISTIC 	 TERM DEFINITION AND COMMENT------ -- . 

Fabric 	 To include texture 

i:sotropic 
laminated 
inequigranular 
porphyritic 
seriate 
m:icrobreccia. <1 rum average clast SiZE, 
fine breccia. 1 - :; mm average clast ~;ize 
breccia >5 rum average clast si ZE' 

Surface Specific faces may be refer­
enced by the laboratory 
orientation cube face 
de,;ignation. 

irregular 
granulated 
smooth 
hackly generally a freshly broken 

surface 
glass covered (%) e.g.!, glass 30% of E B.nc'. 10% 

of T 
grooved for ,;lickenside-like surfaces 

Variability Any dIfference in any charac­
ter:lstic from one pe.rt to 
another, e.g., grain nize, 
lithology, mineralo§:y, 

Zap Pit 	 none none Been in quick SCE,n 
few <10/em2 
many >10/em2 



SAl>1PLE DESCRIPTIONS 

All hand specimen, binocular and petrographic microscope descrip­
tions are contained in this section in general order of samp:Le number. 
Thin section grain mount descriptions, however, are gTouped by station 
and their descriptions are placed with the lowest sample number of the 
group. A summary of the lithologic groupings of rocks from each rake 
and associated soil sample is given before the individual descriptions, 
which start with 15105, 15305, and 15605. 

All of the rock were examined through the windows of nitrogen 
atmosphere processing cabinets "ri th the aid of binocular microscopes. 
Conventions used for the descriptions are given in table IX. 

Somewhat different formats are used in the thin section descriptions 
of igneous rocks, 1Jreccias, and grain mount~3. In the breccia descriptiom: 
the components are placed in four groups: lithic clasts, mineral clasts, 
glass clasts, and matrix (all material < 0.1 mm in grain size unless 
otherwise indicated). 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. 

In both breccias and basalts a distinction has been made between 
mare and non-mare types. Mare type basalt refers to basalts with high 
("-2:1) pyroxene to plagioclase ratios, zoned green to deep brown clino­
pyroxenes of coarse grain size. Non-mare type basalt refers to basalts 
with about 1:1 plagioclase to mafic silicate ratios, light tan pyroxene, 
and generally finer grain sizes. Mare type material also may be readily 
distinguished from non-mare type material on the basis of total opaque 
content. The abundance of opaques in mare basalts (Apollo 11, 12. Luna 
16, and Apollo 15) is seldom less than 3%. The abundance of opaques 
in non-mare material is seldom, if ever, greater that 1% and is commonly 
much less. Tab] e X lists the abbreviations used in the thin section 
descriptions. 
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TABLE X. - ABBREVIATIONS USED IN THIN SECTION DESCRIPTIONS 


Abbreviation 

aggl 
ang 
anorth 
apa 

aug 
brn 
cpx 
crist 

Cr-Spin 
devit 
Fe-Ni 
fsp-pyrox 

gab-an 
gl 
ilm 
int bas 

mask 
meso 

oliv 
opaq 

opx 
pig 
plag 
pyrox 

pyroxf 
pyx 
sev 
sph 

subang 
subrd 
trid 
troi 

ulvo 
unident 
vitro 

Term 

agglutinates 
angular 
anorthos"~te 
apatite 

augite 
brown 
clinopyroxene 
cristolla::_i te 

Chrome SIlinel 
devitrified 
Fe-Ni metal 
feldspathi_ c pyroxenite 

gabbroic anorthosite 
glass 
ilmenite 
intersertal basalt 

maskelynite 
mesostasis, too fine grained for mineral 
identification by microscope 
olivine 
opaque 

orthopyroxene 
pigeonite 
plagioclm;e 
pyroxenite 

pyroxferroite 
pyroxene 
several 
spherical 

sub angular 
subrounded 
tridymite 
troilite 

ulvospinel 
unidentified 
vitrophyre 
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15015 


ROCK TYPE: Breccia, glass-coated WEIGHT: 4770.2 g 
COLOR: Glass is brownish black (5YR 2/1) DENSITY: 
SHAPE: Blocky, angular DIMENSIONS: 25 x 15 x 13 cm 
COHERENCE Intergranular: Friable on S, "tough breccia" exposed on T. 

Fracturing: B has two nonpenetrative fractures; penetrative 
small scale fractures on breccia edges. 

BINOCULAR DESCRIPTION BY: Horz & Wilshire DATE: 8/16/71 

FABRIC: Inequigranular for the breccia, however 95% of observable surface 
is glass-coated. 

VARIABILITY: Glass to breccia 
SURFACE: 95% of rock is glass covered. B fracture surfaces with very 

thin «0.2mm), spray-like glass coating. Whas much dust cover, glass 
10%, N has poor linear structure, T has breccia exposed, E glass sur­
face, N breccia. 

ZAP PITS: None on T, Nand E. S many very small (1 mm) and no big ones. 
B fewer than on S. 

CAVITIES: Breccia slit-like 5%; in glass rouad to irregular, 20-35% on B. 
SPECIAL FEATURES: Zap spalls up to 5 mm wide (S) penetrate glass cover to 

breccia. No breccia clasts seen. Breccia exposed on T is hard, tough, 
has 2-3 mm light lithic clast. The surface relief of the glassy coat­
ing is highly variable, so is size and abllldance of vesicles. The 
smooth glass coatings have no soil detritus etc. The hummocky parts 
contain probably a lot of soil, i. e. are a mixture of glass and soil 
and soil-clods. It is very likely that 90% of the rock-mass is tough, 
dense breccia. No detailed descriptions of the breccia are possible 
because 95% of the rock is glass covered. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTg 

Matrix light gray 95 <0.1 1 

Lithic clasts white 5 angular 0.5-5 2 

Mineral clasts yellow-green <1 angular 1 3 

Glass clasts brownish <1 round (1 
Li thic clast whitish 5 angular 3 4 
Lithic yellow.-green (1 Bubangular 0.25 5 
Li thic white (I angular 3 

NOTES: 

1. Appears to be fine grained crystalline material. 
2. Sugary pyroxene and plagioclase. 
3. Olivine. 
4. Sugary texture very fine. 
5. Foliation 
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Sample 15015 - Sl S-71-44305 
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15016 


ROCK TYPE: Basalt, porphyritic, vesicular WEIGHT: 923.7 g 
COLOR: Light brownish gray (5YR 6/1) DENSITY: 
SHAPE: Blocky, subrounded 	 DIMENSIONS: 13.5 x 10.5 x 6 cm 
COHERENCE Intergranular: Tough 

Fracturing: Few, nonpenetrative 

BINOCULAR DESCRIPTION BY: Butler 	 DATE: 8/31/71 

FABRIC: Isotropic, porphyritic. 
VARIABILITY: Vesicles are slightly larger on B (4 mm) than on T (3 mm). 
SURFACE: The E half of the rock shows vesicles with soil coatings and 

therefore was probably buried. 
ZAP PITS: None on all. 
CAVITIES: 60%, most are vesicles, a few ~"re 'lugs. 
SPECIAL FEATURES: Vesi.cles are rounded, spheroidal, and most intersect 

other vesicles. Thei.r walls are rough on a 0.05 mm scale, and show 
the lath shapes of the underlying plagioclase. The vesicle walls have 
very thin black glassy linings, which in some places is either not 
present or is so thin that the colors of underlying minerals are vis­
ible. Vugs compose about 2% of the cavities and show projecting brown 
pyroxene crystals. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Mafic silicate 	 moderate 20 equant 0.2 0.1-0.4 1 
yellow-green 
(5GY 7/4) 

~)Mafic silicate 	 light brown 40 equant, 0.2 <0.1-.1 '" 
(5YR 5/6) 

Plagioclase very light 35 lath-like 0.2 0.1-1 3 
gray and vit- & tabular 
reous to white 

Opaque black & 2 platy & 0.05 <0.1-0.2 
lustrous equant 

NOTES: 

1. Pyroxene 
2. Pyroxene, some are phenocrysts. 
3. Some B.re phenocrysts. 
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15016 (Continued) 

THIN SECTION DESCRIPTION BY: Warner & Brett 	 DATE: 9/17/71 

SECTION: 15016,5 
SIZE 

PHASE PERCENT SHAPE (mm1 
Cpx 65 	 equant to 0.3 


elongate 0.3xO.8 


Plag 20 lath 0.5 

Oliv 10 euhedral 0.6 

1lm 1 subhedral <0.25 

Ulvo 2 anhedral <0.25 

Cr Spin 0.5 subhedral 0.05 

Troil 0.5 anhedral 0.05 

Fe-Ni 0.5 anhedral 0.02 

Unident 0.1 anhedral 0.1 


COMMENTS: 
Subophitic to equigranular. 
Plagioclase laths are locally aligned. 
A few plumose intergrowths of plag and cpx. 
Cpx zoned from pigeolLi. te cor'3S to augite rims but much less stri:dng 

than in some roc:ks. 
Plag is twinned and zoned. ,some grains are very strongly zoned. 
1lm occurs as discrete grains and as lamellae and mutual boundary texture 

in ulvospinel. 
Ulvo occurs as diElcrete grains and as very rare rims on chrome spinel. 
Troil occurs about 50% as di:screte grains and 50% contouring Fe-'Ii 

blebs. 
Fe-Ni almost exclusively in troili teo 
Unident phase is dark gray opaque largely associated with edges of ulvo­

spinel. Probably a Ti-Zr phase. 
Some of the strongest zoning of plag yet observed in lunar rocks. 

SUMARY: 
Basalt 
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Sample 15016 - Nl S-71-454'n 

Photomicrograph Sample 15016,5 
(width of field ::::;4 rorn) 
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15017 


ROCK TYPE: Glass spherical shell WEIGHT: 9.3 g 
COLOR: Dark gray, near (N3); faintly DENSITY: 

brownish. DIMENSIONS: 3-4 cm diameter, 
SHAPE: Spherical shell, in 6 pieces thickness 1-)3 rum. 
COHERENCE Intergranular: 

Fracturing: Tough; varies with thickness of vesicle wa11s. 

BINOCULAR DESCRIPTION BY: M.N. Bass 	 DATE: 3/25/71 

FABRIC: Isotropic 
VARIABILITY: None in glass except rare small areas of fresh fracture 

with dull luster, possibly crystalline. Abundance of breccia frag­
ments embedded in outer surface strongly variable. 

SURFACE: Inside (concave) is vesicular, smooth to irregular. OutsidE 
(convex) is smooth where glassy; hackly to irregular where breccici 
fragments are embedded or vesicles are open; notably more soil in 
breccia-free areas. 

ZAP PITS: None on inside; few cn outside, but hard to identify un1es, 
spall zone well developed; light shattered haloes genera11y absent; 
vesicles broken open by zappi.ng often have well developed spall zones, 
but typical central features of zap pits are absent. 

CAVITIES: 50% secondary vesiclNi (as opposed to single large primary 
cavity within the sphere), 0.05-7 rum diameter, mostly spherical, 
larger ones irregular, many partly open-free edges invariably rounded. 

SPECIAL FEATURES: 

% OF SIZE(rum) 
COMPONENT COLOR ROCK SHAPE Dom. Rang~ NOTE 

Glass 	 dark gray 95 1 

Inclusions in gray and <0.1 round, equant 0.5, 2 
g1ass bluish gray irregular 0.2 

Breccia 	 medium gray 5 blocky, ovoid, 2-3 1-7 3 
or brownish prismatic, 
gray irregular 

Metal metallic gray <0.1 	 irregular spots to 0.:2 4 
and patches; 
similar to 
splashed solder 

NOTES: 

1. 	 Main component; hollow glass sphere with secondary vesicles in walls 
of sphere. Vesicles better developed on inner surface. 

2. 	 Unreacted inclusions conpleted surrounded by glass.
3. 	 Breccia clasts imbedded in outer surface, white shocked plagi:)clase 

prominent in some, a brown phase (pyroxene? glass?) is uncornrn:)n. 
4. 	 Spots and patches similar to splashed solder. Thin surface films 

or blebs on interior surface only; edges well defined and raiaed 
due to surface tension. 
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Sample 15017 - Sl S-Tl-43662 
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15018 


ROCK TYPE: Glass 0 bj eet WEIGHT: 5.7 g 

COLOR: Olive gray (5Y 4/1) DENSITY: 

SHAPE: Round DIMENSIONS: 3 x 2 x 1. 5 cn. 

COHERENCE Intergranular: Tough 


Fraeturing: None 

BINOCULAR DESCRIPTION BY: Morrison DATE: 8/20/71 

FABRIC: 

VARIABILITY: Smooth to vesicular, patchy irridescence. 

SURFACE: Smooth, irregular 

ZAP PITS: T and B fe~. 


CAVITIES: Vesicles, 20% on T; 5% on B. 

SPECIAL FEATURES: Posi3ible metal on or in glasi3. .Metallic or irridescent 


region bordered by gun-metal gray boundary ~hich appeari3 to be immisc­
ble in the olive gray glass. 

COMPONENT COLOR 
%OF 
ROCK 

SIZE(mm) 
SHAPE Dom. Range NOTE 

Lithic fragments 
i3tuck to glass 

angular 1-2 1 

Irridei3cent areas vari-colored 10 2 

Glass olive gray 
(5Y 4/1) 

90 

NOTES: 

1. Bai3alt and microbreccia fragments. 
2. Concentrated in triangle with 1 cm base; may be metal particle::; 

immersed in glai3s and metallic Fe on the gla~:s. 

8ample 150:,8 - Nl 8-71-43629 



15019 

ROCK TYPE: Glassy microbreccia WEIGHT: 1.2 g 
COLOR: Medium dark gray (N4, N5) DENSITY: 
SHAPE: Blocky, angular 	 Dn1ENSIONS: 1. 5 x 1 x 1 cm 
COHERENCE Intergranular: Tough 

Fracturing: None 

BINOCULAR DESCRIPTION BY: Wilshire & Morrison DATE: 8/23/71 

FABRIC: Glassy, vesicular microbreccia 
VARIABILITY: Grades from tight interiors to frothy edge. Irregular zone 

with faintly purplish cast, fewer clasts .. 
SURFACE: W smooth, irregular; others smooth regular. 
ZAP PITS: Few on W, none on others. 
CAVITIES: 3% vesic1es up to 1 mm 
SPECIAL FEATURES: Sugary texture of clasts; vesicles increase in size 

and number toward margin. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Mafic mineral Reddish brown Trace SubanguJ.ar 1.5 1 
clast irregular 

Li thic clasts Light gray 15 .Angular 0.1 - 1.0 2 

Matrix Vitreous 85 	 Seriate 3 

NOTES: 

1. 	 Pyroxene with attached black vi treoun mineral. 
2. 	 Small patches brown glans may be on rock, not in it. Light 

lithic fragments with sugary texture" Scarce plagioclane, 
cinnamon brown pyroxene aggregates some light brown sugary 
aggregaten nome reddinh brown pyroxene clasts. 

3. 	 Finely crystalline :in part, components not identified. 

Sample 15019 _. I'll 3-n-43664 
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15021 


SAMPLE TYPE: Soil, (1 = fraction WEIGHT: 500.2 g 

COLOR: 

LOCATION: LM Site, the Contingency sample 


THIN 	 SECTION PETROGRAPHY BY: Heiken DATE: 9/18/71 

TABLE OF COMPONENTS: (See below) 

NOTES TO TABLE: 

1. 	 Fragments of pyroxene, feldE.par, glass and rock (soil detritus) bonded 

by dark brown to black glasE.. Shapes range from rounded,fluidal (drop­
let-like agglutinates) to angular and broken. 

2. 	 Pale to dark brown, detri tm:-·laden to detritus-free fragments. Some 

are devitrified. 


'3. 	 Spheres and droplets, including both broken and unbroken ones. Some of 
droplets are clear; others contain soil particles. Some of the spheres 
are devitrified. 

4. 	 Shapes range from spherical to ovoid to teardrop-shaped. The glans is 
clear; with no detritus or phenocrysts present. Some droplets are 
partly devitrified. 

5. 	 Feldspar) glass groundmass > pyroxene. 
6. 	 Medium-grained pyroxene> feldspar> opaques. Some grains exhibit 


parallel orientation of pyroxenes and feldspars. 

7. 	 Mostly colorless grains, some pale purple-brown pigeonites. 
8. 	 Olivine, subhedral, colorlem; crystals. 
9. 	 Anhedral, broken crystals. Some contain small poikilitic pyroxene 


inclusions. 

10. 	 Angular, equant pyroxene and feldspars are set in a recrystalli,:ed 

matrix of small feldspar GrYBtals. 

PERCENT OF GRAINS 
0.5- 0.25- 0.125­

COMPONENT 	 COLOR 1.0= 0.5= 0.25= WTE 

Agglutinates brown 66.6 5Lf .0 64.~, 1

Glass, angular brown 
 2.5 1.0 2
Glass, droplets brown 12.8 6.0 3Glass, droplets colorless 3.0 4Basalt, hyalocrystalline 2.5 2.0 5Basalt 33.3 7.7 2.0 6
Clinopyroxene 8.0 7
Olivine 12.8 2.0 8
Feldspar 1.0 9Microbreccia 2.5 5.5 10 

Number of grains counted 	 6 39 200 
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15025 


ROCK TYPE: Breccia, fine WEIGHT: 77,3 g 
COLOR: Dark gray (N3) DENSITY: 
SHAPE: Subrounded DIMENSIONS: 5.5 x 3.5 x 3.5 cm 
COHERENCE Intergranular: Coherent 

Fracturing: Few nonpenetrative 

BINOCULAR DESCRIPTION BY: Reid & Lofgren 	 DATE: 8/24/71 

FABRIC: Isotropic 

VARIABILITY: 

SURFACE: T irregular smooth; B smooth but irregular (weathered). 

ZAP PITS: Many on B (up to 3 rom); few on T. 

CAVITIES: None 

SPECIAL FEATURES: Well-formed glass lined zap pits up to 3 rom, and one 


large pit on S with a 5 rom diameter glass center. Striking contrast 
between B with many pi ts and T vii th few pi ts. 

%OF SIZE(mm) 
COMPONENT COLOR HOCK SRA.PE Dom. Range NOTE 

Igneous clasts 	 light gray 10 subangular 4 1-8 1 

Breccias 	 light gray 3 subangular up to 2 

Mineral 10 subangular <1 2 
fragments 

Glass 	 dark brown 1 subrounded (I 3 
Glass 	 black <:~ 1 4 
Matrix 	 medium dark 75 very fine grained 

gray 

NOTES: 

1. Feldspar, pyroxene, olivine (gabbro clasts) 
2. Feldspar, pyroxene, olivine. 
3. Surface? 
4. In zap pits on B, forming 2-J% of surface. 

THIN SECTION DESCRIPTION BY: Morrison & Brett 	 DATE: 9/19/71 

SECTION: 15025,3 

LITHIC CLAST~3, 15% of rock 

% OF SIZE 

TYPE CLASTS SHAPE if~ COMMENTS 


Basalt 1 1 clast ang 3x5 Basalt 1 iil subophi tic, 70% 
zoned pyx, 30% plag, 1-2% opaq. 

Basalt 2 1 clast ang 1 Typical Mare type. Grain size 
Basalt 3 1 clast ang 1 0.25-0.5 rom. Contains ilm, 

ulvo, Fe--Ni, troil.
Granular sev clasts 0,,1-1 Basalt 2 i~l partially mel ted. 
Breccia sev clasts Basalt 3 has ilm, troil, metal. 

Graru~lar clast is mosaic of pyx 
and plag. 

Breccia clasts have glass rims in 
contact with matrix.
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15025 (Continued) 

GLASS CLASTS, 10% of rock 

%OF SIZE 

COLOR CLASTS SHAPE (mml COMMENTS 


Pale tan minor ang to 1 Tan to green glass is not devit ­
to green sph rified, in general. 

Yellow glass is devi trified, in
Yellow 

general. 

Brown minor sph 


MINERAL CLASTS, 30% of rock 

%OF SIZE 

PHASE CLASTS SHAPE (mm) COMMENTS 


Plag 40 ang Mineral clasts have sharp bound­
aries with matrix.

Opx 60 equs.nt 0.25 Mineral clasts show varying de­
11m 0.1 equ8.nt 0.25 grees of shock. 

Pyroxenes dominate feldEp1.r 3:2. 

~~TRIX, 45% of rock 

%OF SIZE 

PHASE ~TRIX SHAFB; (mm) COMMENTS 


Brown glass & Fine debris consists of plag, 
fine breccia pyx, and opaq. 
debris 80 Matrix is not recrystalli lied. 

Some circular structure:': :.n
11m 1 

matrix. 

~TRIX, 45% of rock (Continued) 

% OF SIZE 

PHASE ~TRIX SHAPE (mml COMMENTS 


Dlvo 0.5 Opaques are angular to eub­
rounded.

Troil 0.1 

Fe-Ni 0.1 

GENERAL COMMENTS: Opaque abuno.ance in matrix is intermediate between Mare 
and non-Mare material. Two of the basalt clasts appear to be Mare 
material in opaque content and texture. 

SUMMARY: Dnrecrystallized soil (or welded) breccia of Apol1o 11 type. Con­
tains Mare-type basalt clae:ts. 
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Sample 15025 .- H1 S-71-43655 

Photomicrograph Sample 15025,3 
(width of field ~4 mm) 
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15026 


ROCK TYPE: Microbreccia, glass-coated WEIGHT: 1.1 g 
COLOR: Medium dark gray (N4) DENSITY: 

Glass: greeniGh-black (5GY 2/1) DIMENSIONS: 1. 5 x 1.2 x 0.6 cm 
SHAPE: Slabby, subangular 
COHERENCE Intergranular: Friable 

Fracturing: Few nonpenetrative (subparallel, curving). 

BINOCULAR DESCRIPTION BY: Lofgren & Reid 	 DATE: 8/24/71 

FABRIC: Microbreccia 

VARIABILITY: Uniform glass coating on T with variable color. 

SURFACE: Glass covers 95% of T. B is irregular, rounded. 

ZAP PITS: Few on T, B. 

CAVITIES: Vesicles compose 30% of glass. 


% OF SIZE(=) 
COMPONENT COLOR ROCK SHAPE Dom. NOTE~.§. 

Glass green-black 10 	 coating 1 

Plagioclase white 4 	 subangular (1 

to rounded 


Mafic silicates br:Jwn 1 	 subangular (1 2 

Li thic clasts gray 1 	 subrounded (l 3 

Glass clasts brown-black (l 	 angular (1 4 

Matrix medium gray 85 	 5 
(N4) 

NOTES: 

1. Vesicular, contains rock fragments and patches of resinous black glass. 
2. Mostly pyroxene. 
3. Plagioclase-pyroxene rocks. 
4. Glass. 
5. Very fine grained. 

62 




7·-C:'""M---'" 

S8lJlp1e 15026 - N1 8-71-1,3040 
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15027 


ROCK TYPE: Breccia 	 WE:IGHT: 51.0 g 
COLOR: Medium gray (N4, N5) 	 DE:NSITY: 
SHAPE: Blocky, angular 	 DIMENSIONS: 5.5 x 3 x 2 cn: 
COHERENCE Intergranular: Tough 

Fracturing: None 

BINOCULAR DESCRIPTION BY: Wilshire & Morrison DATE: 8/20/7l 

FABRIC: 
VARIABILITY: Varies from vesicular glass phase to breccia phase with 

glassy appearing matrix. 
SURFACE: 40% of the surface is very rough, rock surface is smooth ani 

irregular. T and S have splash glass. 
ZAP 	 PITS: None on T and B; few on S, E, W; many on N. 
CAVITIES: Glass: 40% vesicles up to 4 mID. There appears to be two 

generations indicated by size gap, one set. 2 mID and larger, the other 
set 	0.25 to 0.5 mID. 

SPECIAL FEATURES: Boundary between glass and microbreccia is not distinct. 
Vesicular glass vej_nlets project into breccia, one is approximately 1 cm. 
Pale brown glass on breccia surface appears to penetrate breccia 'it low 
angle to surface and to be of different origin from vesicular glass. 

COMPONENT COLOR 
% OF 
ROCK SHAPE 

SIZE 
Dom. 

(rnrn) 
Rang~ NOTE 

Clasts chalky white 5% of 
glass 
phase 

subrounded 
to angular 

0.5 (I 1 

Lithic clast #1 10 x 7 2 
(see photo 71-43635) 

Lithic clast chalky white 
to greenish 
white 

rounded 
angular 

to (I 

Li thic clast pale brownish subrounded 
to angular 

3 

¥.tatrix medium gray 
(N5) 

NOTES: 

1. 	 In vesicular glass. 
2. 	 Texture of thiEi clast is intergranular' to subophi tic, plagioclase 

occurs as lathE> up to 1 mn and make up 50% of clast. Pyroxene::>f 
0.3 mID average grain size fills spaces between and 45% of clast. 
Can see zoning even in groundInass pyroxene (yellow center "lith 
ci=amon brown rim) seemingly yellow mineral (pyroxene) has black 
inclusion. Opaques are b::>th equant and plates, and make up }% ::>f 
clast. Dark gray phase of 0.2 to 0.5 mID makes up 1% of clast. 



15027 


3. 	 Very similar to "dunites" in Apollo 14 fragmental rocks. One seen 
wi th banding made by grain size difference, Abundant in one area 
of N face. May be crushed pyroxene. 

4. 	 Matrix contains 20% mineral and lithic clasts (1 mm in size. Rest 
of matrix is aphanitic and vitreous. It may be glassy. Mineral­
lithic debris has seriate size distribution. Fine debris looks 
like mainly plagioclase and fine "dunite" (or erushed pyroxene) 
debris. Pyroxene and plagioclase are rarely together. 

Sampl.e 15027 - WI 8-71-43636 
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15028 


ROCK TYPE: Glassy breccia WEIGHT: 59.4 g 
COLOR: Light gray (N7, N6) DENSITY: 
SHAPE: Blocky, suban~llar with 8.ngular DIMENSIONS: 4.5 x 3.6 x L. cm 

projections 
COHERENCE Intergranular: Tough 

Fracturing: Penetr8.tive fractures filled with glass, a few 
nonpenetrative fractures. 

BINOCULAR DESCRIPTION BY: Head, Phinney &: Silver DATE: 8/23/1'1 

FABRIC: Microbreccia, vesiculated glassy 
VARIABILITY: Breccia grades into glass. Glailil varieil from zero to ex­

tensively vesiculated with vesicles reachi.ng 3 Iillll. 
SURFACE: Fresh side irregular hackly, smoother side (N) vesicular glaE!sy 

in part; gradation from glasilY veilicular ilurface into breccia matrix. 
ZAP PITS: Few on Sand T; none on others. 
CAVITIES: Vesicleil are variable in abundance" locally reaching 10% and 

averaging 5%. On N they are large ranging from 3 Iillll. 
SPECIAL FEATURES: Small centeril of fUilion, VBry thin glass veinlets, and 

frothy glass are locally generated and arB mobilized into and along old 
fractures welding the rock. A~lar projections on surfaces, apparently 
are shattered fragments of breccia welded by glass. The vesiculatEd N 
surface is composed of glass which grades into breccia from which it 
appears to be derived. 

COMPONENT COLOR 
%OF 
ROCK SHAPE 

SIZE(Iillll) 
Dom. Range. NOTE 

Breccia matrix reddish gray 
(N4) to dark 
gray (N3) 

80 <0.1 

Glass clast brown 1 irregular, 0.3 
:round, platy, 
i3ubparallel 

1-0. ~: 1 

Lithic clast very light 
gray (N8) 

3 i3Ubangular 0.6 1-0.1 

Lithic clast medium 
light gray 

1 i3Ubangular 0.6 1-0.1 2 

Crystal or 
lithic clast 

light olive 
brown (5Y :J/3) 

Trace aubangu1ar 0.1 0.1 3 

Crystal or 
li thic clast 

red brown 
(5YR 4/4) 

1 aubangular 1 0.5-:; 4 

Li thic clast pale brown Trace aubangular 0.5-1 5 

NOTES: 

1. Appear smeared out by flowage. May be local fusion. 
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15028 (Continued) 

NOTES: 

2. 	 Both white and gray phases. 
3. 	 Single phase, polycrystalline aggregates (pyroxene?). 
4. 	 Polycrystalline aggregates with vitreous luster (pyroxene?). 
5. 	 Basalt fragments, note cinnamon brown pyroxene; plagioclase laths, 

opaques. 

THIN SECTION DESCRIPTION BY: MJrrison & Brett DATE: 9/19/71 

SECTION: 15028,2 
SUMMARY: Glass-rich microbreccia with areas of melted and mobilized matrix. 

Abundance op opaques, Cpx/Plag proportions, and Basalt 1 all suggest a 
Mare origin. 

LITHIC CLASTS, 1% of rock 

% OF SIZE 

TYPE CLASTS SHAPE .(mm) COMMENTS 


Basalt 1 1 clast ang .2 Basalt 1 is subophitic and con­
tains 80-85% pyx, 10-15% plag,Basalt 2 1 clast ang 1 5% opaq. 

Basalt 2 is 40-50% brown inter­
stitial glass, 30% plag, 25-30% 
cpx. The glass is unique in 
that it is free of opaques. 

Lithic clasts have sharp bound­
aries with matrix. 

GLASS CLASTS, 25% of rock 

%OF :3IZE 

COLOR CLASTS SHAPE ::mm) COW1ENTS 


Pale green 95 sph )0.25 One pale green sphere has core of 
microcrystalline plag. Other­Deep brown ang 0.25 wise it is homogeneous and un­
devitr:i.fied. 

Several of the angular glass clasts 
have plag cores. 

Of glass clasts LO.5 mm pale green 
type forms all but one. 
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150215 (Continued) 

MINERAI, CLASTS, 15% of rock 

%OF SIZE 
PHASE CLASTS SHAPE (=) COMMENTS 

Cpx 70 ang 0.1­
0.2 

Cpx is augite with pale pim 
Flag displays shock effects: 

color. 
c-axis 

Plag 20 ang 0.1­ have planar lamellae. 

0.2 

Opx ang 0.1­
0.2 

Oliv ang 0.1 

Spin? 1 grain ang 

Hm subang 0.18 

MATRIX, 60% of rock 

% OF SIZE 
PHASE MATRIX SHAPE (=) COMMENTS----­
Glass 40 Two type~l of matrix areas: :)ne 

Frags 30 (0.1 is brown glass and mineral frag­
ments, other is vesiculatei brown 

Hm 2 subang 0.1 glass penetrating into roc{. 
to subrd Boundary between the two tJpes is 

Ulvo 0.5 subang 
to subrd 

(0.05 
sharp in some, transitional in 
others. 

Unident phase is opaque battleship 
Troil 0.2 subang (0.02 gray with whi te internal r'3flect­

to subrd ion. 

Fe-Ni 0.1 subang (0.02 
to subrd 

Unident 0.01 subang (0.02 
to subrd 

GENERAL COMMENTS: Veinlets of brO"wn vesicular glas:3 cross-cut other breccia 
components and transect preferred orientation. They appear to be vit ­
rified and mobilized matrix material. 

One glass sphere is faulted and displaced. 

There may be a sorting of pale green glass clasts. They all seem to be 
in the 0.25 to 1 = size range. 
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Sample 15028 -- Nl S-'7l-43639 

Photomicrograph Sample 15028,2 
(width of field :-:::;4 rum) 
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15031 15041 

SAMPLE TYPE: Soil, < 1 rum fraction WEIGHT: 15031 - 207.8 g 

COLOR: 15041 - 269.6 g 

LOCATION: ALSEP Site (Station 8) 


15031 is from Doc. Bag 252, filled from the bottom of the Soil 

Mechanics Trench. 


15041 is from Doc. Bag 253, filled from the to:p of the Soil Mechenics 

Trench. 


THIN 	 SECTION PETROGRAPHY BY: Heiken DATE: 9/18/71 

TABLE OF COl'1PONENTS: Page 71 

NOTES TO TABLE: 

1. 	 These cocsist of mineral detritus (orthopyroxene, clinopyroxene, feld­

spar), angular glass fragments, and lithic fragments set in light to 
very dark brown glass. Most exhibit at :~east one surface which iE round, 
a fluidal surface. 

2. 	 Clear 'brown glass containing no detritus" phenocrysts, or mjcroli t,es. 

There are a few exceptions; spheres with 10-50% mineral and lithic 

inclusions. 


3. 	 Clear, inclusion-free glass, also non-ve,;icular. Some are c.evitd fied 

with pale brown s:oherulites made up of mostly pyroxenes. 


4. 	 These are clear and inclusicn and vesicle-free. 
5. 	 The vesicular gla:3s dropletE; contain abundant crystal detritus ane. 


schlieren. 

6. 	 Partly devi trified, crossed by sheaves 0," thin pyroxene and feldsI ar 


crystals. 

7. 	 The fragments are similar to the dropletB, with abundant detrital 


fragments and schlieren and some grains are Y-shaped shards. 

8. 	 Most is clear, some devitrified. 
9. 	 Nearly submicrocrystalline pyroxene opaques feldspar. 

10. 	 Hyalocrystalline, euhedral clinopyroxene in a block glass grouncllii,ss. 
11. 	 Medi urn-grained, varies from crystalline to partly hyalocrystallinE;. 

Some grains exhibit a strong parallelism of feldspar and pyroxeLe 
grains. 

12. 	 Augite is colorless to pale l)urple (pleochroic, titanaugite?); Eone 
pale brmm pigeonite. 

13. 	 Colorless, with stubby to elongate crystals. 
14. 	 Broken, anheqral crystals, 1\n60 (?). 
15. 	 Polycrystalline feldspar frEgments. 
16. 	 Broken and fractured feldspar' and some pyroxene grains in a partly 

recrystallized matrix of fine-grained feldspar and glass. 
17. 	 Subhedral crystals. 
18. 	 Fine-grained, polycrystalline olivine rock with granular textures. 
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15031 15041 

PERCEN'j' OF' GRAINS PERCEi'JT OF GRAINS 
0.5- 0.25- 0.125- 0.5- 0.25- 0.125­

COMPONENT NOTE 1.Omm 0.5mm 0.25mm 1.Omm 0.5mm 0.25mm 

Agglutinates, brown 1 66.6 48.5 53.5 100.0 8.7 60.5 
Glass droplets, pale bro\\TD 2 ~.5 2.0 
Glass droplets, pale green 3 2.2 3.5 3.0 
Glass droplets, reddish-brown I. Trace Trace"t 

Glass droplets, med. gray brown 5 1.0 
r<"1_~~ nIJ...Lctb>::> 5 angular, black 6 ~ . / " Glass, angular, grey-bro-wn 7 6.5 1.0 6.2 3.0 
Glass, angular, brown, clear 8 10.8 4.5 12.5 5.0 
Kr:::C':: ~ 1 + f'-; Y) r::> }-,nl n('-rlr~+-,pll-';np Trace~'-"'~~~ ~, ~ ----- --oJ ,.. - ,-.­--- - , 9 

--.J Basalt, hyalocrystalline 10 4.4 5.0 12.5 1.5~ 

Basalt, granular 11 16.6 4.4 1.5 6.2 3.5 
Clinopyroxene 12 8.7 13.0 13.0 
Orthopyroxene 13 2.2 3.5 1.5 
Feldspar 14 2.2 3.5 6.2 2.5 
Anorthosite 15 1.5 6.2 
~licrobreccia, recrystallized 16 16.6 2.2 2.0 12.5 1.5 
Olivine 17 8.7 1.5 6.2 1.0 
Ultramafic 18 6.2 1.0 

Grains cour.lted 6 46 200 2 16 200 
Section number 13 12 11 13 12 11 



15058 


ROCK TYPE: Porphyritic basalt 	 WEIGHT: 2672.5 g 
COLOR: Olive gray (near 5Y 4/1) 	 DENSITY: 
SHAPE: Blocky, angular 	 DIMENSIONS: 10 x 12 x 16 em 
COHERENCE Intergranular: Tough 

Fracturing: Numerous, nonpenetrative on S; few, nonpenetrative 
on E, absent on others. 

BINOCULAR DESCRIPTION BY: Bass 	 DATE: 8/27/71 

FABRIC: Diabasic, porphyritic 
VARIABILITY: Abundance of vugs and phenocrystE: 
SURFACE: Granulated, irregular in VUggy areas, generally 80% soil covered 

(90% on N, 40% on B). Shocked plagioclase (White) over much of E, N, B. 
ZAP PITS: Few on E, W, B; none on N, S, T. 
CAVITIES: Vugs average 5% of rock, locally 10% on S, 50% on E, (5% on others. 
SPECIAL FEATURES: Crystals in VllgS are mainly plagioclase and brown pyroxene, 

and uncommonly a yellow-green mafic silicate! Where the VUgS are ablllldant, 
the rock is locally diktytaxitic. 

% OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Plagioclase 	 colorless, 50 laths or hO.2 0.5-2 1 
white plates 

Mafic silicate 	 yellow green 10 equant 1 1-1.5 2 

Mafic silicate 	 yellow-green, 2 prismatic 1xl0 1-15 ] 

medium to 
dark brown 
rims 

Mafic silicate 	 medium to 30 equant 0.5 0.2-0.3 4 
dark brown 

Opaque 	 black ] 0.] 0.2-1 5 
metallic 

Mafic 	 yellow, Trace equant 0.5 6 
colorless 

NOTES: 

1. 	 Random orientation; phenocrysts are uncommon and are present 0:11y on 
faces with few vugs (e.g. B). 

2. 	 Often too large relative to plagioclase to the intergranular; >brown 
rims uncommon, very thin; probably pyroxene. 

3. 	 Pyroxene phenocrysts, most abundant near vuggy areas; 5% on vugg:y 
faces, 1% on others. 

4. Intergranular 	pyroxene 
5. 	 Intergranular 
6. 1 grain on S, 	olivine? 
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150:;8 (Continued) 

THIN SECTION DESCRIPTION BY: Warner & Brett DATE: 9/16/71 

SECTION: 15058,14 
SIZE 

PHASE PERCENT SHAPE ..(mm) 

(Phenocrysts) 

Cpx 56 prisms 3x1.5xl.5 


(Groundmass) 

Plag 24 laths 0.2x2 


O.4xl 

Cpx 15 anhedral 0.3 

Hm 1-2 subhedral 1.0 

fivo 1 anhedral 0.4 

Crist 1 anhedral 0.3 

Meso 1 

Oliv Trace euhedral 1.0 

Troil (0.5 anhedral 0.25 

Fe-Ni <0.1 anhedral 0.1 

Unident <0.05 anhedral 0.1 


COMMENTS: 
Porphyritic with subophitic matrix. 
Cpx phenocrysts are zoned from pigeonite cores to augite rims. 
Plag is highly zoned and cont.ains elongate pyroxene cores along axes. 
Cpx of matrix is of two typee: one cODflists of small crystals with 

li ttle zoning; the other of acicular erystals intergrown wi th the 
0.2 x 2 mm plag lath:3. 

Ilm occurs as laths and irregular blocky grains associated with inter-· 
stitial cristobalite.. Rarely as lathEl in ulvospine1. 

fivo exists aEl blocky grains. 
Crist occurs as irregular int.erstitial patches. 
Meso contains fine needles of unknown composition. 
Troil contains Fe blebs. 
Fe-Ni occurs aEl discrete grainEl and incJ.usionEl in Troil. 
Unident phase in opaque dark gray wi th J.ow reflectivi ty and occurs 

with, and in, ilm and ulvo. 
SUMMARY: 

Porphyri tic clinopyroxene basalt. 
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8-71-44202 


rograph Sample 15058,14 
fiela ~4 mm) 

74 



15059 


ROCK TYPE: Glass-coated breccia WEIGHT: 1149.2 g 
COLOR: Breccia: medium dark gray DENSITY: 

Glass: grayish black (N2) DIMENSIONS: 15 x 10 x 7 cm 
SHAPE: Blocky, angular 
COHERENCE Intergranular: Tough 

Fracturing: 	 Few nonpenetrative on B, many nonpenetrative on 
T in exposed breccia area. 

BINOCULAR DESCRIPTION BY: Ph:Lnney 	 DATE: 8/27/71 

FABRIC: Breccia 
VARIABILITY: More dust adheres to B side than to other sides. 
SURFACE: A coating of glass, (1 rnm thick, covers most of rock. 25% of B 

is exposed breccia. 
ZAP PITS: None 
CAVITIES: Vesicles up to 4 = over entire glass surface, none in breccia. 
SPECIAL FEATURES: Exposed breccia areas were never covered with glass. 

Glass was spattered onto these areas at the edges of the breccia-glass 
contacts. Also a bluish-gray halo occurs on breccia for about 4 to 5 lnm 
from edge of glass in places on Band W. 

% OF SIZE(=) 
COMPONENT COLOR ROCK SHAPE Dom. NOTE~~ 
Matrix 	 gray 55 (0.1 

Lithic clasts white 30 	 subangular 0.4 0.1-4 1 
to sub-
rounded 

Lithic clasts 	 light green 10 subangular 0.4 0.1-1 2 
to yellowish to sub-
green rounded 

Lithic clasts light gray 2 	 subangular 0.4 0.1-2 3 
to sub-
rounded 

NOTES: 

1. 	 90% white, probably plagioclase, remainder is mafic silicates. 
A few clasts are coarse-grained and contain 1 = grains of plagio­
clase plus green and brown minerals. 

2. 	 Some are granulated around margins. May be crushed glass or 
silicate mineral. 

3. 	 Finely crystalline with t\Vo components, one light gray and one more 
brownish. 
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15065 


ROCK TYPE: Gabbro 	 WEIGHT: 1475.5 g 
COLOR: Bro~nish gray (5YR 4/1) 	 DENSITY: 
SHAPE: Blocky, subrounded 	 DIMENSIONS: 8 x 10 x 15 cm 
COHERENCE Intergranular: Tough on fresh surfaces, friable on rounded 

surface. 
Fracturing: 	 Numerous and penetrative fractures. ~o sets 

orthogonal, set parallel to B is dominant. One 
set is oblique to others. 

BINOCULAR DESCRIPTION BY: Morrison & Silver DATE: 8/19/71 

FABRIC: Inequigranular 
VARIABILITY: ~o distinct domains; predominant one is felsic ~ith mafic: 

felsic ratio approximately 1:1; less abundant one has mafics 3:1 to 
5:1 over plagioclase. Boundaries are generally diffuse bet~een t~o 
domains. 

SURFACE: Others smooth and rounded, Sand W smooth, rounded. N irregular 
recessive; B hackly fresh. 

ZAP PITS: B none, others fe~. 
CAVITIES: 3% scattered, 3--4mm, ~i th prismatic crystals, localized ~i th 

pyroxene concentrations. 
SPECIAL FEATURES: Fractures appear to be associated ~ith possible pyroxene 

concentrations and vug development. On N an older fracture has crystals 
to 3.3 cm long ~hich may have developed on the surface rather than 
under T. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Plagioclase ~hite to 35 anhedral to 2.5 0.5-1.5 1 
light gray subhedral 

Opaques black 1 anhedral 0.1 0.05-0.25 2 

Silica mineral colorless 1 anhedral 0.2-0.5 3 

Zoned pyroxenes 60 3.5 0.2-1.5 4 
Rims (root-beer) very dark euhedral to 5 

red (5R 2/6) subhedral 
to dus ty rl3d prismatic 

(5R 3/4), out­
side blacki:3h 
red (5B 2/2) 

Cores (yellow­
green) 

pale greeni13h 
yellow (lOY 8/2) 

euhedral 

to moderate green­
ish yello~ (lOY 
7/4) 

NOTES: 

1. Some ~ell defined plates, other anhedral. 
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15065 


NOTES: 

2. 	 Occasional in plagioclae.e and pyroxene; also ilmenite plates in 
some vugs. 

3. 	 Possibility. 
4. 	 Generally green core is about 1/3 of total pyroxene. One crys1;al 

has 50% radius yellow-green core with pale brown 10% inner core. 
5. 	 Boundaries between zonNi are moderately sharp. Several crystal 

cross sections have a co::,orless inner zone suggesting a distinet 
inner core phase. 

Sample 15065 - Nl S-Tl-4292~ 
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15075 


ROCK TYPE: Gabbro WEIGHT: 809.3 g 
COLOR: Light olive gray (5Y 6/1) DENSITY~ 
SHAPE: Blocky, subrounded (corners rounded) DIMENSIONS: 8 x 7 x 6 cm 
COHERENCE Intergranular: Tough 

Fracturing: One pe:letrative fractu:ce perpendicular to S. 

BINOCULAR DESCRIPTION BY: Morrison 	 DATE: 8/17/71 

FABRIC: Inequigranular, possibl'9 weak orientation of plagioclase. 

VARIABILITY: None 

SURFACE: S smooth and irregular, E has some splash glass (1%). 

ZAP PITS: None on Nand W (dusty); few on T, S, E and B (dusty). 

CAVITIES: Vugs - 5%, projecting plagioclase and pyroxene. 

SPECIAL FEATURES: May be boundary bet\veen zapped and unzapped surfaces 


across T, unzapped on right. Plagioclase is ground up and white 
N, possibly a sheared surfac9. 

on 

COMPONENT COLOR 
% OF 
ROCK SHAPE 

SIZE(mm) 
Dom. Range NOTES 

Plagioclase white to 
translucent 

50 laths, long 
& thin 

5 <1-9 1 

Mafic sil:l cate cinnamon brown 35 
(lOR 3/4) 

prismatic 
to equant 

(1 (0.5-2 

Mafic silicate yellow-green 
(5 CrY 7/4) 

10 equant, 
anhedral 

(0.5 2 

Metallic blaek 1 equant (0.5 

NOTES: 

1. Possibly two size groups. 
2. 	 Probably olivine although some may be pigeonite. Possibly some 

mantling by pyroxene. There appears to be rare olivine laths to 
8 mm. 

Sample 1:5075 - 81 S-C(l-43096 
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15076 


ROCK TYPE: Gabbro WEIGHT: 400.5 g 
COLOR: Light olive gray (5Y 6/1) DENSITY: 
SHAPE: Blocky, angular DIMENSIONS: 9 x 6 x 5 em 
COHERENCE Intergranular: Tough 

Fracturing: Penetrative and nonpenetrative, planar. 

BINOCULAR DESCRIPTION BY: W'clshire 	 DATE: 8/17/71 

FABRIC: Possibly subophi tic microporphyri tic inequigranular, local flo.. 
alignment of plagioclase. 

VARIABILITY: Vugs are irregulady distributed. 
SURFACE: Slickensides, W, angular, irregular; T is dusty and not rounded. 
ZAP PITS: None on T, Nand W; fm, on S, B; none on E, but it is dusty .. 
CAVITIES: Vugs (5%) .. i th projecting plagioclase crystals. 
SPECIAL FEATURES: Some of long plagioclase crossing vuggy areas are bEmt 

and 	broken; bro.. n mafic si]'i'.~ate (pyroxene) rimming green mafic sL_icate 
(olivine). No soil line found on S face. 

%OF SIZE (rum) 
COMPONENT COLOR ROCK SHAPE Dom. ~~ NOTE 

Mafic silicates moderate 10 subhedral 2 0.5-6 1 
yello..ish prisms 
green 
(5GY 7/4) 

Plagioclase white to 50 euhedral 2 0.2-6 2 
translucent laths and/ 

or plates 
LW ratio 10:1 

Mafic silicate honey bro.. n to 38 0.5 
rich red bro..n 

Opaques 2 plates 0,5 up to ]. 3 

NOTES: 

1. 	 Olivine? Good parting parallel to long dimension. Pyroxene rims 
around olivine. One olivine is 7 x 11 rum, second is 12 rum long. 
Prismatic olivine may be pigeonite. 

2. 	 Plagioclase has small equant black inclusions. A closer look [lays 
seriate size distribution of plagioclase. 

3. 	 Some from these plates (Dllleni te?) penetrating pyroxene. 
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Sample 15076 - Sl S-71-42959 
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15076 (Continued) 

THIN SECTION DESCRIPTION BY: Morrison & Brett DATE: 9/18/71 

SECTION: 15076,12 
SIZE 

PHASE PERCENT SHAPE (mm). 

cpx 55 prisms 3-4 

Plag 45 laths 2-3 

Trid 2 prisms up to 2 

11m 2 subhedral 0.5 

Dlvo 1 subhedral 0.5 

Cr spin (0.1 subhedral 0.2 

Troil (0.1 anhedral 0.2 

Fe-Ni (0.05 anhedral 0.1 

Dnident anhedral 0.2 


COMMENTS: 
Subophitic. 
Cpx zoned from pigeoni te cores to augite rims. Cpx may be phenocrysts. 
Plagioclase is zoned and contains elongate cores of pyroxene. 
Trid is usually we1l developed prisms associated with i1menite. 
11m occurs largely as laths and oriented inclusions wi thin ulvo. 
Ulvo exists as blocky grains. 
Cr Spin are rare discrete grains. 
Fe-Ni occurs as discrete grai.ns and blebs in troi.l. 
There are two unident opaque phases: one is purplish dark gray and 

occurs with and on edges of' ilm and ulvo; the other is battleship 
gray, translucent and occurs as rims on meso glass wi thin ulvo. 

"Crackling" of opaque grains is indicative of weak shock. 
SUMMARY: 

Clinopyroxene basalt (maybe porphyritic). 

Photomicrograph Sample 15076,12 
(width of field ~4 mm) 
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15085 


ROCK TYPE: Basalt WEIGHT: 471.3 g 
COLOR: Light brownish gray (less brown DENSITY: 

than 5YR 6/1) DIMENSIONS: 8.5 x 8 x 5 cm 
SHAPE: Blocky, subrounded 
COHERENCE Intergranular: T01~h, coherent 

Fracturing: 	 Few penetrative. One major irregular joint 
branching into irregular fractures. 

BINOCULAR DESCRIPTION BY:: Ridley & Bass 	 DATE: 8/20/71 

FABRIC: Intergranular, diabasic 

VARIABILITY: N surface is much coarser and lighter colored. 

SURFACE: Granular 

ZAP PITS: None, glass coating on one pyroxene grain not clearly a zap pit. 

CAVITIES: 2% equant vugs. Pyroxene and plagioclase project into vugs. 

SPECIAL FEATURES: In coarse patches local average grain size approaches 


1 cm. Pale green 	pyroxene is commonly mantled by brown pyroxene. 

%OF SIZE(mrn) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Mafic silicate 	 medium to 30 anhedral 1.5 1-10 1 
dark brown 

Mafic silicate 	 yellow green 10-15 anhedral 2 1-3.5 2 

Plagioclase 	 colorless 55-60 lath 2.5 1-10 3 
whi te-gray tabular 

Opaques 	 3 

NOTES: 

1. 	 Pyroxene, intergranular. Domi.nant size is 5 mm on N face. 
2. 	 Olivine or possibly green pyroxene. Contacts with plagioclase 

are common on N, and includes rare opaque grains, 
3. 	 Random orientation. On N face seriate grain size, the dominant 

size is 5 mm. 



15085 (Continued) 

THIN SECTION DESCRIPTION 	 BY: Wilshire & Brett DATE: 9/17/71 

SECTION: 15085,2 

SUMMARY: Coarse-grained clinopyroxene (may be porphyritic basalt. 


SIZE 

PHASE PERCENT SHAPE (=)­

cpx 66 	 prismatic O. J·-9 

Plag 22 	 anhedral 0.5·-2 

Trid 4 	 prisms 0.6.-2.5 

Pyroxf 2 	 equant 2.J 

Ilm 1.5 	 subhedral (0.7 

laths 


Ulvo 1.5 	 subhedral (0.4 

Fe-Ni (0.1 	 blebs (0.0/+ 

Troil (0.1 	 anhedral <0.05 

Cr spin <0.1 	 anhedral (0.0/+ 

Unident <0.1 	 anhedral <O.OJ 

COMMENTS: 
Cpx is zoned from pigeonite eores (2V=±5°) to augite rims (2V_45_.50o). 

Pigeonite has simple twins and small equant opaque inelusions. Augite 
rims have many small very irregular inelusions. Some Cpx may be eon­
sidered as phenoerysts. 

Plag is very dean. Some grains are slightly zoned. 

Trid prisms are intergrown wi th ilm and pyroxene. 

Ulvo oecurs as bloeky crystal~l and anhedrHl masses rarely eontaining ilm 


in mutual boundary texture" 
Fe-Ni as diserete blebs and :i.nelusions of irreg shape in troil. 
Cr-spin as rare eores in uJ.vo. 
Unident phase is very rare opaque, battleship gray, and associated with 

ilm. 
A small percent of cavities have linings of projecting crystals of trid 

and ilm. 
A finely divided gray material with a dull luster appears to replaee epx 

near cavities. Some of thiil extends into cavities. It is separated 
from ilmeni te by thin rims of a highly biref mineral. 
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Sample 15085 - Nl S--71-43088 

Photomicrograph Sample 15085,2 
(width of field ~4 mm) 
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15086 


ROCK TYPE: Breccia WEIGHT: 216.5 g 
COLOR: Medium gray (N5) DENSITY: 
SHAPE: Subrounded DIMENSIONS: 7 x 4.5 x 4 cm 
COHERENCE Intergranular: Friable 

Fracturing: 	 No penetrative fractures, surface fractures are 
numerous. 

BINOCULiliq DESCRIPTION BY: Horrison & Lofgren DATE: 8/20/71 

FABRIC: Isotropic 
VARIABC:LIT~: None 
SURFAC:,:: N .'!nd E are angular, all others rOG.nded to subrounded and smooth. 
ZJljO PITS: None on N and part of E, few on all others. 
CAVITES: :;one 
SPECIAL FUTJES: Zap pit linings are multicolored and clearly ref1ect 

target material. This can be reasonably related both petrologically 
and in terms of field relations to a well sampled known crater anc. 
should be examined to determine hoYJ it became indurated. N is lunar 
bottom. 

%OF SIZE(mm) 
Co;.PO~JENT COLOR ROCK DOTI. Ran~~ NOTE 

Subvitreous dark gray to 1 blocky 2.5 1-4 
glass black 

Felsic clasts white speckled 1 rounded 1.5 1-4 1 

Basaltic clasts 4 1.5 1-5 2 

Mineral clasts brown, green 0.25-3. 

Mineral clasts YJhi te 0.25-::. 

Glass green, blB.ck spherules <0.2 
amber 

variable angular, 
blocky 

NOTES: 

1. Fine grained, speckled vii th broYJn grains (pyroxene?) 
2. 	 These form a major p"rt of the light colored clasts and con~3i:3t of 

feldspar and pyroxenes. The pyroxenes are both red-br01m and green 
types. The fragments are very similar to ElboYJ crater oasalt:3. 
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Sample 15086 - B1 
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15087 


ROCK TYPE: Gabbro 	 WEIGHT: 5.6 g 
COLOR: Medium light gray (N6) 	 DENSITY: 
SHAPE: Blocky, angular 	 DIMENSIONS: 2.3 x 1.5 x 1.2 cm 
COHERENCE Intergranular: Friable to coherent, coarse grains projecting 

into vugs are friable. 
Fracturing: Nonpenetrative fractures. 

BINOCULAR DESCRIPTION BY: Head 	 DATE: 8/19/71 

FABRIC: Moderately inequigranular, coarse grains. 
VARIABILITY: Irregular distribution of vugs. 
SURFACE: Irregular 
ZAP PITS: None 
CAVITIES: Vugs 4%; rock is fractured along some vugs, pyroxene projecting 

into vugs; one ~s slit as if controlled by adjacent plagioclase. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Ran~ NOTE 

Plagioclase 	 clear-pale 50 laths and 2 1-7 1 
gray plates 

Opaques 	 root beer 1 pIate·-like 0.5 2 
brown ilmenite 

Pyroxene cinnamon 25 subhedral to 0.5 3 
brown filling 

holes 

Pigeonite 	 yellow-green 25 prisms 2 4 x 3/4 4 

NOTES: 

1. 	 Some plates as well as laths. 
2. 	 Clear indication of intergrowth of Umeni te with outer brown z::ll1e 

of pyroxene. 
J. 	 Some are discrete small grains in the matrix. 
4. 	 Zoning, with outer rim of cinnamon brown pyroxene 0.1 to 0.2 mn. 

Sample 150[\7 - Nl :3-71-43070 
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15088 


ROCK TYPE: Breccia 	 WEIGHT: 1. 8 g 
COLOR: Medium gray (N5) 	 DENSITY: 
SHAPE: Subrounded 	 DIMENSIONS: 1.5 x 1.5 x 1 cm 
COHERENCE Intergranular: Friable 

Fracturing: No penetrative fracturing 

BINOCULAR DESCRIPTION BY: Morrison 	 DATE: 8/19/71 

FABRIC: 
VARIABILITY: None 
SURFACE: N moderately anguJ_ar and may have glass splash. S smooth 

rounded; others too small. 
ZAP PITS: None, but the nature of the surface suggests puts could easily 

have been rubbed off. 
CAVITIES: 
SPECIAL FEATURES: Small green spherules. Some felsic fragments contain 

translucent, clear crystals. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Felsic Iithic white 1 angular 1 2-<1 1 
clasts 

Brown clasts 	 honey brown «1 over 0.1 2 
clear lmm 

Feldspar clasts white angular (l J 
Matrix medium gray 98 <0.5 4 
Spherules green «lover spherical 0.1 5 

Imm 

NOTES: 

1. May have brown phase wi thin felsic clast. 
2. Probably glass. 
J. Fairly common 	 phase of matrix. 
4. Does not show 	 any indication of recrystallization. 
5. Distinctly deep green. 

II: LJlI!IIIIIL 

Sample 15088 - Nl S-71-43082 
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15101 15221 15231 

SAMPLE TYPE: Soil, < 1 nun fraction WEIGHT: 15091 - 162.9 g 
COLOR: 15101 - 637.6 g 
LOCA'rION: Station 2 (Apennine Fr:.mt) 15221 - 290 g 

15091 Uphill from big boulde~. 15231 - 233.9 g 
15101 The soil is dark gray and fine grained. 

No difference in granularity between LM and this station. The 
soil is fairly cohesive with a few fragments in it. 

15221 Typical soi1. 
15231 Scooped from underneata a large rock (breccia). 

THIN SECTION PETROGRAPHY BY: McKay DATE: 10/1/71 

TABLE OF COMPONENTS: Pages 90, 91 
NOTES TO TABLE: 

1. 	 Vesicular, brown, Lntomogeneous glass binds de~rital crystals (primarily 
plagioclase, clinOI)yroxene) and glass fragments. 

2. 	 Glass clasts, plagjoclase, and clinopyroxene in a dark brown, gla.3sy 
fine grained matrix. 

3. 	 Inhomogeneous, vesjcular and non-vesicular; exhibiting schlieren. 
4. 	 Grey-brown glass fragments "Iith small glass vesicles. 
5. 	 Clear green glass; no inclusions 
6. 	 Inclusion-free to 10% inclusions in the glass. 
7. 	 Polycrystal1ine feldspar rock; some grains are finely brecciated and 

some are partly recrystallized. 
8. 	 Feldspar rich. 
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15091 15101 

PERCENT OF GRAINS PERCENT OF GRAINS 
0.5- 0.25- 0.125- 0.5- 0.25- 0.125­

COMPONENT NOTE 1.Omm o • 5Iron 0.25mm 1.0mm 0.5= 0.25mm 

Agglutinate 1 66 38 35 40 60 42 
Microbreccia, recrystallized 3 5 3

} 12Microbreccia, vitric 2 T T 4 
Angular glass fragments, brown 3 3 10 40 T 
Angular glass fragments, grey 4 17 10 2 
Glass droplets, green c; 

/ 5 20 2 8 
Glass droplets, brown 6 
Clinopyroxene 17 12 8 4 10 
Orthopyroxene 2 2 

w Olivine 1 2 
~ 

Plagioclase 11 12 14 12 
Orthoclase 1 1 
Basalt, equigranular 2 2 
Anorthosite T 2 5 4 4 
Basalt, hyalocrystalline 5 
Basalt, Ophitic 8 
Opaque 
Colorless glass 

Grains counted 6 42 185 5 54 121 
Section numbers 13 12 11 16 15 14 



15221 	 15231 

PERCEN~' OF GRA.INS PERCENT OF GRAINS 
0.5- 0.25- 0.125- 0.5- 0.25- 0.125­

COMPONENT 1. orum 0.5= 0.25mm 1.Orum 0.5mm 0.25mm 

Agglutinate 1 44 61 36 40 38 43 
Microbreccia, recrystallized 2 1 9 3 
Microbreccia, vitric 2 33 10 12 20 9 8 
Angular glass fragments, brown 3 6 7 10 

1.Angular glass fragments, grey 	 3 2 2'"" Glass d.:.coJ?lets , g:ceen ::; 2 3 20 3 
Glass droplets, brown 6 2 
Clinopyroxene 11 2 14 7 8 

'-i) 
/\) 	

Orthopyroxene 1 1 3 
Olivine 3 2 1 
Plagioclase ~8 13 20 15 7 
Orthoclase 2 
Basalt, eguigranular 2 
Anorthosite 7 11 8 5 9 1 
Basalt, hyalocrystalline 
Basalt, Ophitic 8 2 5 
Opaque 1 2 
Colorless glass 2 

Grains counted 9 49 110 5 86 
Section numbers 16 15 14 16 15 14 



15095 


ROCK TYPE: Microbreccia, glass-coated WEIGHT: 25.5 g 
COLOR: Glass - medium dark gray (N3, N4) DENSITY: 

Rock - light gray (N7) DIMENSIONS: 3.5 x 3 x 3.7 cm 
SHAPE: Blocky, rounded. Enclosed rock is more angular. 
COHERENCE Intergranular: Tough 

Fracturing: Nonpenetrative in rock inclusion. 

BINOCULAR DESCRIPTION BY: Wilshire & Phinney DATE: 8/19/71 

FABRIC: 
VARIABILITY: 1 x 2 cm area and several smaller areas of light gray breccia 

show through glass. Vesicles are irregularly distributed; glass is a 
little greener near rock inclusion. 

SURFACE: Smooth irregular on g1a~3S; finely hackly on rock. 
ZAP 	 PITS: W& N many, S, T, B fe'o'. 
CAVITIES: 15% vesicles in glass up to 4 rom. 
SPECIAL FEATURES: Probably a thin glass coating on a large light gray 

recrystallized microbreccia. 

%OF SIZE(rom) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Glass 	 light brown I 
to greenish 
to black 

Clasts white 1 angular )1 in rock 

inclusion 


Groundmass of light gray 99 <0.5 2 
inclusion 

Fragment in glass 	mediwn gray 2 x 4 3 

Fragment on glass 	light gray 

NOTES: 

1. 	 85% of surface covered by glass. 
2. 	 Includes small lithic clasts, some with tiny plagioclase laths, 

some wi th pyroxene and plagioclase. Rest is very fine grained 
light gray pyroxene and white plagioclase, some of which is equant 
anhedral grains. This looks recrystallized and is about 55% plagio­
clase, 45% pyroxene.

J. 	 Looks like a basalt, but the mafic mineral is very dark. 
4. 	 Other small (2 rom) light gray fragments stuck to glass. 

9.3 




Sample 15C95 - Sl ~3-71-42920 
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15105 


ROCK TYPE: Basalt WEIGHT: 5,6 g 
COLOR: Light olive gray (5Y 6/1) DENSITY: 
SHAPE: Angular, blocky DIMENSIONS: 2 x 1. 5 x 1 cm 
COHERENCE Intergranular: Tough 

Fracturing: Nonpenetrative fractures 

BINOCULAR DESCRIPTION BY: Morrison 	 DATE: 8/17/71 


FABRIC: Microporphyri tic, phenocrysts of olivine, groundmass intergranular. 

VARIABILITY: Uniform in general, c'3rtain areas may be enriched in feldspar. 

SURFACE: Irregular 

ZAP PITS: None 

CAVITIES: Round vesicles, 5%, 1 mm. 

SPECIAL FEATURES: Smooth-walled vesicles merge locally to vugs wi th pro­


jecting crystals; texture is moderately variable. Note that two pyroxenes 
may actually be color variants of one pyroxene phase. More opaques than 
15075 and 15076, also different texture. 

COMPONENT COLOR 
%OF 
ROCK SHAPE 

SIZE(mm) 
Do~ RaTIEe NOTE 

Plagioclase white milky 50 laths 
granulated 

0.2-0.4 <0.1-2 

Mafic silicate light moderat3 30 
brown 

0.1-0.3 <0.1-1 1 

Mafic silicate moderate 
yellow green 

3 equant 0.5 <0.1-1 
prisms 

2 

Metallic black 2 equant (0.1 

Mafi c silicate light honey 
brown 

15 equant 0.1 3 

NOTES: 

1. 	 Probably pyroxene. No cleavage, probably olivine although some 
may be pigeonite and contains black inclusions. 

2. 	 Possible variant of light and brown pyroxene. 

Sample 15105 - Nl 
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15105, 15115 - 15148 


SAMPLE TYPE: Rock (fragment >1 cm) 
LOCATION: 	 St. George Crater (:3tation 2) 

From the rake sample (15115-15148) 
(15100-15105) 

WEIGHT: 112.8 g 
12 Samples 

and related soil exanple 

BINOCULAR DESCRIPTION: By Wilshire, Morrison & Warner DA'::'E: S'/I'l 

Group 1: 	 15115 
15116 
15117 

Group 2: 	 15118 
15119 

Group 3: 	 15105 

Group 4: 	 15125 

Group 5: 	 15135 

Group 6: 	 15145 
15146 
15147 
15148 

Basalt, slightly vuggy, coarse-grained, zoned 
green to brO'iVil clinopyroxene phenocrysts. 

Basalt, slightly vuggy, medium-grained, zoned 
clinopyroxene phenocrysts finer grained variant :Jf 
Group 1. 

Basalt, vesi2ular to vuggy, fine-grained, micropheno­
crystic olivine, brown pigeonite. 

Basalt, fine-grained olivine, microphenocrysts, gray 
pyroxene, with no vesicles or vugs. 

Microbreccia dark gray, vesicular glassy, with white 
clasts. 

Soil breccia, light gray with clasts of Group 1 type 
rocks and minerals. 
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15115 


ROCK TYPE: Basalt, porphyritic 	 WEIGHT: 4.0 g 
COLOR: Light bro~n 	 DENSITY: 
SHAPE: Angular DIMENSIONS: 2.5 x 1.5 x 1 cm 
COHERENCE Intergranular: Tough 

Fracturing: One penetration 

BINOCULAR DESCRIPTION BY: Morrison 	 DATE: 9/7/71 


FABRIC: Inequigranular 

VARIABILITY: None 

SURFACE: Hackly 

ZAP PITS: None 

CAVITIES: Vugs, 1-2%, to 2 mm. 

SPECIAL FEATURES: Gray dust on one side, large opaques, crystals cross vugs. 


%OF SIZE(=) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Mafic silicate 	 yello~ green 50 prisms 5 1. 
to bro~n 

r)Mafic silicate 	 bro~n 10 1 ,,-
Plagioclase 	 translucent 40 plates 2 2-4 
Opaque black 1 	 plates, <1 1.5 J 

euhedral 

NOTES: 

1. Yello~-green 	cores ~i th bro~n rims JO% or radius. Zoned pigeoni te (~'). 
2. Pyroxene, groundmass. Not as clearly zoned as big prisms. 
3. Ilmenite(?). 

Sample 15115 - Sl S-71-48772 
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15116 


ROCK TYPE: Gabbro ltlEIGHT: 7.2 g 
COLOR: Light bro~n (5YR 6/4) DENSITY: 
SHAPE: Angular, slight tendency to be DIMENSIONS: 3 x 1.5 x 0.13 cm 

slabby 
COHERENCE Intergranular: Tough 

Fracturing: Nonpenetrative 

BINOCULAR DESCRIPTION BY: vlilshire 	 DATE: 9/7/7:­

FABRIC: Foliated parallel to slabby surface, defined by alig=ent of 
plagioclase and pyroxene. 

VARIABILITY: None 
SURFACE: Surfaces are hackly 
ZAP PITS: None 
CAVITIES: 2-3% vugs 
SPECIAL FEATURES: 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. NOTE~~ 
Plagioclase 	 translucent 45 euhedral 1.5 10 


gray plates 


Mafic silicate 	 yello~ green 30 prisms 2 6 1 

Mafic silicate 15 	 stubby 0.5--0,,75 2 
prisms & 
irregular 
grains 

Opaques 1-2 	 mostly 0.5 

plates 

some equant 

prisms 


NOTES: 

1. Thin bro~n rims. Pyroxm1e. 
2. Pyroxene, groundmass. 
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15117 


ROCK TYPE: Basalt, porphyritic WEIGHT: 23.3 g 
COLOR: Light brown DENSITY: 
SHAPE: Subrounded DIMENSIONS: 2.5 x 3 x 1.5 cm 
COHERENCE Intergranular: 

Fracturing: 
Tough 
None 

BINOCULAR DESCRIPTION BY: Mor:rison DATE: 9/7/71 

FABRIC: Inequigranular 
VARIABILITY: None 
SURFACE: Irregular 
ZAP PITS: None 
CAVITIES: Vugs, 3% concentrated at one 
SPECIAL FEATURES: Zoned pyroxene tends 

end. 
to be pheneocrysts. 

COMPONENT COLOR 
%OF 
ROCK SHAPE 

SIZE
Dam. 

(mm) 
Range NOTE 

Mafic silicate yellow-green 20-25 prisms 2.5 2.5-7 1 
Mafic silicate reddish 

brown 
35-40 1 1--3 2 

Plagioclase translucent 45 plates 2 2--4 
Opaque black 1 plates to 1 

NOTES: 

1. Pyroxene phenocrysts, thin brown rims, possible zoning on rims. 
2. Groundmass pyroxene, local fan intergrowth with plagioclase. 

Sample 15117 - Typical of St. 
George rake sample group 1 

8-71-487613 
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15118 

ROCK TYPE: Basalt, porphyritic WEIGHT: 27.6 g 
COLOR: Light brown DENSITY: 
SHAPE: Subrounded DIMENSIONS: 4x3x2cm 
COHERENCE Intergranular: Tough 

Fracturing: Nonpenetrative, penetrative 

BINOCULAR DESCRIPTION BY: Morrison DATE: 9/7/71 


FABRIC: Inequigranular 

VARIABILITY: None 

SURFACE: Irregular, smooth on pitted areas. 

ZAP PITS: At least 3/4 of surfacE pitted. 

CAVITIES: Vugs, 1%, <1 mm. 

SPECIAL FEATURES: Fine.-grained variant of 15116 and 15117. Zoned pigeoni te? 

Phenocrysts have considerable disparity in size over brown matrix, pyroxene 
and plagioclase. Plagioclase and acicular groundmass pyroxenes are oriented 
when adjacent to phenocrysts indicating a flow foJ.iation. 

COMPONENT COLOR 
% OF 
ROCK SHAPE 

SIZE(mm) 
Dom. Ra~ NOTE 

Mafic silicate yellow green 15-20 prisms 2.5 to 10 1 

Mafic silicate reddish 
brown 

35-40 acicular, 
prismatic 

1 to 5 2 

Plagioclase 40 plates 1 to 5 

Opaque <1 anhedral <1 

NOTES: 

1. Pyroxene phenocrysts, posDibly embayed. Very thin brown rims. 
2. Groundmass pyroxenes, much higher length/width than phenocrysts. 

Form parallel, fan and CI'o,lsing intergrowths and plagioclase. 

Sample 15118 - Bl 
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15119 


ROCK TYPE: Basalt, adhering breccia WEIGHT: 14.1 
COLOR: Light brown DENSITY: 
SHAPE: Angular DIMENSIONS: 3.5 x 2 x 2 em 
COHERENCE Intergranular: Tough 

Fracturing: Parallel set penetrative 

BINOCULAR DESCRIPTION BY: Morrison DATE: 9/.3/71 

FABRIC: Microporphyritic 
VARIABILITY: 
SURFACE: Irregular 
ZAP PITS: Zaps on soil 
CAVITIES: 1% vugs 
SPECIAL FEATURES: Fine-grained friable microbreccia adheres to the basalt 

and is medium, slightly brownish gray with fine grained, <0.1 mm, matrix. 
It contains much glass including green glass spheres; several basaltic 
clasts, one with much plagioclase, brown pyroxene and olivine; chalky 
white clasts; and small fragments of dark gray vitreous material with 
angular pieces of chalky white material. 

COMPONENT 

Mafic silicate 

Mafic silicate 

COLOR 

yellow green 

light brown 

%OF 
HOCK 

5-10 

1+0-45 

SEAPE 

equant 

anhedral 

SIZE(mm) 
Dom. Range 

1 1.5-2 

0.5 

NOTE 

1 

2 

Plagioclase translucent 1+0 0.5 1 

Opaques black r) anhedral 0.25 1 

NOTES: 

1. Olivine with small black in::lusions. 
2. Pyroxene. 
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15125 


ROCK TYPE: Basalt WEIGHT: 6.5 g 
COLOR: Medium dark gray (N4) DENSITY: 
SHAPE: Angular DIMENSIONS: 3 x 2 cm 
COHERENCE Intergranular: Tough 

Fracturing: One set penetrative 

BINOCULAR DESCRIPTION BY: Morrison 	 DATE: 9/3/71 


FABRIC: Moderately inequigranular, plagioclase laths are aligned. 

VARIABILITY: None 

SURFACE: Glass sphere attached (ns corner. 

ZAP PITS: Some but too dusty for abundances. 

CAVITIES: None 

SPECIAL FEATURES: Thie. rock resembles sample 15603 in the unusual color of 


pyroxenes and in mode. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Plagioclase light gray 40 laths 0.25 0.25-2 1 

Mafic silicate green 1-2 equant 	 0.5 2 

Mafic silicate red brown 2 	 3 

Mafic silicate medium gray 45-50 	 0.25 4 

NOTES: 

1. 	 One lath has translucent en echelon cere areas, possible indication 
of shock. 

2. 	 Olivine, tends to form phenocrysts. 
3. 	 May be a phase of' the medium gray mafic silicate. 
4. 	 Pyroxene (?) with a brownish rim(?). 

S-7l-4S'{So 
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15135 

ROCK TYPE: Glassy microbreccia 	 WEIGHT: 1.6 g 
COLOR: Dark gray (N3) 	 DENSITY: 
SHAPE: Blocky, subangular 	 DIMENSIONS: 1.4 x 1.2 x 1 em 
COHERENCE Intergra.nular: Tough 

Fracturing: None 

BINOCULAR DESCRIPTION BY: Wilshire & Morrison DATE: 9/7/71 

FABRIC: Glassy-breccia 
VARIABILITY: Glass-·breccia 
SURFACE: Irregular on scale of cavities. 
ZAP PITS: 
CAVITIES: 35% vugs and vesicles to 1-2 =, very frothy. Vesicles have 

glazed walls. 
SPECIAL FEATURES: Very small glassy veins cross two of the clasts; gradation 

between glassy breccia and vesicular material. 

%OF SIZE(mm) 
COMPONENT COLOR HOCK SHAPE Dom. Hange NOTE 

Anorthosite 	 1.Jhi te J
I" irregular 1 1 

Basalt 	 pale br01.Jn- 0.1-1 2 
1.Jhite 

Matrix 	 dark gray 95 (0.1 3 

NOTES: 

1. Some cataclasis. 
2. Sugary pale bro1.Jn pyroxenE and plagioclase. 
3. Glassy part contains SalLe very fine-grained broviTI and 1.Jhi te fragments. 

Sample 15135 _. Nl S-71-4El782 
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15145 


ROCK TYPE: Breccia WEI GHT : -I 5 • 1 g 

COLOR: Light gray (N6, N7) D1~NSITY : 

SHAPE: Subangular, tendency to be slabby DIMENSIONS: 3.3 x 2.5 crr. 

COHERENCE Intergranular: 


Fracturing: 

BINOCULAR DESCRIPTION BY: Wi1shire 	 DATE: 9/3/71 

FABRIC: 

VARIABILITY: 

SURFACE: One area of surface is ~;lickensided. Splash glass on same surface. 

ZAP PITS: Zap on same surface as slicks - spalls have chipped away slicks; 


Zaps on other surfaces also. 
CAVITIES: None 
SPECIAL FEATURES: Blue surface (~;everal hundred square microns) noted en 

surface of one pyroxene grain. Second fragment has metallic bluish tint. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dam. Range NOTE 

Clasts 1 mm 3-5 	 up to ~) 

Clasts #1 chalky white (2 of whole rock 	 2 1 

Clasts #2 	 2 

Clasts #3 	 3 

Clasts #4 	 9x12 4 

Clasts #5 	 5 

Matrix 	 light gray 40 0.1-1 6 
(N7) color 
of (0.1 mm 

NOTES: 

l. 	 Very finely crY:3talline. 
2. 	 Granulated aggregate of rich red brown mineral 30%, plagioclase 30% 

and granulated yellow-green 40%, trace of opaque. 
3. 	 Same as above with 40% plagioclase and 2% opaque, rest is 50-5 5~, 

brown and green.. 
4. 	 "Hypautomorphic granular". Usual texture. Plagioclase 40%, opa.ques 

1%, olivine 2%, yellow-green 55%, reddish brown 2%. Yellow greEn up 
to 4 mm in stubby prisms, average size 2 =, has 3 distinct cleavages. 
Second type of yellow green is 1. 5 = (olivine); reddish brown rims 
some but not all of yellow--green pyroxene; plagioclase up to 2 nun 
opaques are equant in clusters. 

5. 	 Clasts 2 & 3 are most comrrDn clasts; also this type of rock supplies 
most of the mineral debris in matrix. Texture of these clasts is 
hypautomorphic granular. 

6. 	 Primarily pieces of dominant Ii thic clasts mainly yellowish-greE,n 
mineral (pyroxene). Some of this may be alivine. Second in abc.ndance 
is deep red-brown pyroxene. Plagioclase even in abundance with red­
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15145 (Continued) 

NOTES: 

brown pyroxene. Opaques, There are small lithic aggregates of these 
minerals. Small percentage of dull black aphanitic fragments. Trace 
of blood-red mineral, some occurs with plagioclase. One grain bottle 
green mineral or glasil. 

7. 	 Clasts #5 - 7x4 mm, has plate like plagioclase up to 4x12 mm. Two 
mafic silicates are; 1 yellow green, 2 deep rich red brown. These 
get up to 1 mm - pyroxene forms along boundaries of plagioclase. 
One grain zoned from deep green to red brown and 2-5 mm across. 
Mode: 1 - light yellow green 2%; 2 - opaques (equant) (1%; 3 - zoned 
pyroxene 40%; 4 - plagioclase 57%. 

Sample 1 5·145 - Typical of St. 
George rake sample group 6 
8-71-1.8788 

15146 

This rock is a piece of 15145 and is the same except it lacks some of the 
minor constituents of the larger :lample. 
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15147 


ROCK TYPE: Soil breccia 	 WEIGHT: 3.7 g 
COLOR: Light gray-medium gray 	 DENSITY: 
SHAPE: Angular 	 DIMENSIONS: 2 x 1. 5 x L 5 cm 
COHFJlliNCE Intergranular: Tough 

Fracturing: Nonpenetrative 

BINOCULAR DESCRIPTION BY: )'1orrison & Wilshire DATE: 9/3/'11 

FABRIC: 
VARIABILITY: 
SURFACE: 
ZAP 	 PITS: Yes 
CAVITIES: None 
SPECIAL FEATURES: This rock is '~ypical of the 151L>5 - 15148 soil brflceias 

from the St. George rake sample. There is no sign of annealing in their 
matrices. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. ':tang(~ NOTE 

Basalt 	 5 1-7 1 

U1tramafic 	 2 

Glass 	 subround 1-2 3 

Matrix 	 95 (1 4 

NOTES: 

1. 	 Red-broVJn and yellow green pyroxene 40-55%, plagioclase 35-60%, 
opaques 1-5%, olivine 0 .. :20%. Plagioclase to 6 mm, pyroxene 1. 5 mm. 

2. 	 Ilmeni te, reddish broVJn pyroxene, yellow green pyroxene? coarS'3 
ilmenite, 50-50 red brown yelloVJ green pyroxenes. Ilmenite makes 
up 20%. 

J. 	 Vitreous, greenish glass of pyroxene occuri3 as large 1-2 mm very 
equant subrounded discrete fragments. 

4. 	 Mostly debris from rocks listed above. But includes black, vitre­
ous-aphanitic, angular fragments. Ruby red mineral + plagioJlase, 
spherules - dull gray metallic. Green milky spherules. Ilm",ni te 
plates, pale green cloudy glass fragments. Irridescent blue 
ilmenite. Light clast cut by new glass(?) vein; appears to have 
been in the clast before it was broken. 
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15148 


ROCK TYPE: Breccia 	 WEIGHT: 3.0 g 
COLOR: Medium to light gray (N5, N6) m~KSITY: 

SHAPE: Subangular to blocky DIMENSIONS: 1. 5 x 1. 5 x 1 cm 
COHERENCE Intergranular: Coherent 

Fracturing: Nonpenetrative 

BINOCULAR DESCRIPTION BY: Wi1shire 	 DATE: 9/3/71 

:F'ABRIC: 
VARIABILITY: 
SURFACE: 
ZAP PITS: 
CAVITIES: None 
SPECIAL FEATURES: Round bottle green fragments, possibly green glass. 

Definite spheres and ellipsoids. 1% dull black subvitreous aphanitic 
grains angular to rounded, one clast of plagioclase and medium dark 
gray pyroxene. 

% OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. NOTE~ 
Basalt 	 10 1-3.5 1 

Ultramafic Trace 	 2 

Anorthosite 

Matrix medium gray 90 	 0.1-1 3 

NOTES: 

1. 	 Plagioclase 15-85%; mafic silicate (brown and reddish-brown pyroxene, 
yellow-green pyroxene and olivine) 15-85%, minor opaques. Coarse­
grained plagioclase-brown pyroxene types predominate the lithic clasts. 

2. 	 One clast, 1 mm, entirely reddish brown pyroxene plus a black mineral 
(dark pyroxene or opaques?). 

3. 	 Crushed clast and fragments of above _. higher plagioclase/pyroxene 
ratios than 15145. Has green glass spheres. 
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15205 


ROCK TYPE: Coarse breccia 	 WEIGHT: 337.3 g 
COLOR: Gray witb glass coatings 	 DENSITY: 
SHAPE: Blocky, angular with orthogonal DIMENSIONS: S x 6 x 4 'Jm 

joints. 
COHERENCE Intergranular: Tough 

Fracturing: Penetrative fracture system parallel to fa'Je N, 
S; second system parallel to B, T. 

BINOCULAR DESCRIPTION BY: Morrison 	 DATE: S/30/71 

FABRIC: Coarse breccia 
VARIABILITY: Variable amounts of glass coating. 
SURFACE: B fresh surface, all other surfaces largely to entirely glass 

coated. 
ZAP PITS: Many on W; few on T, ;3; none on N, E. 
CAVITIES: Vesicles oc:cur in gla,ss coating. 
SPECIAL FEATURES: Clasts make u) 15-20% of rock, light colored basaltic 

clasts with distinc:tive ilmenite plates predominate; groundmass suggests 
recrystallization after acc:umulation. The appearanc:e of the matrix and 
the 	clast population is unique among the brec:c:ias. 

% OF SIZE(mrn) 
COMPONENT COLOR ROCK SHAPE Dom. Rang~ NOTE 

Basalt medium light 15 angular 1 
gray (N6) to 
brownish gray 
(5YR 4/1) 

Basalt light gray subrounded 2 
(NS) to pink­
ish gray 
(5YR 1/1) 

Basalt porphyry pinkish gray to 3) 3 

Lithic: clasts dark gray <1 4 

Anorthosite <1 5 

Glass c:lasts <1 6 

Matrix medium light S5 (0.1 7 
gray (N5) 

NOTES: 

1. 	 This type and variants of it, form 90% of c:lasts. It consists of 
40-50% c:halky white to translucent 0.5-2 rum laths and O.l-lmm 
intergranular masses of plagioclase, 45-50% light greenish gray 
(5G S/l) 0.1-1 rum granular anhedral pyroxene, and 3-5% black 0.1-1 
rum thin platy opaques. 
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15205 (Continued) 

NOTES: 

2. 	 This variant consists of 4'5% chalky white 0.8-2 mm laths of plagio­
clase, 20-25% pule green 0.5-1 mm anhedral pyroxene, 15-25% brown 
0.25 mm anhedral pyroxene, and 2-3% black 2xO.l mm opaque plates. 

3. Matrix 1s (0.1 mm; zoned pigeonite ('0 phenocrysts 1-1.5 mm '~Jith 
yellow-green cores up to 70% of prh:m radius and brown rims. Some 
crystals show dark gray core,s, One clast has a glass selvage. 

4. 	 Angular dark gray, extremely fine-grained fragments. 
5. 	 With pronounced preferred crientation of opaque minerals. 
6. 	 Glassy clasts with green strllctures, possibly devitrification 

features. 
7. 	 Granular dull appearance, glass occun: as veinlets and sometimes as 

a selvage on clasts. Suggestions of growth of devitrification 
structures in matrix, but some of these may be relict frOID clasts. 
Boundary with large clasts is sharp" Dense and compact except for 
gash veinlets filled with brownish black glass. One veinlet seems 
to cross entire rock .. 

15205,1 

ROCK TYPE: Breccia, glass matrix WE:IGHT: 1.6 g 
COLOR: Medium gray (N5) 	 DENSITY: 
SHAPE: Angular flake 	 DIMENSIONS: 2.5 x 1.5 x 0.4 cm 
COHERENCE Intergranular: Tough 

Fracturing: Shallow fracturing from point impact. SOIDe glass 
veins. 

BINOCULAR DESCRIPTION BY: Phinney 	 DATE: 8/28/71 


FABFJC: Breccia 

VARIABILITY: Typical breccia 

SURFACE: B has dark gray thin glass coating, vesiculated. 

ZAP PITS: All surfaces fresh but E has a few pits. 

CAVITIES: None inside, vesicles on B face up to 2 ml"l. 

SPECIAL FEATURES: Small chip from 15205, probably not representative. 


%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE: 

Lithic clasts white 60-70 	 angular, 0.7 0.1-10 1 
irregular to 
tabular 

Clasts gray 3-4 	 subrounded 3 2 

Matrix 	 gray to 30-35 3 
black 

Glass veins 	 black 2-3 0.2-0.3 thick !.,. 
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15205 (Continued:) 

NOTES: 

1. 	 Some contain pale greenidl-white pyroxene (?), plagioclase, Ii ght 
honey brown specks <0.1 mm (a pyroxene?), rare tiny opaque grains. 
All have granular texture and appear :~ecrystallized. Largest elast 
appears to be recrystalH zed basalt. 

2. 	 Fine-grained, cherty, with black vitreous material rimming claiits. 
3. Glassy matrix, variable i.n glass content. 

1+. Surrounds some fragments" Network pattern which cuts some cla~:ts. 


THIN SECTION DESCRIPTION BY: Silver & Brett 	 DATE: 9/13/71 

SECTION: 15205,3 
SUlvl}IAHY: Coherent microbreccia wi th well-preserved accumulation fabric; 

very little post-accumulation glass. Matrix suggests Mare origin b~t 
clasts suggest non-·Mare origi:l. 

LITHIC ':;LASTS, 25% of rock 

%OF 
TYPE CLASTS SHAPE 

Basalt I 1.0-50 ang 

Basalt 2 30 

Gabbro 20 

Pyrox I clast 

GLASS 

%OF 
COLOR CLASTS SHAPE 

Brown 50 (1 clast) ang 

Yellow 30 ang 

Brown, red 10-15 sph, 

SIZE 

(rnrn) COMMENTS 


0.2-2 Basalt 1 clasts are porphyri tic 
pigeon:L te basalt. 

Basalt 2 clasts are ophitic pig­
cpx basalt. 

Gabbro clasts contain opx and aug.0.5 Pyrox clast contains pigeooite. 
These are distinctly different 

rocks than those found 00 the Mare. 
Some appear to have intersertal 
(or vitrophyritic?) textures. 

CLASTS, 15% of' rock 

SIZE 

COMMENTS
~ 

2x3 Brown glass is an agglomerate of 
cevitrified broken spheres in a0.5-2 E:imilar matrix. 

0.1-0.5Yellow glass contains mineral 
green ellipse relicts. 

dark gray 5 ellipse 0.5 Dark gray glass is devit. 
MoE:t glass is in form of ang frags 

of glassy rocks. 
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15205 (Continued) 

MINER.AL CLASTS, 35% of rock 

% OF SIZE 
PHASE CLASTS SHAPE (mm). COMMENTS----
Plag 

Pig 

50 

25 

ang 

ang 

Minerals generally similar to 
those in lithic clasts. 

Aug? 15 ang 

Opx 5-10 ang 

Oliv Trace ang 

11m (0.1 laths (0.2 

MATRIX;. 25% of rock 

% OF SIZE 
PHASE MATHIX SHAPE (mm). COMME:-JTS 

Mineral 80 irreg (0.1 Matrix consists of dasts with 
seriate size distribution.Glass 10 	 irreg 

Very slight recrystallization is 
Opaq 10 aggregate possible. 

Unident phase is opaque battle­11m 3 	 laths (0.1 ship gray. 
Ulvo (1 ang to (0.04 

subrd 

Fe-Ni (0.1 	 ang to (0.05 
subrd 

Troil <0.1 	 ang to (0.05 
subrd 

Dnident 

GENERAL COMMENTS: Platy and elongate frags show a distinct preferred 
orientation suggesting a de'80si tional fabric, parallel to long dimension 
of thin section. Recommended careful oriented sampling of specimen for 
further study. 

Sample bears little resemblance to a soil breccia. 

Abundance of opaques in matrix indicates Mare origin but clasts are low 
in opaques suggesting non-~lre origin. 
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Sample 15205 - Nl S-n-42981 

Photomicrograph Sample 15205,3 
(width of field ~i, rum) 
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15206 


ROCK TYPE: Glassy breccia 	 \-mIGHT: 92.0 g 
COLOR: Medium gray (N4, N5) 	 D1~NSITY : 
SHAPE: Blocky, angular, broken off rock DIMENSIONS: 5 x 6 x -* em 

on moon. 
COHERENC~ Intergranular: Tough 

Fracturing: None 

BINOCULAR DESCRIPTION BY: Wilshire & Head 	 DATE: 8/20/71 

FABRIC: Wide banding with clasts concentrated in a band. The clasts them­
selves are foliated. 

VARIABILITY: Extreme variations in vesicula:c:i ty, in clast abundance, and 
in types of clasts across the rc,ck. 

SURFACE: Rough on all originally exposed surfaces (the sample was broken 
from a boulder). 

ZAP 	 PITS: Few on N, none on any other surface. 
CAVITIES: Approximately 15% .- appears to be a band of cavities approximately 

1 cm wide. Vesicles range from 4 to 2 mm going away from band. They are 
sli t-like and aligned parallel to zone in vlhich they are concentrated; 
zone cuts across clast concentration bands and goes right across clasts 
and breaks them open. Looks like irregular contraction fractures where 
within clasts. Needle-like spires project into cavities, especially 
into irregular ones. Wi thin same zone, another population of smaller 
cavities about 0.1 mm occur on surfaces of big vesicles. Two cavities 
within band appear to have glass rods extending across cavity. Farther 
into interior of rock, abundance of cavities goes down. Very irregular 
distribution and where clasts are dominant cavities are scarce. 

% OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Clasts light gray 1 	 blocky, 1 
angular 

Clasts 15 	 anhedral )1 2 

Clasts 	 20 0.1-1 

Matrix medium gray 60 3 
(N4, N5) 

NOTES: 

1. 	 Within this single large clast (1.3 x 0.7 x 0.4mm) the average 
grain size is approximately 0.5 mm. Plagioclase algined along flat 
side of rock, ilmenite (0.5 rrnn) is aligned in same direction. Clast 
consists of 2% ilmenite, 60% plagioclase, 5% small. cinnamon brown 
pyroxene, 20% dark gray material, 15% light gray material (may be 
plagioclase) . 

2. 	 Two crude bands, about 1 em w:Lde, consist of loose concentrations of 
light colored mostly angular clasts, which range from 0.1 to 3 mm. 
There appears to be tViO types, one is fine grained and the other coarse 
grained. 
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15206 (Continued) 

Finer grained clasts - light bundle in one part of rock, 90% of 
rock locally; 45-50% or rOGk, in general, in 1Nell developed ba::1d. 
Net veins, <0.1 rmn, in breGciated light colored rock cut some gr9.ins. 
Grains d01Nn to approximately 0.1 rmn are prominantly foliated 1Nith 
mafic and felsic minerals aligned. Varies from piece to piece in­
dicating rotation. Can di:3tinguish t1NO minerals, dark gray and 
plagioclase. Dark gray 30.-35%, plagioclase 65-70%. 

The coarser grained clast~l average 0.3 rmn, and contain approximately 60% 
plagioclase 1Nith the rest dark material identical to matrix of breccia. 

Outside of the clast-rich bands the rock is also loaded 1Nith sub rmn 
feldspathic debris of extremely irregular shapes 1Nhich consti tut", 
approximately 20% of these areas. 

3. 	 Appears to be crystalline 1,1i th some glazed spots on partly exposed 
surfaces of vesicles. Skinny prismatic minerals in matrix are alxmt 
0.5 	rmn long. 

THIN SECTION DESCRIPTION BY: WUshire & Brett 	 DATE: 9/1'7/71 

SECTION: 15206,3 	 . . . 
SUMMARY: Glassy microbreccia 1Nith dominantly basalhc hthlc and mineral 

fragments. L01N abundance of opaques indicates that breccia is not com­
posed of typical Mare material .. 

LITHIC CLASTS, 30% of rock 

%OF SIZE 
COMMENTSTYPE CLASTS 	 SHAPE (mm) -----

Subophi tic basalt clasts 1NithBasalt 1 
aug or pig are dominant. 

Basalt 2 Intersertal basalt 1Ni th finer 
grain size than 1. HasLithic 1 clast 
aligned plag laths. 

Only one non-basaltic Ii thi·~ 
clast: a dark aphanitic partly 
glassy rock. 

GLASS CLAST, 5% of rock 

SIZE%OF 
COLOR CLASTS 	 SHAPE .~ COMMENTS 

irreg 0.1- Very pale greenish blass 1NithPale green 
0.2 peculiar globular texture is 

predominant. 
Bro1Nn irreg 0.1- Some glass clasts appear to be 

0.2 la.rgely melted l:i. thic and/or 
0.1- mineral fragments.Colorless 	 irreg 
0.2 
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15206 (Continued) 

MINERAL CLASTS, :30% of rock 

%OF ,sIZE 
PHASE CLASTS SHAPE .(mm) COMMENTS 

Aug 0.1-1 

Plag 0.1-1 

Pig 0.1-1 

MATRIX, 35% of rock 

%OF SIZE 
PHASE MATRIX SHAPE COJVMENTSi!!!!!!l ---
Devit 

11m 0.1-0.2 subrd to(0.02 Well-developed devitrification 
subang textures in interio:', spherul­

i tic in places.Dlvo? <0.1 	 subrd to <0 .. 01 
subang 

Troil <0.1 	 subrd to(O .. Ol 
subang 

Fe-Ni <0.1 	 subrd to <0 .. 01 
subang 

GENERAL COMMENTS: 20% irregular to round coalescing cavities; particularly 
well developed in and across edges of two basalt clasts. 

A number of clasts are partly melted lithic or mineral fragments in which 
glass of various colors and textures surround embayed plagioclase relicts, 
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Sample 15206 - Sl S-71-43192 

Photomicrograph Sample 15206,3 
(width of field ~:4 mm) 
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15241 15251 15261 15271 1~5291 

SAMPLE TYPE: Soil, < 1 nun fraction I-IEIGiT: 15241 - 197.4 g 

COLOR: 1~5251 - 380.9 g 

LOCATION: Station 6 15261 - 416.6 g 


15271 - 798.3 g 

1~5291 - 169.0 g 


THIN SECTION PETROGRAPHY BY: McKay & Heiken DAT3: 10/2/71 

TABLE OF COMPONENTS: Pages 117, 118 

NOTES TO TABLE: 

1. 	 Brmm, consisting of mineral detritus (pyroxene, feldspar, opaque 

minerals), angular glass fragJ'lents and lithic fragments, bonded to­
gether by medium brown to very dark b:cown glass. Angularity ranges 
from the round droplet·-like agglutinates to very angular fragments. 
Some fragments exhibit schlieren; the finer-grained mineral detritus 
makes most of the glassy matri.x cloudy, i30metimes nearly opaque. 
Some grains have coats of glac,s syatter. 

2. 	 Angular fragments of clear, li.ght, bro·,.,.n glass. Some are devitrified, 
and some 'lave up to 15% crystallites. 

3. 	 Grey glass fragments, which exhibit good schlieren. 
4. 	 Clear green glass spheres, droplets, aC1i angular £'ragments (broken 

spheres). The glass is totally free of crystals, crystallites, and 
ietritus. Some of the grains have secondary coatings of brown, 
detri tus-laden glass. Some are devitrif'~ed, with sheaves of very 
thin fledspar and pyroxene crystals. 

5. 	 Brown glass droplets and spheres, vhich grade into agglutinates, but 
generally contain considerably less de'cr', tus. Some are free of 
crystals or mineral detritus, but some grains are devitrified.. Many 
exhib~t good schlieren. 

6. 	 Ophi tic and subophitic texturES. Minerals proportions vary, but 
generally are around 60% feldspar, 40% clinopyroxene and a trace 
of opaque minerals. 
Equigranular, consisting of about 45%, equant, stubby clinopyroxene, 
50% stubby feldspar crystals and, irregular, elongate opacue minerals. 

8. 	 Hyalocrystalline, consisting of vell-develoyed feldspar lE.ths and 

stubby, poorly developed clinopyroxene crystals in a black, glassy 

groundmass. 


9. 	 Recrystallized and consists of fine-grained, equant feldspar and 

some pyroxene fragments in a very fine grained, recrystallized 

matrix. The matrix is made of mostly equant feldspar crystals. 


10. 	 Vitric, with about 50%, equant, angular clinopyroxene and feldspar 
crystals in a groundmass of clear, ligllt brmm glass. Most of the 
crystal detritus exhibii;s shock effects; most are highly fractured. 

11. 	 Colorless to pale purplish-br01m crystals, some of vhich are zoned. 
Mostly augite, but some pigeonite crystals. The zoned crystals are 
colorless in the center and pale brovn (pigeonitic) around the edges. 

12. 	 Colorless to pale purple anhedral grains. 
13. 	 Fractured, euhedral cry,;tals; many exhibit shock effects. 
14. 	 Colorless, subhedral crystals. 
15. 	 About 90% feldspar, 5% IlYroxene (small ecuant crystals) and 5% opaque 

minerals. 
16'. Colorless with high refractive index. 
17. 	 Granular texture with about 90:1, clinopyroxene and 10% opaques. 
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15241 15251 

PEHCENT OF GHAINS PERCENT OF GRAINS PERCENT OF GHAINS 
0.5­ 0.2)­ 0.125­ 0.5­ 0.25­ 0.125­ 0.5­ 0.?5­ 0.125­

NOTE 1.0rr@ 0.5~u O.25rrm 1 .Omm o. 5TIL'l1 0.25mm 1.0mm 0.5mm 0.25TIL'l1 

Agglutinates 1 25 31.8 45 57.0 63.0 54.0 52.5 50.5 
Glass fragments 2 9.1 5 14.3 5.3 5.5 50 7.9 5.0 
Glass fragments 3 2.2 2.6 0.5 
Glass droplets Ij 11.5 10 2.6 9.5 7.9 
Glass drop-Le"Gs 5 2 3.5 :;>.j 

Basalt 6 14.3 2.0 50 2.6 
Basalt 7 12.5 4.5 2 2.5 
Basalt 8 10.5 0.5 1.0 
Microbreccia 9 2.2 6 14.3 8.0 1 •• 0 5.3 7.0 
Microbreccia 10 37.5 29.5 1 2.5 7.9 1.5 
Clinopyroxene 11 I r 

4.) 
~ 

:; c:: ?
/.-' o c:: 

/./ 2.6 13,0 
Olivine 12 12.5 2.2 7 2.0 5.3 2.5 
Feldspar 13 6.8 9 2.6 2.5 
Orthopyroxene 14 12.5 3 1.5 
Anorthosite 15 0.5 
Glass fragments 16 2.2 1 2.6 0.5 
Pyroxenite 17 0.5 

Grains counted 44 100 7 38 200 2 38 200 
Sections nQmbers 12 11 10 13 12 11 7 6 5 



15271 15291 

PERCENT OF GRAINS PERCENT OF GRAINS 
0.5- 0.2)- 0.125- 0.5- 0.25- 0.125­

COMPONENT NOTE 1,Omm O. SmIn 0.25mm 1.0mm 0.5mm 0.25= 

Agglutinates 1 33.3 idl.5 54.0 25 lS 16.0 
Glass fragments 2 12.5 4.5 25 15 5.0 
Glass fragments 3 12 
Glass droplets 4 4.8 7.0 lS 3.0 
Glass droplets 5 8.0 5.5 4 2.0 
Basalt h 1.6 3.5 

---' r: '0Basalt ,-) •.-.J 8.0 8.0---' 7 
~ Basalt 8 '" ')~.L 

Microbreccia 9 33.3 8.0 S.5 4 
Microbreccia 10 1.6 ?O 50 15 32.0 

l l ') (;Clinopyroxene 3.2 4.0 12,0LL /.v 

Olivine 12 33.3 1.6 2.0 2.0 
Feldspar 13 1.6 4.5 12.0 
Orthopyroxene 14 1.6 1.0 

), r1 
Cf.UAnorthosite 15 1 0.5 12.0 

Glass colorless 16 

Grains counted 6 63 200 4 50 150 
Section numbers 13 12 11 13 12 11 



15245 


ROCK TYPE: Glass-coated brecciai" to WEI GHT : 11 5. 5 g 
agglutinates DENSITY: 

COLOR: Greenish gray (5GY 5/1) DIMENSIONS: 89 pieces 
(breccia and glass) 

SHAPE: Compact to open and irregular 
FIELD RELATIONS: Fragments from the bottom of 1 m fresh crater. 

BINOCULAR DESCRIPTION BY: Horz & Morrison DATE: 9/7/71 

FABRIC: 
VARIABILITY: From smooth breccia pieces to glass-coated and cemented 

breccias to agglutinates. The pieces were arranged in order of in· ­
creasing degree of porosity, irregularity of surface, and amount of 
glass, and were individually numbered (15245,1-15245,89) accordingly. 
The following descriptions apply to five groups. 

SURFACE: 
ZAP PITS: 
CAVITIES: 
SPECIAL FEATURES: 

SBlnp1e 15245,1 - 15245,16 - N1 

S-'71-4'7912 
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15245,1 - 15245,21 


ROCK TYPE: Microbreccia ~l~IGHT: 19.02 g 
COLOR: Greenish gray (5GY 5/1) DENSITY: 
SHAPE: Angular, subrounded DIME:NSIONS: 21 pieces 
COHERENCE Intergranular: Friable 

Fracturing: :~one 

BINOCULAR DESCRIPTION BY: Horz DATE: 9/7/71 

FABRIC: Microbreccia, some foliat:_on, weakly developped. 
VARIABILITY: None 
SURFACE: Minute glass splashes present, though rare. Smooth. 
ZAP PITS: None 
CAVITIES: None 
SPECIAL FEATURES: Many glas~3-spheres, especially greenish type. Absence 
of microcraters suggests recent breakup, possibly in transit. 

COMPONENT 

Matrix 

Plagioclase 

Glass spherules 

Glass spherules 

Clast? 

COLOR 

greeni ~3h gray 

white 

green 

dark green 

brownish 

%OF 
ROCK 

90 

5-7 

2-5 

(I 

(1 

SHAPE 

angular 

s"8herules 

spherules 

angular 

SIZE(mm) 
Dom. Range 

0.5 0.2-1 

(0.5 (0.5 

(0.5 (0.5 

0.5 (0.5 

NOTE 

1 

NOTES: 

1. Glass? or pyroxene? 
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15245,22 - 15245,27 


ROCK TYPE: Breccia wEIGHT: 3.22 g 
COLOR: Greenish gray (5GY 5/1) DENSITY 
SHAPE: Angular DIMENSIONS: 6 pieces 
COHERENCE Intergranular: Friable 

Fracturing: Penetrative and nonpenetrative 

BINOCULAR DESCRIPT10N BY: Horz DATE: 9/7/71 


FABRIC: Microbreccia 

VARIABILITY: Microbreccia and glass cOA.ting.


2SURFACE: Small glass splashes, 2-10 mm , very thin glass coating with 
numerous windows, produced by surface tenSion; the glass is hetro­
geneous, dark black and yellow green. 

ZAP PITS: Few small (0.050-0.1 mm) on most glass coatings. 
CAVITIES: 
SPECIAL FEATURES: The breccias are the same as in the 15245,1-15245,22 

group, but there are some clusters of feldspar clasts which compose 
as much as 40% of the rock. Fair lineati.on is also present. 
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15245,28 - 15245,32 


ROCK TYPE: Microbreccia WEIGHT: 6./ 8 g 
COLOR: As previous groups DENSITY: 
SHAPE: Angular, subangular DIM};NSIONS: 5 pieces 
COHERENCE Intergranular: .F'riable 

Fracturing: Penetrative and nonpenetrative 

y 

BINOCULAR DESCRIPTION BY: Horz 	 DATE: 9/7/71 

FABRIC: Microbreccia 
VARIABILITY: Microbreccia and glass 2SURFACE: Glass coatings are of medimD size (5-20 mm ) with stringers, 

splashes and trains of spherules, all indicating shocks on surface. 
Some coatings are cratered (11.050-0.1 mm size craters). 

ZAP PITS: Few on some coatings (0.05-0.1 mn, pits). 
CAVITIES: 
SPECIAL FEATURES: The breccia is the same as the first group. There are 

two varieties of glass, which are intergradational. The light glass is 
dusky yellow green (5SY 5/2) an:l the dark is dark greenish gray (5S 4/1). 
The color may also depend on total thickness of glass, the thin parts 
being more greenish and the t~i.8k parts darker. The glasses have hair­
line cracks. 

15245,33 - 15245,65 

ROCK TYPE: 	 Breccia wi th partial glass WEIGHT: 63.34 g 
coats DENSITY: 

COLOR: Gray 	 DI>!ENSIONS: 33 pieces 
SHAPE: Angular 
COHERENCE Intergranular: Coherent to incoherent 

Fracturing: 

BINOCULAR DESCRIPTION BY: MorTison 	 DATE: 9/8/71 

FABRIC: 
VARIABILITY: The amount of glass coating increases from 10-20% for the 

lowest numbered pieces to 60-8056 for those with the highest numbers. 
Concommi tantly there are increai3es in the degree of shattering and 
the amount of fracture-filling and cementation by glass. Some soil 
clots occur in glass-rich pieces. 

SURFACE: Gray to olive green on all fragmenti'l. Some glass has areas of 
metallic irridescence and also areas of gray metal-like glass. 

ZAP PITS: 
CAVITIES: Glass is 20% vesicular, 
SPECIAL FEATURES: Shape and surfaces of some pieces suggest that they are 

parts of shatter cones. Others have dilational fractures with and with­
out glass fillings. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Anorthosite 	 angular 1 1-3 1wmte I 
Lithic clast white with 3 angular 1 1-3 2 

greeni:3h cast 

Matrix 97 3 
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1521+5,33 - 15~~45,65 (Continued) 

NOTES: 

1. 	 Granular feldspar. 
2. 	 Feldspar (60-7Cl%) and green mineral or glass (3Cl-4Cl%), similar to 

white part of rock 15455. 
3. 	 In some of the breccias a black, fine-,grained to subvi treous matrix; 

in others are coarser-sized and seriate mineral and glass debris. 
Further components of various pieces are black glass fragments, green 
glasses, dark brown-black spherules, ruby red fragments, olive brown 
crushed fragments (pyroxenes?), crushed feldspar, various mineral frag­
ments. 

15245,66 - 15245,89 

ROCK TYPE: Agglutinates 
COLOR 
SHAPE: Irregular to dendr
COHERENCE Intergranular: 

Fracturing: 

itic 

W~:IGHT: 

DENSITY: 
DIMENSIONS: 

22.44 g 

24 pieces 

BINOCULAR DESCRIPTION BY: Horrison DATE: 9/8/71 

FABRIC: 
VARIABILITY: Irregularity of shape increases with the sample number. 

SURFACE: Soil is bonded to most of the exterior glaE;s surfaces. 

ZAP PITS: 

CAVITIES: 

SPECIAL FEATURES: Host of the non-glass material is soil. 


Sample 15245,85 - 15245,89 - 111 

8-71-47989 
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15255 


ROCK TYPE: Breccia, glass-eoated ~rEIGHT: 240.4 g 
COLOR: 	 Medium light browni,;h gray DENSITY: 

(5YR 6/1 to N6) Gla~)s surfa.ee: DIMENSIONS: 4.5 x 5 x 7.5 cm 
brownish dark gray (5YR 4/1 to N4) 

SHAPE: Subangular, rounded 
COHERENCE Intergranu1ar: Tough 

Fracturing: Nonpenetrative, parallel to N face, but mainly 
irregular, deep fractures. 

BINOCULAR DESCRIPTION BY: Ridley & Jakes 	 DATE: 8/27/71 

FABRIC: Fine breccia 

VARIABILITY: Homogeneous ma.trix, evenly distributed clasts. 

SURFACE: Glass covers 100% of Nand 50% of g. Sand '0 are irregular. 

ZAP PITS: Many on T, B, S; few on E, '0; none on N. 
CAVITIES: None 
SPECIAL FEATURES: The glass 

fractured, with vesicles 
sharply defined areas in 

coating is medium dark gray 
up to 15 mm in size. There 
the glass. 

and finely 
are a few black, 

COMPONENT COLon 
%OF 
nOCK SHAPE-- ­

SIZE(mm) 
Dom. Range NOTE 

Plagioclase sugary white 15--20 subrounded <1 0.15-3 
Mafic silicate yellowi~3h 1 0.05-2 1 

Feldspar single 
crystals 

<0.05 

Matrix bluish gray 70 2 

NOTES: 

1. Mainly pyroxene with 
2. Very homogeneous. 

some p:~agioclase. 

Sample 1~)255 -- El S--71-44512 
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15256 


ROCK TYPE: Basalt WEI GHT : 201. 0 g 
COLOR: Light greenish gray (5GY 3/1), DENSITY: 

weathers brownish DIMENSIONS: 8 x 5.5 x 4.5 cm 
SHAPE: Blocky 
COHERENCE Intergranular: Coherent 

Fracturing: One penetrative and few nonpenetrative 

BINOCULAR DESCRIPTION BY: Warner DATE: 8/27/71 

FABRIC: Porphyritic, aphanitic 
VARIABILITY: Porphyritic 
SURFACE: Granulated; 2% of B is glass coated 
ZAP PITS: Few on all, but B has fe\-Jer than the others. 
CAVITIES: None 
SPECIAL FEATURES: B i:3 dust covered and has fe\-Jer pits, suggesting it \-Jas 

buried on the lunar surface. 

COMPONENT COLOR 
%OF 
ROCK SHAPE 

SIZE(rnm) 
Dom. ,!.tangE; NOTE 

Plagioclase l,Jhite 60 0.1-0. ~: 1 

Opaque black 2 equant 0.5 

Mafic silicate brown 30 0.1-0. ~: 2 

Mafic silicate 5 equant 0.5-2 3 

NOTES: 

1. 
2. 
3. 

Matrix 
Matrix - augite 
Phenocrysts, zoned yelJD"I­
augi teo 

-green pigeonite in center, rimmed by brown 

Sample 15256 - Nl S-'71--4450l 
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15256 (Continued) 

THIN SECTION DESCRIPTION BY: lrlarner & Brett DATE: 9/17/71 

SECTION: 15256,16 
SUMMARY: Mixture of inclm,ions in shock melt of what was probably an 

igneouo rock. 
SIZE 

PHASE PERCENT SHAPE .L~ 
(Inclusions) 

Cpx 10 round 1 
Clast 10 round 2 

(Groundmass) 
Cpx 45 subhedral 0.2 
Plag 30 laths 0.02xO.l 
Hm 4 euhedral 0.1 
Ulvo 1 anhedral 0.05 
Troil anhedral O.lll 
Fe-Ni anhedral 0.01 
Cr Spin anhedral 0.05 

COMMENTS: 
Intergranular. 
Cpx and plag are aligned along curving flow-type structure. 
11m occurs as laths tending towards skeletal texture. This is unique 

among the Apollo 15 igneous rocks. 
VIvo occurs in association with Cr-spin end ilm and rarely as discrete 

grains. 
Fe-Ni occurs as discrete grains, as blebs in troil, and as discontinuous 

veins and smears along fractures. 
Plag fills veins in sec:tion. 
Opaque assemblage and associations reminiscent of Apollo 12 fine-grained 

basalts. 
Fracturing in opaques, but without ilm tv:inning indicated that rock is 

mildly shocked. 

Photomicrograph Sample 15256,16 
(wid th o:~ field ~4JJlln) 
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15257 


ROCK TYPE: Nicrobrecda 	 vJEIGHT: 22.4 g 
COLOR: Medium dark gray (N4); glass cover DENSITY: 

on N is grayish black (12) DIMENSIONS: 2.5 x 3 x j em 
SHAPE: Blocky, subangular to subrounded. 
COHERENCE Intergranular: Coherent to tough 

Fracturing: Few, open and penetrative 

BINOCULAR DESCRIPTION BY: Bass 	 DATE: 9/2/71 

FABRIC: Isotropic 
VARIABILITY: Abundance of glasi' cover. 
SURFACE: Glass cover 100% on N, 15% on B, none on others. 
ZAP 	 PITS: Nany on S; few on B; none on others. On B the pits occur on 

both breccia and glass cover. 
CAVITIES: Vesicles (now opened to shallow depressions) in glass on N 

and B; 0.1-3 mm mostly 0.5-1 mm; all are open, edges are rounde6 and 
receded. 

SPECIAL FEATURES: Netal specks on surface of glass on N occurs in flow 
lines around open, collasped vesicles. 1'4etal formed before vesicula­
tion was complete and was pushed aside by colla:3ping or receding ves­
icles - not found inside them. 

Greenish yellow to dark gla:::s spheres on surface of glass on N; 0.05 
to 0.2 mm; perched on surface or partially embedded (only one iE: nore 
than 50% embedded; all othe:l'il over half exposed); apparently formed as 
spray of cool, relatively rigid glass spheres which impinged on still 
soft, tacky surface of glas::: cover after vesiculation of glass had 
largely ceased (some sphere,: are inside vesicles). 

Clasts in breccia: two clast~l on Band oue on S are )1 mm (largest 
(3 mm); otherwise all are loss than or equal to I mm. Paucity of 
brown pyroxone and of lithic clasts with brown pyroxene indicates 
source almost free of basalt of microgabbro. Source of plagioclaile­
rich, with minor to subordinate light green or tan green pyroxene and 
a trace of red spinel; probably anorthosite, gabbroic anorthosite and 
anorthos~tic gabbro. 

Matrix of breccia: not recrystallized or glassy, but may give iLlprossion 
of glassiness when thin veirw of dark glass are numerous and clos(lly 
spaced. 
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15257 

%OF SIZE(mm) 
COMPONENT COLOR ROCK 	 SHAPE Dom. Range NOTE 

Anorthosite VJhi te 23 	 angular, 1 
blocky 

Basalt brolNn and (1 blocky to 
VJhite pri.smatic, 

angular 

Mafic silicate 	 light green, 1 blocky to 2 
broVJn, red- irregular 
broVJn 

Mafic silicate red (l 	 angular, 3 
blocky 

Matrix 	 dark gray 70 (0.1 

Glass 	 grayish 5 "heet 4 
black 

NOTES: 

1. 	 Plagioclase mineral clasts are probably more abundant than plagioclase­
rich lithic clasts; rare unshocked plagioclase is gray to colorless. 

2. 	 Pyroxene probably. 
3. Transparent, 	glassy, ~lhattered; 3 grai.ns, probably spinel. 
4. 	 Vesicular, covers N. 

Sample 1525'7 - :8.:1 
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ROCK TYPE: Microbreccia 
COLOR: Mediwn-light gray 
SHAPE: Slabby, subangular 
COHERENCE Intergranular: 

Fracturing: 

BINOCULAR DESCRIPTION 

FABRIC: Microbreccia 
VARIABILITY: Homogeneous 
SURFACE: Granular 
ZAP PITS: None 
CAVITIES: NODe 
SPECIAL FEATURES: 

COMPONENT 

Plagioclase 

Basalt 

Mafic silicates 

15259 

WEIGHT: 0.7 g 
(N6) DENSITY: 

DIMENSIONS: 1.4 x 1.2 x 0.:; em 
Friable 
None 

BY: Reid & Ridley 	 DATE: 3/23/71 

Glass spheres occur in the matrix. 

%OF 
COLOR ROCK 

light gray- 10 
chalky white 

dark gray- 5 
black 

dark brown, 5 
bluish greeD, 
yellow green 

Spheres 	 dark green 2 
to black 

Matrix 	 brownish 80 
gray 

NOTES: 

1. Pyroxenes and/or glass. 

SIZE(mm) 
SHAPE Dom. Range NOTE 

subangular 0,1-3 

subangular 1 0.5-2 

sU"bangular 1 1-2 1 

<0,,1 

<0.1 

Sample 15259 - Nl S-71-44958 
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15265 


ROCK TYPE: Fine breccia WEIGHT: 314.2 g 
COLOR: Medium dark gray (N4) DENSITY: 
SHAPE: Slabby DIMENSIONS: 14 x 7.5 x 4.5 cm 
COHERENCE Intergranular: Coherent 

Fracturing: 	 Series of penetrative fractures parallel to N 
and S faces. 

BINOCULAR DESCRIPTION BY: Ridley & Reid 	 DATE: 8/27/71 

FABRIC: Fine breccia, equigranulE,r matrix 
VARIABILITY: Homogeneous, some variabili ty =_n clast abundances, largest 

at Wend. 
SURFACE: Irregular. E end of N has slickensides. 
ZAP PITS: Many on B, T (at E end); few on N, S, E (dusty); none on W. 
CAVITIES: None 
SPECIAL FEATURES: On N is a clast. with feldspar and a bright red mineral. 

All 	clasts are angular to subrounded. 

%OF SIZE (=)
COMPONENT COLOn ROCK SHAPE Dom. Range NOTE 

Basalt 	 dark gray (5 2 2-15 1 

Basalt 	 dark gray 5 2 2.-10 2 

Anorthosite 	 white 5-8 0.3 0.1-1 3 
Microl',abbro 	 light (5 4 
Mafic silicate 	 dark brown (2 0.1-1 5 
Mafic silicate 	 green (2 0.1-0.5 

Plagioclase 	 whi te ,. (2 0.1-0.5 
colorless 

Glass beads 	 black, gray irregular 

brown, green fragments 


Matrix 	 light gray 85 granular (0.1 6 

NOTES: 

1. 	 Fine grained 
2. 	 Coarse grained, with brown pyroxene and plagioclase. 
3. 	 Granulated, both white and gray plagioclase 
4. 	 50% white plagioclase, 50% light honey colored pyroxene, rare 

:i..lmeni te. 
5. 	 Some of the green fragments may be olivine. 
6. 	 Mineral fragments. 
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Sample 15265 - HI 
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15265 (Continued) 

THIN SECTION DESCRIPTION BY: Wilshire & Brett DATE: 9/18/71 

SECTION: 15265,17 
SUMMARY: Glassy polymicit breccia having an unusual abundance of meta­

clastic clasts. Non-Mare origin. 

LITHIC CLASTS, 5% of' rock 

%OF SIZE 
TYPE CLASTS stLAPE l!!!2!!l COMMENTS 

Hetaclastic up to 1 Hetaclastics consist of several 

Basalts up to 1.5 
light and dark metaclastic 
clasts. 

Breccia 1 Basalts consist of intergranular, 
intersertal, and variolitic 
textures. One is an olivine 
vitrophyre, another is ilm­
rich variolite. 

Breccia is dark fine-grained matrix 
VJith light metaclastic fragments. 

GLASS ChA.STS, 5% of rock 

%OF SIZE 
COLOR CLASTS SHAPE 1~ COMMENTS--­
Pale ye110VJ irreg Pale yellow glass contains small 

Colorless irreg clasts of metaclastic rock. 
Brown glass is devi trified spherul­

Brown itically. 

Colorless sph 

Orange sph 

Green sph 

MINERAL CLASTS, 15% of rock 

%OF SIZE 
PHASE CLASTS SHAPE _~~l COHMENTS----
Plag 0.1-1 Plagmafic materials about 1:1. 

Aug 0.1-1 

Pig D.I-I 

Opx 0.1, 

Oliv 

Ilm <0.01 ang 0,1-0.12 

1.33 




15265 (Continued) 

MATRIX, 75% of rock 

% OF' SIZE 
PHASE CLAST:) SHAPE ~ COMMENTS- -
Ilm (0.5 subang (0.1 Matrix contains bro\-Jn glacs and 

subrd mineral debris. 

F'e-Ni (0.1 subang (0.05 
subrd 

Ulvo (0.1 subar:g (0.03 
subrd 

Troil (0.1 subar:.g (0.03 
subrd 

GENERAL COMMENTS: Very lo\-J ope.que content indicates almost entirel.y non­
Mare origin. 

Phot.omicrograph Sample 15265,17 
(wid t.h of field ;::;4 nrrn) 
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15266 


ROCK TYPE: Fine breccia WEIGHT: 271.4 g 
COLOR: Medium gary (N5, N6) DENSITY: 
SHAPE: Blocky, angular DIMENSIONS: 6.5 x 6 x 5 cm 
COHERENCE Intergranular: Coherent. to friable 

Fracturing: Penetrat.ive and nonpenetrative 

BINOCULAR DESCRIPTION BY: Wilshire & Horrison DATE: 8/26/71 

FABRIC: 
VARIABILITY: None 
SURFACE: Irregular" Abou-t, one half of T is grooved and slickensided. The 

groove s are up t.o 	10 mm long, f,.nd show dElfini te splaying or fanning. 
The surfaces sonsist. of glass loaded wit.h fragmental debris. 

ZAP PITS: Hany on N, E (northeast face), and W; few on T; none on Sand ]3" 

CAVITIES: None 
SPECIAL FEATURES: Basalt clasts are clearly dominant in the 0.5 mm sizes 

and range from fine to very fille-grained with granular to intergranular 
textures. 

%OF SIZE(mm) 
COJ.1PONENT COLOH ROCK SHAPE Dom. Range NOTE 

Basalt clast 	 brownish 1 subrounded 2 )1 1 

-~Basalt clast 	 brownish 1 angular 3 )1 ,. 

Basalt clast 	 mottled gray 1 subrounded 3 )1 :3 
and white 

Basalt 	 brownish 1 angular 1.4 )1 

Aphani tic glass 	 dark gray 1 angular 3 )1 5 

HHfic silicate yellovl-green 	 one angular 2 6 
grain 

J.1afic silicate 	 dark green 1 angular 2 '7 

Feldspar 	 chalky white angular 2.5 )1 

Green fragment with gray slabby, 3 
inclusions angular 

Clasts 	 15-20 angular 0.1-1 8 

Matrix 	 light gray 75-80 (0.1 

NOTES: 

1. 	 Fine grained basalt, 35% plagioclase, 30% brown pyroxene, 30% yellow 
green pyroxene, 5% opaque:3. 

2. 	 50% brown pyroxene, 40% plagioclase, 5% opaques, 1% yellow green 
pyroxene. 

3. 	 Intersertal basalt 5-10% YElllow green pyroxene, trace of brown pyrox­
ene, and the rest is equal amounts of plagioclase and dark gray inter­
stitial material. 

4. 	 Intergranular basalt with 0.25 mm grain size and 2-3% olivine pheno­
crysts, 3-4% opaques, and the rest brown pyroxene and slightly more 
abundant plagioclase" 
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15266 


5. 	 One has a plagioclase porphyroclast. 
6. 	 Sugary with relict ungranulated areas on borders. May be olivine. 
7. 	 May be pyroxene. 
S. 	 Includes dark glass sphere:3, some green glass including at lea:3t 

2 :3pherule:3, blood-red mineral attached to plagioclase grains, much 
basalt debris, and fragments of light green rna terial. 

Sample 15266 - Sl S-71_41~172 
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15267 


ROCK TYPE: Microbreccia 	 WEIGHT: 1. 8 g 
COLOR: Medium dark gray (N4) , mottled DENSITY: 

with white DIMENSIONS: 0.8 x 1.4 x 1.5 cm 
SHAPE: Blocky, subangular 
COHERENCE Intergranular: Coherent 

Fracturing: Few 	 nonpenetrative. 

BINOCULAR DESCRIPTION BY: Bass 	 DATE: 8/30/71 

FABRIC: Laminated parallel to T and B, fracturing rather than depositional 
lamination. 

VARIABILITY: Abundance of type of )1 = elasts. 
SURFACE: T is 75% glass covered; glass in turn 20% soil covered; glass 

mainly approximately 0.1 = film with sharp contact versus breccia; 
grooved (N-S); medium to dark brownish gray, translucent, vesicular 
glass (0.1-0.2 = vesieles, partly dust-filled) in part covers grooves 
and must have flowed over surface after grooving; vesicular glass <5% 
of surface. Other faces are smooth to granulated fresh fractures. 
B 3% clasts )1 =; much less ( <1%) on other faces. 

ZAP 	 PITS: None (questionable one on T). 
CAVITIES: None except vesicles in part 	of' glass cover. 
SPECIAL FEATURES: Glass cover on T does not penetrate fractures; two gener­

ations of glass cover _. older one grooved, younger vesiculated. N, E, 
S, and W, have f'ewer large clai3ts and f'ewer li thic clasts than on B. 

% OF NOTE 
COMPCNENT COLOR ROCK SHAPE Dom. Hange NOTE 

Basalt 	 brown, dark blocky --2 I 
gray 

Anorthosite 	 whi te, green- blocky, 2 
ish tinge irregular 

Glass 	 gray, medium 1 blocky, --2.5 3 
to dark green ovoid 

Ultramafic 	 medium green irregular -3 4 
and brown 

Breccia grayish brow1 	 blocky, -4 5 
rounded 

Natrix 	 medium to dark 95 <0.1 

gray, i3l:i.ght1y 

brownish 


NOTES: 

1. 	 Very fine grained to 1 =, 40-60% brown pyroxene, 40-bO% plagioclase, 
trace of opaques. 

2. 	 Plagioclase or green mafic 0-30% 
3. 	 Some spheroidal, some devitrified. 
4. 	 Nay be shattered pyroxene grain or pyroxenite. 
5. 	 Richer in relatively large matrix grains «1 =) than host. 
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Sample 15267 - Nl S-71-44222 
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15268 


ROCK TYPE: Microbreccia \-TEIGHT: ll.O g 
COLOR: Medium gray (N5), Dlight browniDh DENSITY: 

tinge DIMENSIONS: 3.2 x 2.5 x 1 COl 
SHAPE: Slabby subrounded 
COHERENCE Intergranular: Coherent 

Fracturing: None 

BINOCULAR DESCRIPTION BY: Bacs & Ridley DATE: 8/28/71 

FABRIC: Mostly isotropic. White brecciR band on E discordant to general 
slabby shape of Dpecimen; vague suggeDtion of lenticular lamination 
parallel to T & B. 

VARIABILITY: 4 = white breccia band rich in shocked plagioclase (which 
comprises almost 50% of 1-5 mOl clasts). Abundance of clast types. 

SURFACE: Irregular. T no :30il cover, B soil in zap pits. 
ZAP PITS: Many to few on B; few cn T; none on others. 
CAVITIES: None 
SPECIAL FEATURES: Discontinuous~. mOl band is discordant to shape of sample, 

and crosses T and the S half of B. It is probably a flattened lithic 
clast rather than a depositional layer .. 

COMPONENT COLOH 
% OF 
ROCK SHAPE 

SIZE(=) 
Dam. Range NOTE 

Plagioclase chalky white 
to light gray 

5 equant 
irregular 

(1-2.5 1 

Mafic silicate brownish 
green 

subrounded up to 3 2 

Glass medimQ brown Trace angular 3 

Glass green Trace spherules & 
irregular 

Glass dark brown 1 spherules, 
irregular, & 
some broken 

4 

spheres 

Mafic silicate green to 
light brown 

Trace 

Lithic clasts gray to 
brownish 
gray 

0.5 angular, 
subangular 

5 

Matrix gray, 
slightly 
brownish 

97 (0.1 6 

Mafic silicate red Trace irregular 0.1-0.2 7 


Mafic silicate dark green Trace 0.3xl 8 
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15268 (Continued) 

NOTES: 

1. 	 1% of gray rock, 35% of band. 
2. 	 Pyroxene? shattered. It composes 2-3% of the band where it occur:3 

in white clasts, 
3. 	 Transparent 
4. 	 May include some mineral fragments. 
5. 	 Dense, aphanitic, dull lustre, possibly devitrified glass. 
6. 	 Light color suggests paucity .if very dark minerals and glass. AbJut 

50% of the band. 
7. 	 Three grains, tram:parent, vitreous, similar to spinel in Apollo 14 

breccia. 
8. 	 A single clast; the only definite large mineral clast in the band. 

n 	 r 71 

8ample 15268 - 81 8-71-44826 
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15269 


ROCK TYPE: Glassy microbrecc:ia 	 WEIGHT: 6.0 g 
COLOR: Grayish black (N2); vesicul8T glass DENSITY: 

black (Nl) and dark gray (NJ) DIMENSIONS: 3 x 1.5 x 0.8 cm 
SHAPE: Prismatic, angular 
COHERENCE Intergranular: Tough 

Fracturing: Three opeL, nonpenetrative fractures on N & B. 

BINOCULAR DESCRIPTION BY~ Bass 	 DATE: 9/2/71 

FABRIC: Isotropic 
VARIABILITY: Glass to glassy breccia, depending on extent of melting. 
SURFACE: W, E, N - irregular to smooth (fractured faces); T, B, S .­

irregular or hackly (vesicular). 
ZAP PITS: Few on T, N, E, B(?); none on W, S; 
CAVITIES: Vesicles <0.5 to L, mID in surficial glass on T, B, S. 
SPECIAL FEATURES: Locally the outer vesicular glass runs over breccia with 

sharp contact, but generally they grade into each other either rapidly 
or through a finely porow;, sintered, intermediate zone. The vesicular 
glass is not splashed, but is melted breeGia. On S the glass is streaked 
like paint which failed to wet a ,surface eollected into blobs; streaks 
locally resemble slickensides, but raised blobs and curvature of some 
streaks preclude this. 

On N are some raised mounds of dark glasd?); some have raised rounded 
edges, and one of these has a eentral mound. They look like soft cow 
pies, are definitely not zap pits, and m8Y be splash, 

The 	 source area for the roek components "as apparently anorthositie and 
lacked significant amounts of basalt or microgabbro. 

%OF SIZE(mID) 
COMPONENT COLOR ROCK SHAPE Dom, Range NOTE 

Glass 	 grayish 75-80 1 
black 

Glass 	 black 10 2 

Glass 	 dark gray 5 or less 3 

Clasts white 10 	 bloeky, 0.5-1 0.3--1. 8 4 
angular, 
subrounded 

Mafic silicate 	 tan Trace 5 

NOTES: 

1. 	 Matrix of breccia. 
2. 	 Vesicular outer glass, with ::-are white or light gray unmelted relics. 
3. 	 Transition between vesicular glass and breccia matrix - about 1 mID 

thick, finely porous. 
4. 	 Only one definitely 1 mID; only two white cla,3ts were observed to 

contain mafics - light tan gI'een in one, brown in the other. 
5. 	 Pyroxene? 
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15285 


ROCK TYPE: Breccia WEIGHT: 264.2 g 

COLOR: Medium dark gary (NJ+) DENSITY: 

SHAPE: Blocky or prismatic, subangular DIMENSIONS: 3.5 x L,.5 x 9 cm 

COHERENCE Intergranu1ar: 


Fracturing: Coherent on W, less so on shattered E end. 

BINOCULAR DESCRIPTION BY: Jackson & Bass 	 DATE: 8/28/71 

FABRIC: 
VARIABILITY: Fairly homogeneous for a breccia 
SURFACE: Wend lumpy, E end hackly, possibly edge of shatter cone; glass 

cover variable; B none, T 40%, N 5-10%, S 50%, E 100%. 
ZAP PITS: Few on N, B, S; none on T; none on glass. 
CAVITIES: Vesicles in glass cover) 2-10 rum, some cintain dust (on T, S). 
SPECIAL FEATURES: Almost all of the clasts 1 rum or larger are light colored 

basalts or fine-grained gabbwlil. 

COMPONENTS COLOR 
%OF 
ROCK SHAPE 

SIZE 
Dom. 

(mIn) 
Range NOTE 

Basalt whi tE' and 
greenish 
tan mottled 

5-10 subrounded 1-11 1 

Basalt whi te, ye110\, (1 
green and deep 
root beer brown 

angular 3x5 2 

Mineral red Trace 

Matrix 90 

HOTES: 

1. About 50% plagioclase, 50% pyroxene (both greenish tans and brownish 
tans are present in variahle porportions), up to 5% tiny opaques. In 
some: internal glailil veinil; white shocked plagioclase and shattered 
pyroxene. 

2. 	 Repreilentative clailt on B: 50% feldi'ipar; 45% deep root beer brown 
pyroxene; 5% yellow green, equant mineral, probably olivine; tiny 
black glasi'i veins. 
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15235 (Continued) 

THIN SECTION DESCRIPTION 	 BY: Bass & Brett DATE: 9/13/71 

SECTION: 15235,2 
SUMMARY: M:1.crobreccia -- Devi trified and broken glass spherule indicate a 

multiple shock history; but these multiple events did not supply much 
debris from older breccias of which only one clast was seen. kthic, 
silicate mineral, and opaque mineral contents suggest a largely but 
not wholly non-Mare material c::mtribution. 

LITHIC CLASTS, 19.6% of rock 

% OF SIZE 
TYPE CLASTS SHAPE~mm) COMMENTS 

Shocked 31.7 '~p to 0.34 One round area may be an ~c­
ign rx D. !..3 cretionary lapillus. 

Shocked ign rx are predomi­Basalt 14.4 	 '~p to 1.1 nantly gab an, but some nJrite 
x 0.35 and intergranular basalt. 

Pyrox 13.7 up to 0.5 Basalts are of ophi tic, diabasic, 
and varioli tic types with zonedMicro 12.2 cpx and plag.gabbro 

Pyrox is polygranular pig and 
Gab-anorth 9.4 up to 1.15 aug. 

x 0.53 Microgabbro contains subequal 
plag and pyx.Fsp-pyrox 7.9 	 up to 0.4 

Vi tro contains oliv prism:3 in 
x 0.34 glass. 

Vitro 2.9 Nori te is mostly plag YJi tj::l rounded 
blebs of pyx.Int bas 2.9 

Nori te 2.3 	 0.22 x 0.36 

Anorth 1.4 	 up to 0.46 
x 0.35 

Breccia 0.7 	 0.18 x 0.22 

GLASS CLASTS, 20.3% of rock 

% OF SIZE 
COLOR CLASTS SHAPE ~ COMMENTS 

Yellow to 32.4 irreg to 0.6 Yellow to yellowish green glass is 
green generally irregular in shape but 

Colorless 32.4 ang 
irreg 

to 
0.15 

there are some spheres and frags 
of spheres. Some fragments con­
tain flow structure. 

Devit 20.9 irreg to to 0.5 Colorless irregular glass may be, 
round x 0.9 in part, maskelynite. 

Colorless 6.3 round to 
irreg 

to 
0.15 

Devit material is brown to yelloYJ 
with bundles of sheaves of very 
fine needles (pyx and plag?). 

Red brown 6.3 to 0.33 KREEP is grayish purple glass 

KREEP 0.7 to 0.26 w:L th flow structure. 
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15285 (Continued) 

MINERAL CLASTS, 59.6% of rock 

%OF SIZE 
PHASE CLASTS SHAPE ~ 

Cpx 51.4 up to 
0.4 

Shocked 27.8 up to 
plag 0.23x 

0.43 

Plag 13.7 

Opx 3.8 up to 
0.33 x 
0.28 

Ilm 2 ang up to 
0.15 

Devit 0.2 
mask 

Fe-Ni 0.1-0.2 ang to 
subrd 

Troil <0.1 ang to 
subrd 

Ulvo <0.1 ang to 
subrd 

Unident ang to 
subrd 

COMMENTS 

Cpx is largely brownish pigeon­
ite. 

Unident phase is battleship gray 
in reflected light, red-brown 
in transmitted light, and aniso­
tropic (Tranquillite?). 

M~TRIX, 1% of rock 

%OF SIZE 
PHASE MATRIX SHAPE (mm) COMMENTS 

100 <0.005 Fine brown "paste" along grain 
boundaries. 

GENERAL COMMENTS: Modes based on all grains >0.05 and grains >0.02 in 15% 
of section. This is a grain .2Smnt not a volume estimate. 

Section is cut by two irregularly pinching and swelling brown glass 
veins averaging 0.015 nm thick; and qy a similar 0.3 mm thick vein with 
abundant mineral inclusions and microvesicles; and by a triangular area 
much like the thickest vein. 
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8mnp1e 15285 - T1 8-71-44509 

Photomicrograph Sample 15285 
(width of field ~4 mm) 
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15286 


ROCK TYPE: 	 Vesicular basalt glass End vJEIGHT: 34.6 g 
microbreccia DENSITY: 

COLOR: 	 Fresh - grayish black (N2) DU1ENSIONS: 5.5 x 3.5 x 3 cm 
Matte exterior - dark gray (N3) 
Microbreccia _. medium gray (N5) VJi th slight broVJnish tinge 

SHAPE: 	 Irregular ovoid, rounded to angular 
COHERENCE Intergranular: Glass - tough microbreccia - coherent 

Fracturing: Penetrative and nonpenetrative fractures in 
mj.crobreccia in 1.1,0 sets subparallel to length 
of microbreccia septum and intersecting at acute 
angle (15_200 ). Irregular open fractures in 
parts of vesicular glass. 

BINOCULAR DESCRIPTION BY: BaSE 	 DATE: 8/31/71 

FABRIC: Septum of microbreceia enclosed by vesieular glass; septum ex­
posed on S, Band W pinches out tOVJard E and re-expands at eastern 
tip; septum is 3.5 x 2 x 1 cm. 

VARIABILITY: Glass vs. microbreecia 
SURFACE: Exterior smooth, broken vBsieules hackly, mierobreecia smooth 

to hackly; N hackly mainly; T, EI, E smooth to irregular; S, W, smooth 
to haekly. 

ZAP 	 PITS: FeVJ to many on all surfaces - VJell developed on glass, larger 
and poorly preserved (only eentral glassy area left) on mierobreecia. 
On glass most common on dull matte exterior (expeeially E end of N). 
One zap pit inside main eavity en N indieates main eavity VJas at least 
partially open prior to eolleetiono 

CAVITIES: Main part of specimen is glass ovoid exposed on N - eenter ­
irregular vesicle about 30 mm in diameter VJith seeondary vesieles in 
walls (0.5-4 mm) opening toward interior of main eavity. Vesieulates 
toward exterior only at Wend of' N. 

SPECIAL FEATURES: In area of S (and T) where microbreeeia septum virtually 
pinehes out (near E end), the mierobreceia surfaee is slightly slieken­
sided (E-W parallel to length of S(Cptum.) In this general area the glass 
erawls out over mierobreGcia with distinet raised edge and VJithout evi­
dence of reaetion or melting of mierobreecia. This is typieal Gontaet 
relation; elsewhere a very thin (001 mm roughly) zone of mierobreGcia vs. 
glass has a welded or partially melted look, but this is a typieal; it 
is best seen where mierobreGcia has largely pulled away from glass leav­
ing small blobs firmly attaehed here and there. 

In some general area of S and T the glas~3 contains spheroidal blobs of 
metal and raised edges - up to C.2 mm diameter. Metal is light yelloVJ, 
which may be an ef'f'ect of' irridescent cover or patina. Similar irri ­
desenee seen on glass nearby adjaeent to edge of microbreccia, and may 
be the cause of a hazy bluish-white color in the bottoms of some seeon­
dary vesicles. 

Similar metal blobs on inside surfaGe of large cavity exposed on N also 
have yellow tarnish. On matte exterior of E end of N similar metal 
blobs are metallic gray, Gonfirming that yelloVJ tinge is due to tranish. 
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1 '52136 (C nnt.inued ) 

SPECIAL FEATURES (Continued): 
Metal blob never seen exposec:' on freshly fractured interior of gla~;s but 
may be more than half embedded. Also, on freshly broken wall of main 
cavity on N a hemispherical "vesicle" is partly lined by gray metal, so 
apparently metal could form in small holes in the glass as well as at its 
surface and inside the main cavity. 

Edges of secondary vesicles inside main cavity range from rounded (due to 
surface tension) to sharp ano. angular (broken). At least a part of break­
age due zapping to judge from presence of zap pit in secondary vesicle in­
side main cavity on N, and from presence of numerous zap pits at Wend, 
not only inside vesicles, but also on "fresh" fractures of wall of main 
cavity. 

Glass: main glass component I'J.most wholly glassy, but in a few small areas 
around small vesicles (in one case along exterior surface) freshl.y broken 
surfaces have a dull lithic luster suggesting devitrification. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Glass 	 grayish black 60 irregular 1 

Basalt 	 brownish white i:rregular, 1-3 2 
to olive gray 

Anorthosite 	 whl te, slightly blocky 1-6 3 
tan 

Ultramafic 	 brown and green blocky, angular -2.5 4 
Glass 	 brown Trace rDunded 1 5 

Matrix 	 medium gray, 38 <0.1 <0.1-1 6 
brownish 

NOTES: 

1. 	 Unmelted inclusions (about 1%) are gray, white, colorlesil, n.rely 
light green - apparently mostly plagioclase. 

2. 	 45-55% plagioclase, 35% yellow green mafic, 15% brown pyroxene, 5% 
opaques, yellow green in patches up tp 2 mm .- posilibly much coarser 
than plagioclase and brovm pyroxene. 

3. 	 Shattered plagioclase c;rystal or anorthosite; trace opaqueil, brown 
pyroxene to 20%; thin vein of glass(?). 

4. Pyroxenite; 	half brown, half medium yellow green mafic. 
5. 	 1 mm fragment of spheroici. - probably glass. 
6. 	 Coarser components, in rough order of abundance; dark gray glass 

spheres; shocked white plagioclaile; b:rown pyroxene; green mafies; 
microgabbro or basalt; green glass spheres and broken sphere~:; 
relatively unilhocked plagioclase. 

148 



Sample 15286 - Sl S-71-44952 

149 




15287 

ROCK TYPE: Soil breccia 	 WEIGHT: 44.9 g 
COLOR: 	 Olive gray between (5Y 1./1) and DENSITY: 

dark greenish gray (5GY ,VI) DIMENSIONS: 4.8 x 2.5 x .4-.2 em 
mottled to lighter gray locally 

SHAPE: Blocky, subrounded 
COHERENCE Intergranular: Coherent to tough 

Fracturing: Few, nonpenetrative. 

BINOCULAR DESCRIPTION BY: Silver & Head 	 DATE: 8/28/71 

FABRIC: Microbreccia 
VARIABILITY: Variations in matrix, and in abundance of light colored 

clasts. 
SURFACE: Smooth to rounded. 
ZAP PITS: Few on T, S, E, W; many on N and on lower corner of B. 
CAVITIES: None 

%OF SIZE(rnm) 
COMPONENT COLOR ROCK SHAPE Dom. Rang§. NOTE 

Matrix 	 olive green to 90 <0.05 1 
dark greenish 
gray 

Clasts 	 light 6 angular 1.5 0.5-5 2 

Clasts 	 dark 2 3 

NOTES: 

1. 	 Contains a fair amount of white feldElpar and some dark glass. 

Green glass fragments also occur in matrix. 


2. 	 Consists predominantly of fine-grained white feldspar with granular 
pale green pyroxene. Clasts are concentrated locally. There are 
also basalts containing cinnamon broom pyroxene and light gray plagio­
clase. 

3. 	 Consist of glass and pyroxene fragments. 

Sample 15287 - Nl 
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15288 


ROCK TYPE: Breccia, glassy 	 WEIGHT: 63,1 g 
COLOR: Medium gray (N4) 	 DENSITY: 
SHAPE: Subangular 	 DIMENSIONS: 4.8 x 3.3 x 3.5 cm 
COHERENCE Intergranular: Tough 

Fracturing: F'ew, pEmetrative 

BINOCULAR DESCRIPTION ElY: Butler 	 DATE: 9/2/71 

FABRIC: Isotropic, microbreccia 
VARIABILITY: None 
SURFACE: 30% vesicular black glafls on T, 1e"s on other faces. 
ZAP PITS: Few? on S, none on others. 
CAVITIES: None 
SPECIAL FEATURES: The black glasfly matrix and the vesicular dark glass 

coa tings on the rock appear to be the .same material and to form a 
continuous mass in places. 

% OF SIZE (Imn) 
COMPONENT COLOR ROCK ~3HAPE Dom. Range NOTE 

Basalt clasts light brown (I 	 angular 1. 5 1-2 1 

Plagioclase white 35 	 angular 0.3 0.1-0.5 
:mbsequent 

Mafic silicate 	 light to dark 5 :mbsequent 0.2 0.1-0.5 2 
cinnamon bro1,/D 

Mafic silicate 	 moderate yellow (I rounded, 0.2 0.1-0.5 3 
green "ubsequent 

Mafic silicate 	 mediwn bluish Trace 0.2 

gray 


Matrix glass black 30 	 i_ntersti tial 

Matrix clasts 	 light gray 30 angular (0.1 4 
and light 
brown 

NOTES: 

1. 	 Has about the same mineralogy as represented by the mineral clasts;. 
Plagioclase 50%, brown (pyroxene) 35%, green (pyroxene) 15%. 

2. 	 Pyroxene 
3. Pyroxene and 	possibly a few are olivine. 
4. 	 Appears to be main:Ly plagioclase and pyroxene mineral fragments 

like the larger clasts. 
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'15288,1 

ROCK TYPE: Glassy microbreccia 	 WEIGHT: 7.4 g 
COLOR: Grayish black (N2) 	 DENSITY: 
SHAPE: Blocky, slightly flattened DIMENSIONS: 2.6 x 2.1 x 1.5 cm 

parallel Band T, angular 
COHERENCE Intergranular: Tough 

Fracturing: Few penetrative, many nonpenetrative. 

BINOCULAR DESCRIPTION BY: Baas 	 DATE: 8/31/71 

FABRIC: Isotropic 
VARIABILITY: Dust cover and frequency of fracturing 
SURFACE: B, N irregule.r (fresh fractures?); T, S hackly; E, W hackly to 

irregular; minor to moderate dust cover on T, E, W; clasts 1 mm are 3% 
of N, 1% of B. 

ZAP PITS: Few on 	T; none on N, S, B, E(?), W(?). 
CAVITIES: None 
SPECIAL FEATURES: Comples fracturing with some grooves and slickenside.s 

suggests the rock was part of a 
filled. 

COMPONENT 	 COLOR 

Matrix 	 black 

Basalt 	 medium brown 
to brownish 
green 

Plagioclase 	 white to 

light gray 


Shocked whi te to 

plagioclase light gray 


Mafic silicate light brown 
(& glass?) to medium 

shatter com;. One fracture is glas;3­

%OF 
ROCK SHAPE 

SIZE(rum) 
Dom. Range NOTE 

60 1 

3 

blocky 
angular 

1,-3 2 

blocky 
angular 

1·-2 3 

25 blocky to 
irregular 

(0.1-1 4 

5 blocky to 
irregular 

(0.1-1 5 

brown to gray­

ish brown 


Mafic silicate various 2 blocky to (0 .. 1-1 6 
(& glass?) shades of irregular 

green 

Lithic clasts 	 brown or 3 (0.1-1 7 
gray 

NOTES: 

1. 	 Apparently glass. 
2. 	 20% shattered single crystals or anorthosites, 60% white plagio.. 


clase, 47% brown and light green pyroxene (mode varies inversel;y 

with plagioclase mode), 2·,·5% opaques. Grain :3ize (0.5-1 rum. 


3. 5% opaques, grain size 0.1-(0.5 rum. 
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15288,1 (Continued) 

NOTES: 

4. 	 Single cI"Jstals or plagiocla:3'~-rich r(;cks. 
5. 	 Single pyroxene cry:3tals, connnonly finely granulated with dull 

earthy luster. 
6. 	 Pyroxene and possibly devitrified green glass. 
7. 	 Basalt or microgabbro witb brown pyroxene; one clast of gray 

intersertal diabasic basalt. 

Sample 15288 -- 6 1 S·-71-45Cl25 

Sample 152Cl8,1 -- Nl 8-71-44802 
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15289 


ROCK TYPE: Brecda 	 WEIGHT: 24.1 g 
COLOR: Medium dark gray (N3), gray (N4) DENSITY: 
SHAPE: Blocky, angular 	 DIMENSIONS: 4 x 2.5 x 2.5 cm 
COHERENCE Intergranular: Coherent to friable 

Fracturing: Penetrative (large cracks) 

BINOCULAR DESCRIPTION BY: Jakes 	 DATE: 8/30/71 

FABRIC: Fine breccia, size of clast 0.3-5 mm. 
VARIABILITY: 
SURFACE: W, T, S, irregular; B glass coated; W dust coated; T freshly 

broken with little glass coating. 
ZAP PITS: Few on 	S, B; none on N. 
CAVITIES: None 
SPECIAL FEATURES: Rock contains appreciable amounts of white sugary 

feldspar fragments. An unusual rounded clast has pyroxenes of brown­
reddish color. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Ran~ NOTE 

Glass coating 	 dark gray to coating vesicular 1 
grayish 
black 

Anorthosi te 	 whi te, 32 subrounded 0.4 0.2-1 2 
sugary 

Li thic clasts 	 greenish-. 4 subrounded, 0.6 0.2-1.2 3 
white angular 

Li thic clasts 	 pale light 4 rounded 2 0.8-5 4 
brown (pink­
ish) 

Matrix 	 dark gray 60 <0.1 

NOTES: 

1. Broken on several places, vesicles about 2 mm, homogeneous in color. 
2. Dominating among clasts, minor or rare mafic minerals in this type. 
3. Some elongated, monomineralic, olivine(?). 
4. Mainly feldspar and pyroxene mineralogy. 

3amp1e 152:39 - N1 8-71-44834 
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15295 


ROCK TYPE: Breccia 	 WEIGHT: 947.3g 
COLOR: Medium light gray (N5, N6) DENSITY: 
SHAPE: Angular 	 DIMENSIONS: See photo 
COHERENCE Intergranular: Tough 

Fracturing: Penetrative and nonpenetrative, weakly healed 
by glass. 

BINOCULAR DESCRIPTION BY: Wil:3hire & Morrison DATE: 8/24/71 

FABRIC: Inequigranular, breccia 
VARIABILITY: Rock to glass surfacef; 
SURFACE: Irregular, 3% glass on E. 
ZAP PITS: Few on 	S, E. W is an interior surface and others are too dusty. 
CAVITIES: Vesicles in glass. 
SPECIAL FEATURES: Glass on interior surface highly vesicular. Crack 

dilated and opposite sides did not weld. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Plagioclase chalk \.]hi te 5 	 angular, 2Ox7x9 to 15xlO 
subangular 

Basalt light 	 angular 1-3 1 
subangular 

Lithic light gray 	 subangular 1-12 2 
subrounded 

Lithic 	 pale crystal.- subangular 1-2 3 
ine green to 
light green 

Clasts light 35 	 angular 0.1-1 4 
Matrix 	 60 (0.1 5 

NOTES: 

1. 	 All are fine grained, some intergranular for the plagioclase laths 
and brown pyroxene, others equigranular. 

2. 	 Equigranular rocks, one ha:3 foliated plagioclase and light Eray 
pyroxene, another has red-brown spinel. 

3. 	 Sugary texture. 
4. 	 Includes all types listed under )] rum clasts but with greater 

dominance of feldspar plus some cinnamon brown pyroxene debris. 
5. 	 May be weak foliation in matrix. 
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8-71-44080 
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15298 


ROCK TYPE: Microbreccia 	 WEIGHT: 1731.4 g 
COLOR: Greenish gray (5GY i/l to 5GY 6/1) DENSITY: 
SHAPE: Blocky, angular 	 DIMENSIONS: 19 x 11 x 10 cm 
COHERENCE Intergranular: Friable to (two large fragments together) 

coherent 
Fracturing: Numerous and penetrative 

BINOCULAR DESCRIPTION BY: Wilshire & Head 	 DATE: 13/113/71 

FABRIC: Microbreccia «1% of fragments )1 mm) 
VARIABILITY: None 
SURFACE: Smooth, irregular overall" Splash glass on 10-15% of N, slicken­

sides approximately 2 x 1 cm and well developed feather fractures also 
on N. 

ZAP PITS: N dusty, T very dusty, E,W, none. S many especially on rounded 
surface. 

CAVITIES: None 
SPECIAL FEATURES: Textures of lithic clasts do not look igneous. Glass 

goes down into crack separating two major fragments. Glass may be on 
surface but is more likely in veins since fresh surfaces expose glass; 
glass penetrates along fracture for 3-4 cm. Rock has broken along 
coarsely fluted surface. The flutes look like coarse feather fractures 
and are approximately 1 mm apart, trace for about 3-4 cm. No horse­
tailing. These could be shatter cones. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Matrix 	 greenish 99 0.1 --1 1 
gray 

Lithic clasts 	 mostly chalky 1 2-5 2 
white 

Lithic mineral whi te, green angular to 0.2-1 3 
and glass clast and black round 

NOTES: 

1. 	 Can not resolve shape; coarser sizes are angular. 
2. 	 Fine grained polymineralie and heavily shocked. 
3. 	 Mostly shoeked feldspar, dark brown glass beads and fragments. 

Light green is less abundant and has finely erystalline (olivine 
or glass) sugary texture. Blaek is least abundant and has excep­
tionally fine crystalline material (pyroxene). (Searce small deep 
reddish spinel). 
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15298 (Continued) 

THIN SECTION DESCRIPTION BY: Morrison & Brett DATE: 9/17/71 

SECTION: 15298,5 
SUMMARY: Non-annealed glassy matrix breccia containing pre-existing breccia 

clasts. Non-Mare derivation. 

% OF 
TYPE CLASTS 

Basalt 1 

Basalt 2 

Gab an 

Felsic 

Breccia 1 

Breccia 2 

%OF 
COLOR CLASTS 

Light brn 

Pal" green 

Deep brown 

% OF 
PHASE CLASTS 

Plag 50 

Pyx 30 

Oliv Minor 

Spinel? (l 

Fe-Ni (0.01 

LITHIC CLASTS, 10% of rock 

SIZE 
SHAPE COMJvlENTS--- iIE!!.l.L --- ­
subang 1 Basalts are fine grained ( (0.4 =) 

and do not resemble Mare types.ang 1 Gab an represented by several clasts 
ang 1 which are granoblastic plag-pyx. 

One breccia clast is of annealed1 type. 
ang 4 

ang 3-4 

GLASS CLASTS, 5% of rock 

SIZE 
SHAPE COMJvlENTS~!!.l.L --- ­
ang Some brown glass shows spherulitic 

devi trification. ang up to 1 

ang up to 1 
sprwres 

MINI~RAL CLASTS, 10% of rock 

SIZE 
SHAPE COMJv1ENTS~!!.l.L 
subrd 0.2.-1 

ang up to 1 

ang 0.1.-0.15 
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15~98 (Continued) 

MATRIX, 75% of rock 

%OF 
FHASE MATRIX 

Flag 40 

Mafic 30 

Glass 30 

11m <0.1 

Ulvo <0.1 

Fe-Ni <0.1 

Troil <0.1 

Unident Trace 

SIZE 
SHAPE (mm) 
ang <0.2 

ang (0.2 

ang (0.05 

ang (0.02 

ang <0.02 

irreg (0.02 

COMMENTS 

Bro.m glass in the binder in un­
annealed matrix. 

Unident phase is opaque, bE.ttle­
ship gray with low reflectivi ty. 

GENERAL COMMENTS: Extremely 1010) abundance of opaques indicates non··MeTe 
derivation of breccia. 

Fhotomierograph Sample 15298,5 
(width of field ~4 mm) 
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15299 


ROCK TYPE: Breccia 	 lIfEIGHT: 1691. 7 g 
COLOR: Dark gray 	(N3) DENSITY: 
SHAPE: Blocky, angular DIMENSIONS: 12 x 12 x 11 cm 
COHERENCE Intergranu1ar: Coherent 

Fracturing: Penetrating and nonpenetra ting fractures are 
abundant, one penetrating set parallels N face. 

BINOCULAR DESCRIPTION BY: Morrison & Horz 	 DATES: 8/19/71 

FABRIC: Seriate clast popuJ.ation randomly distributed, 5-10% )lmm in size. 
95% of clasts are white lithic fragment[;. 

VARIABILITY: None 
SURFACE: Surface of chip is vesicular glasEl grooved beneath this glas[;. It 

may have been injected along fracture. N face may be grooved also. 
ZAP PITS: Rock too dusty and too delicate for this determination. 
CAVITIES: None 
SPECIAL FEATURES: White lithic clasts are the dominant fragments in all 

size ranges of this rock, crystal clasts 	are 20-30% of rock. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dam. Range NOTE 

Lithic clasts white 4 	 rounded, 1-2 (1-20 1 
angular 

Lithic clasts gray brown (1 	 angular 1-2 (1-5 2 

Glass(?) 	 pale green (1 subangular (l (1-1 3 
(lOG H/2) 

Glass or 	 reddish brown <1 (1-1 4 
pyroxene(?) 

Glass 	 brown to 1 angular 

black 


Matrix dark gray (N3) 70-80 	 coherent 1 5 

NOTES: 

1. 95% of clasts 	)1 rum are of this type. 
2. 	 Igneous or breccia, impossi·Dle to determine. 
3. Some appeal' granulated, pro:Jably are 	glasses. 
4. 	 Some appear to be reddish brown pyroxene in feldspar matrix. This 

type of red-brown fragment has the same or slightly greater abundance 
than pale green fragments. 

5. 	 Appears to have considerable dark gray to black material. The appear­
ance of the granular matrix suggests that it may have partially re­
crystallized. 



Sample 15299 - WI S-71-43056 
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15301 15311 


SAMPLE TYPE: Soil, < 1 mm fraction WEIGH~;: 15301 - 810.2 g 
COLOR: 15311 - 294.9 g 
LOCATION: Spur Crater (Station 7) 15426 - 223.6 g 

15301 Soil plus a big glass sI,herule. 
15311 Soil included in the spur rake sample. 
15426 Grains abraded or shaker. from very friable clods. 

See 	thin section petrography of 151,26 for a des cription 
of an impregnated clod vrhich was adhering to the rock surface. 

THIN 	 SECTION PETROGRAPHY BY: Heiken DATE: 

TABLE OF COMPONENTS: Page 161 
NOTES TO TABLE: 

1. 	 Pale green glass as spheres, ovoids, tear-drop shapes or sphere frag­
ments. Most glass is clear and free of any crystallites, phenocrysts, 
or detritus, but about one third are dev:Ltrified, exhibiting sheaf­
like bundles of dendritic orthopyroxene crystals. Some "mesh_like" 
devitrification textures. There is abou'~ 1% "second generation" 
green glass, containing mineral detritus and schlieren. 

2. 	 Light yellowish-brown glass with a small amount of' mineral detritus; 
some are completely clear glm:s. There are spheres, ovoids, and sphere 
fragments present. 

3. 	 Colorless high refracti.ve index, contain:Lng about 3% well-oriented 

orthoDyroxene microlites. 


4. 	 Miner~l detritus (feldspar, pyroxene) and small, angular brown glass 

fragments bonded by welded droplets of pale brown glass. 


5. 	 Recrystallized; shocked, feldc:par-rich li.thic fragments and aphanitic 
feldspar matrix. 

6. 	 Colorless to pale brown augite. 
7. 	 Colorless. 
8. 	 Fractured anhedral fragments. A compo,;ition for one grain is about 


An65. 

9. 	 Texture is equigranula:C' , porphyritic. A':.lout 60% feldspar, 25% clino­

pyroxene, 15% O:[laque minerals. 
10. 	 Mostly feldspar; a trace of clinopyroxene. 
11. 	 Consisting of all green glass, as described in note 1. 
12. 	 AngUlar light brown glass fragments containing 5-10% mineral detritus 

and crossed by schlieren. 
13. 	 Vitric, consists of 50-75% mineral detritus (mostly angular fragments 

of clinopyroxene, feldspar and olivine) in a clear, brown glass matrix. 
There are no schlieren made up of trains of fine-grained detritus. 

14. 	 Colorless. 
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15301 15311 15426 

PERCENT OF GRAINS PERCENT OF GRAINS PERCENT OF GRAINS 
0.5- 0.25- 0.125- 0.5- 0.25- 0.125- 0.5- 0.25- 0.125­

COMPONENT NOTE 1.0mm 0.5mm 0.25mm 1.Omm 0.5l'1lll 0.25mm 1.Omm 0.5mm 0.25= 

Glass droplets, clear , pale 1 25 32.8 36.9 16.6 29 46.5 31.0 77.0 82.0 
green 

Glass droplets, yellow-brown 2 5.2 1.4 4.8 4.5 8.0 9.0 7.3 
Glass fragments 3 1.7 1.4 1.0 
Agglutinates 4 25 50.0 39.0 16.6 8.1 9.0 23.0 3.0 8.4 
Microbreccia 5 5.2 13.6 33.3 12.9 6.0 0.3 
Clinopyroxene 6 1.7 7.2 11.3 7.5 1.3 
Orthopyroxene 7 2.8 3.2 2.5 0.3 
Feldspar 8 2.8 16.6 9.7 3.0 0.7 
Basalt 9 50 1.7 2.8 16.6 6.4 5.5 3.0 
...Ll..northosite 10 ~. I

1 7 1 ?, 
~.v 

CJ'. Clastic rock 11 1.7 1.6 1.0 38.0 6.0 
~ 

Glass fragments 12 6.l! 1.5 

Microbreccia 13 3.2 9.0 

Olivine 14 1.6 1.0 


,\. rO ,~Gra.ins counted '+ )U 200 U uc: 200 13 33 200 

Section number 15 14 13 12 11 10 16 15 14 




15306 - 15308, 15315 - 15392 

SAMPLE TYPE: Rock (fragment >1 cm) WEIGHT: 663.5 g 
COLOR: 81 samples 
LOCATION: Spur Crater (Station 7) 

From the rake sample (15310-1539<:) and related soil sample 
(15300-15308) 

BINOCULAR 	 DESCRIPTION: By Morrison & Wilshire 

Group 1: 15315 
(6 15316 
samples) 15317 

15318 
15319 
15320 

Group 2: 15306 
(36 15321 
samples) thru 

15355 

Group 3: 15308 
(6 15356 
samples) thru 

15360 

Group 4: 	 15361 

Group 5: 	 15362 
15363 
153611 

Group 6: 15365 
('--3 thru 
samples) 15377 

Group 7: 15378 
(7 thru 
samples) 15384 

Group 8: 	 15385 
15386 
15387 
15388 

Group 9: 15307 
(5 15389 
samples) thru 

15392 

Soil breceias dis·vinguished by clasts of basalt con­

tairling cinnamon brown pyroxene. Other clasts of 

anorthosite-gabbro group" gray pyroxene basalt, green­

glassy microbreccias and tr"e basalts of Group 7 may 

also be present. 


Soil breccias distinguished by lack of basalt containing 

cinnamon brown pyroxene. Otherwise the clasts are similar 

to Group 1. 


Tough microbreccias with light colored lithic and mineral 

clasts in dark gray, aphanitic, subvitreous matrix 

(similar to black part of lLlli-55). 


Pale green, toug1." microcrystalli:1.e rock: proballly a 

finely granulated gabbro or norite. 


Anorthosite: one is finely granulated, other two are 

coarser grained. 


Friable green gl:3.E:S microbreccia: one contains clasts 

of green pyroxene bearing gabbro in a matrix of green 

glass and pyroxene. 


Fine-grained basalts with very light brown to light 

yellow-brown pyroxenes and a plagioclase: mafic ratio 

of 1:1. No vugs or vesicles. 


Basalt slightly vuggy, coarse grained, zoned green to red­

bro-wn pyroxene, vith plagioclase to mafic ratio 

of nearly 1:2. 


Glass 




15306 

ROCK TYPE: Breccia WEIGHT: 134.2 g 
COLOR: Brownish-gray (5YR 4/1J DENSITY: 
SHAPE: Round, subangular DIMENSIONS: 7 x 5 x 3 cm 
COHERENCE Intergranular: Coherent 

Fracturing: Few. Hock has broken into three pieces. 

BINOCULAR DESCRIPTION BY: 1JJarner DATE: 8j:L8/71 

FABHIC: Breccia 
VAHIABILITY: Homogeneous for b:~eccia 
SUHFACE: Irregular 
ZAP PITS: Few 
CAVITIES: 1% 
SPECIAL FEATURES: Pits glass lined. 

%OF SIZE(=) 
COMPONENT COLOH HOCK SHAPE Dom. Hang~ NOTES 

Matrix gray 96 

Light clast white 3 ovoi.d 1 0-10 1 

Green clast green Trace 1 

Black glass black Trace 0.1 

Brown glass brown Trace 0.1 

Green glass green Trace 0.1 

NOTES: 

1. Light clasts include feldspar aggregates, anorthosite and plagio­
clase-rich basalt. 

8ample 15306 - 81 8-71--43061 
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15307 


ROCK TYPE: Glass, hollow sphere WEIGHT: 1. 3 g 

COLOR: Dark green black (5G 2/1) DENSITY: 

SHAPE: Spheroidal with a protruding lip DIMENSIONS: 1.3 cm 

COHERENCE Intergrarrular: 


Fracturing: 

BINOCULAR DESCRIPTION BY: Warner DATE: 8/25/71 

FABRIC: Glass 
VARIABILITY: None 
SURFACE: Smooth in general with bubble dimples. One hemisphere is shinny 

black glass, 
ZAP PITS: None 
CAVITIES: 
SPECIAL FEATURES: 

roll or lip o

the other mostly dust-covered. 

One hole broken in the glass shows 
f glass is attached to one side. 

it to be a shell. A 

COMPONENT COLOR 
%OF 
ROCK SHAPE-­

SIZE
Dom. 

(mm) 
!l~ NOTE 

Glass green black 100% hollow 
sphere 

1.4 

1 eM 

8ample 15307 -. El 8-71-4303'7 
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15308 


ROCK TYPE: Breccia WEIGHT: 1. 7! g 
COLOR: Gray DENSITY: 
SHAPE: Subangular DIMENSIONS: 1. 5 x 1 x 1 cm 
COHERENCE Intergranular: Coherent 

Fracturing: Absent 

BINOCULAR DESCRIPTION BY: vlarner DATE: 8/25/71 

FABRIC: Fine breccia 
VARIABILITY: None 
SURFACE: Irregular 
ZAP PITS: None 
CAVITIES: None 
SPECIAL FEATURES: 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Rang..§. NO'rE 

Lithic clasts white 4 

Matrix dark gray 95 0-0 .. 2 

Glass bead black 1 spheres 0.5 

NOTES: 

1. Various types. 

1---__---; 

lCM 

:3amp1e 15308 - N1 :3--71-43065 
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Sample 15320 - Typical of 
Spur rake sample group 1 
S-TL-4937T 

Sample 15324 - Typical of 
Spur rake sample group 2 
8-71-49640 
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Sample 15325 - Typical of 

Spur rake sample group 2 


3-71-1+9645 

Sample 15357 - Typical of 
Spur rake sample group 3 
3-71-1+9353 

170 




I- 1. eM 

Sample 15362 - Typical of 
Spur rake sample group 3 
8-71-49629 

Sample 15369 - Typical of 

Spur rake sample group 6 

8-71-49165 

Sample 153'79 - Typical of 
Spur rake :3ample group 7 
8-71-49170 

t--:t eM 

Sample 15385 - Typical of Sample 15389 - Typical of 
Spur rake sample group 8 Spur rake sample group 9 

8-71-49189 
171 
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15405 


ROCK TYPE: Breccia (photo 44120) WEIGHT: 513.1 g 
COLOR: 	 Olive (lOY 6/2) and light olive DENSI'l'Y: 

gray, (5Y 5/2) for surfiGial DIMENSIONS: 9 x 8.8 x ') em 
coating, N5 and parts to N3 for matrix beneath coating. 

SHAPE: Blocky, angular 
COHERENCE Intergranular: Coherent 

Fracturing: 	 Numerous penetrative fractures in irregula:" 
shatter patterns, dilated as in explosive 
fracturing. 

BINOCULAR DESCRIPTION BY: :3ilver & Morrison DATE: 8/25/71 

FABRIC: Shattered breccia 
VARIABILITY: Rock appears to bEl intensely fractured black and white ·)reccia 

with irregular distribution of light colored phases. A superfiGial coat­
ing of light olive green gla:3s. Rich, fine material is variably dis­
tri buted on different surfaces. 

SURFACE: Extremely hackly, smoothed by green glass dust coating. 

ZAP PITS: Few(?) on T, none on other faces. 

CAVITIES: 3-5% formed in the dUation of fractues. 

SPECIAL FEATURES: Most recent :3hattering has made a new brecGia from the 


old breccia. The rock look:3 like a dilatedly fractured older b:re,~cia 
comprised of very light gray to white cataclastically deformed('?) feld­
spathic inclusions and darker gray (N3-N5) material that seems to have 
variable abundance of light colnred clasts. Grain size of gray material 
1s very fine. Some gray material appears to be veining light inclus­
ions. Light inclusions not uniformly distributed. A few scatteTl'~d 

coarser crystal fragments, most appear to be a pale green pyroxen'3 (?). 
The fracturing has been superimposed on this complex intergrowth of 
light and dark material as if by impact shattering. Thls fracturing 
cuts across all older structures including veined light inclusion3. The 
green glass-rich superficial coating appears to be plastered on a:1d into 
open cracks of the fractured breccia, and is suprising1y uniform in its 
proper.cies, resembling the light green rock, 15425. 

COMPONENT COLOR 
% OF 
ROCK SHAPE 

SIZE(mm) 
Dom. Rang.§. NOTE 

Greenish dust 
coating 

light green 
olive green 

to 5 rich in green 
glassy spheres 

1 

Matrix medium gray 
to dark gray 

(N5) 65 
(N4) 

irregular dis­
tribution some 
veinlets, sugary 

2 

Anorthosite light gray 
to white 

30 subangu1ar 5 0.1-15 3 

Basalt (l 4 
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15405 (80ntinueo) 

NOTES: 

1. 	 Matrix has fine dusty yellm"ish gray green in aggregates, and 
containes green spheres, dumb-bells and shards of glass. Largest 
glass particles are 0.2-0.3 mm. Dust is adhesive and is retained 
on all other surface:l. 

2. 	 In irregular masses up to 3 cm and in [lOme veinlets as thin as 
0.1-0.2 mm and 10-20 mm long. Grain size variable, mostly less 
than 0.5 mm. Occassional g1assy bubbles, probably not glass-mineral. 

3. 	 Plagioclase grains and plagioclase rich rocks. Milky white plagio­
clase, granuJated with islands of tramllucent plagioclase. A few 
small pale green-gray and brown grains (pyroxene?). Some clasts are 
veined by gray material. 

4. 	 Fine-grained with very pale brown, pale yellow green olivine (?), dark 
gray material and plagiocla:oe. 

THIN SECTION DESCRIPTION BY: M:Jrrison & Brett DATE: 9/19/71 

SECTION: 15405,2 
SUMMARY: Recrystallized breccia with preferred orientation of calsts. Lithic 

clasts and matrix are of non-Mare origin. 

LITHIC CLASTS, 35% of rock 

% OF SIZE 

TYPE CLASTS SHAPE _(mm) COMMENTS 


Basalts ang 1-2 Basalts contain 65% plag and 35% 
zoned cpx. Texture is inter­Granular 	 ang 1-2 
granular. Clast-matrix boundaryrocks 
is sharp. 

Granulated igneous r:x: which were 
similar to the basalts. Several 
have at least 50% plag. Glass 
occurs in two such clasts. 

GLM,S CLASTS, 5% of rock 

%OF SIZE 

COLOR CLASTS SHAl'E COMMENTS
i~_ --- ­
Colorless to ang 1 Only one large glass clast seen. 
green It is not devitrified and has 

has sharp contacts 'vli th matrix. 

MINEHAL CLASTS, 55% of rock 

% OF SIZE 

PHASE CLASTS SHAPE COMMENTS
i~ 
Plag 60 ang 0.25-1 Rare plag grains reacted "ith 

matrix to form recrystallizedCpx 20 ang 0.1 
rims .. 

Mottled 10 

grains 
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15405 (Continued) 

MATRIX:, 5% of rock 

% OF SIZE 
PHASE MATRIX--­ SHAPE ~ COMMENTS 

Granular 60 blebs (0.025 Matrix is opaque-rich and re-
silicates crystallized but contains Ull-

Opaque 20 ang to 
acicular 

(0.05 
devitrified glass clasts. 

Opaques are extremely fine-grained. 
(Many below resolution.) 

Debris + 10 ang (0.25 Euhedral i1m indicates recrystal­
glass lized matrix. 

I1m (1 ang + <0.05 
laths 

Fe-Ni (0.1 blebs (0.05 

Ulvo (0.1 ang (0.02 

Troil (0.1 irreg (0.04 

GENERAL COMMENTS: Lithic and mineral clasts appear to have preferred 
orientation of long axes. 

Basalt clasts are more pls.g-rich than l'1are basalts. 

Opaque content indicates E. non-Mare origin for matrix. Clast:,: are also 
very low in opaque content, an indication of non-Mare origin. 
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Sample 15405 .- Sl S-71-44127 

Photomicrograph Sample 15405,2 
(width of field ::::~4 rum) 

175 



----

15415 


ROCK TYPE: Anorthosite WEIGHT: 269.4 g 
COLOR: Very light gray (N8) where opaque, DENSITY: 

slightly toward pinkish gray (5111, DIMENSIONS: 8.8 x 5.8 x 4 cm 
8/1) where translucent 

SHAPE: Blocky, angular to subrour:.ded 
COHERENCE Intergranular: Tough to friable 

Fracturing: 	 Penetrative marked by opaquing in feldspar, 
systematic parallel. 

BINOCULAR DESCRIPTION BY: Silver & Phinney DATE: 8/23/71 

FABRIC: Equigranular originally, now granulated in local regions. 
VARIABILITY: Local opaque white feldspar regions on surface as on Bare 

more granular than elsewhere. 
SURFACE: Irregular, hackly on free:h faces; smoother, less hackly on dm:t 

covered surfaces. 
ZAP PITS: S few; others none. 
CAVITIES: None 
SPECIAL FEATURES: Local granulation at grain boundaries and fracture:'.• 

Pervasive fracture set in T pLoto from 11 otclock to 5 otclock. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Elanw'~ NOTE 

Plagioclase very light 99 subhedral 8 5-15 1 
gray 

Mafic silicate brownish 3 grains platy 2 
(2 on N & 
1 on S) 

NOTES: 

1. Nongranulated feldspar is somewhat vitreous. One crystal sholis 
evidence of two twin laws, others show single polysynthetic t\iins. 

2. Pyroxene. 

THIN SECTION 	DESCRIPTION BY: Silver & Brett DATE: 9/_8/71 

SECTION: 15415,17; 15415,19; l5L,:L5, 21; 15415,29; 15415,30 

SIZE 

PHASE PERCENT SHAPE ~ 


Plag 99 polyhedral ave .3-4 

Pyx 1 (lquant 0.05 

Urn Trace anhedral <0.05 

Apa Trace elongate <0.05 


ellipsoid 
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15415 (Continued) 

COMMENTS: 
Very coarse granulitic. Both plag and pyx are polyhedral (polygonal in 

thin section) but not idiomorphic. 
Largest plag grain extends acro,;s entire 7 = width of thin section. 

All grain sizes have similar texture except where superimposed mechan­
ical granulation and shock effects modify them. 

Pyroxenes consist of at least t1tIO and probably three mineral species on 
the basis of optics. They display textures such as inclusions and inter­
fe::'dspar beads that are metamorphic. 

Only a few smRll hlebs of ilmenite occur as opaques. No other opaque 
minerals. 

Only one grain of apatite seen. 
Cataclastic and/or shock textures are prominent in all thin sections. 

They include compound non-displacive fractures, numerous microfaults, 
local thin zones of granulation, larger anastomosing granulation zones, 
probable planes of shock melting and devitrification. 

A good set of textural and mineralogical evidence suggests more than one 
stage of high-temperature recJ7stall:Lzation. There is also evidence 
for more than I episode of cataclastic and shock effects. 

SUMMARY: 
The "anorthosite" is actually a metamorphic rock, a pyroxene granulite, 
of extremely felsic composition.. Probably an original "igneous" anortho·­
site, but it's complicated history suggests it should be interpreted with 
great care. 

Photomicrograph Sample 15415 
Sample 15415 - Nl S-71-42951 (crossed polars, field ~ =) 
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15417 


ROCK TYPE: Breccia WEIGHT: 1.3 g 
COLOR: Light brownish gray (5YH 6/1) DENSITY: 
SHAPE: Rounded DIMENSIONS: 1.5 x 1.5 x 1 cm 
COHERENCE Intergranular: Coherent 

Fracturing: Few, penetrative, small scale. 

BINOCULAR DESCRIPTION BY: Harner DATE: 8/30/71 

FABRIC: Breccia 
VARIABILITY: None 
SURFACE: Smooth 
ZAP PITS: None 
CAVITIES: None 
SPECIAL FEATURES: 

There may be a 
One surface is fr
white coating(?) 

esh, 
on th

the 
e fr

rest are 
esh brea

ro
k. 

unded and weathered. 

COMPONENT COLOR 
%OF 
ROCK SHAPE 

SIZE(mm) 
Dom. Rarli'~ NOTE 

Matrix gray 80 0-0.2 

Plagioclase white 16 0.2... 2 

Mafic silicate 2 0.2-.1 

Igneous white 2 1-2 

Sample 15417 •. Sl 
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15418 


ROCK TYPE: Breccia, vitreous matrix WEIGHT: 1140.7 g 
COLOR: Medium dark gray to dark gray DENSITY: 

(N2, N4) DIMENSIONS: 8 x 15 x 10.5 cm 
SHAPE: Blocky, subrounded 
COHERENCE Intergranular: Tough 

Fracturing: One nonpenetrative set parallel to N-S. 

BINOCULAR DESCRIPTION BY: Morrison 	 DATE: 8/24/71 


FABRIC: Inequigranular 

VARIABILITY: Vesicles are concentrated on part of N. 

SURFACE: All smooth. Slip surface:, are locally exposed. 

ZAP PITS: Many on N, S, (W side); few on S (E side), E, W. 

CAVITIES: Vesicles average 1%, but are concentrated, probably relating to 


fracturing, on N where they range from about 1-10 rmn. They are smooth 
walled with no projecting crystals, but are lined by sheafs or felted 
acicular crystals. 

SPECIAL FEATURES: The glassy appearance of the rock and the color of the 
vitreous or cryptocrystalline areas are unlike the other breccias. 

%OF SIZE(rmn) 
COMPONENT COLOR ROCK SHAPE Dom. R1'IJK..E!. NOTE 

Anorthosite 	 white mottled, 5-10 rounded to 5 0.1-15 1 
light gray, angular 
vitreous 

Plagioclase 	 white to 20 lath 0.1-4 

medium gray 


Glass 	 colorless 5 2 

Mafic silicate 	 green Trace 3 

Matrix 	 gray (N4) 60 <0.1 4 

Opaque 	 Trace <0.1 5 

NOTES: 

1. 	 Vary from wirltish granular, sugary fragments to white fragments with 
a nearly opaline luster. lli,re pale brown and green pyroxenes(?) 
occur in the clasts. Some eleavages are present, particularly smaller 
clasts. Appear to have a cleavage. Most boundaries with the matrix 
are sharp, but some are gradational. The matrix penetrates and inter­
digitates with some clasts. 

2. 	 Very vitreous, transparent areas, either glass or quartz. 
3. 	 Plagioclase lath occurs in one such area. 
4. 	 Granular, cryptocrystalline" 
5. Scattered in 	matrix. Clast:; appear to be free of opaques. 
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15/,]_8 (Continued) 

THIN SECTION DESCRIPTION BY: Silver & Brett DATE: 9/17/71 

SECTION: 15418,8 
SUMMARY: Partially shock melted, devitrified, and recrystallized roek. 

Original material not certain from this thin section. Heterogeneity 
of rock may allow some clailts to display better clues of original 
mineralogy and texture. 

SIZE 
PHASE PERCENT SHAPE i~ 

(Region A) 
Devit 
Plag 
Pyx 

(Region B) 
Plag laths up to 0.25xO.05 
Pyx skeletal 

(Region C) 
Flag laths length 0.05-0.1 
Pyx 

(All Regions) 
Fe-Ni <0.01 angular to 0.05 

anhedral 

Troil <0.01 angular to 0.05 
anhedral 

COMMENTS: 
Devitrified glass of Region A is chaotically swirled and contains plag 

patches, swirled dusty appearing regions, clots of medium biref. 
mafic silicates (opx or cpx?), rounded to subrounded mottled mafic 
clasts, and relict pyx. This region is, in part, recrystall:Lz9d. 

Plag laths of Region B are randomly oriented with dusty interstitial 
areas containing skeletal pyx including opx. Feathery devi t. of the 
interstitial areas produces the pyx. 

Flag laths of Region C have well-formed pyx crystals interstitial to 
them in contrast to skeletal crystals of B. Region C contains a 
microcrystalline plag clast which is reacting \oii th the matrix. 

Total opaque content is less than 0.01%. There is very little Fe-Ni 
in Troil. 

Thin section contains three texturally distinct regions. Outermost is 
labeled A, next is B, then C. 

Region A has irregularly shaped vesicles. Regions Band C have round 
vesicles. 

The rock appears to have formed qy shock melting of parent material 
producing a liquid-clast mass, follo\oied by crystallization of liquid 
patches and crystallization, in solid state, of glass. Glass/liquid 
ratio is undefined qy crystalline sequence. Melting was not suffic­
ient to reduce all clasts to liquid as relict clast remain; but these 
have recrystallized along with matrix. 
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15419 


ROCK TYPE: Breccia with glass 	 WEI GHT : 17 • 7 g 
COLOR: Medium light gray (N6) 	 DENSITY: 
SHAPE: 	 DIMENSIONS: 3.5 x 2.5 x 1.5 cm 
COHERENCE Intergranu~ar: Cohe:rent 

Fracturing: Penetrative and nonpenetrative 

BINOCULAR DESCRIPTION BY: Wilshire 	 DATE: 8/:24/71 
FABRIC: 
VARIABILITY: Vesicular glass and rock surfaces. 
SURFACE: B has 	prominent slickensides. 
ZAP 	 PITS: Few on N; none on T, B, E, W. 
CAVITIES: Vesicles are 35% of glass surface and reach 3 rum diameter. 
SPECIAL FEATURES: Glass is not gradational with surrounding rock, but it 

penetrates the breccia in thin stringers. A 1. 5 rum sugary yellow­
green clast (pyroxene?) has a very dark brownish rim on one side. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE: Dom. Ragg~ NOTE 

Glass deep brown surface 	 1 

Lithic clasts 5 )1 to 6 
)1 rum 

Basalt brownish 	 1 clast 1.5 2 

Basalt brownisl:. 	 1 clast largest 3 

Basalt 	 1 clast 2 4 
Aphanitic 	 dark up to 2 5 

Sugary agg. 	 yellow-green 

Sugary agg. 	 brownish 6 

Plagioclase 	 light gray to up to 1 
milk white 

Matrix 	 95 (1 7 

NOTES: 

1. 	 5 rum long clasts of breccia adhere to the glass or are enelosed by 
it. 

2. 	 Composed of plagioclalle laths and intergranular cinnamon brown 
pyroxene. 

3. 	 Yellow green mineral :25%, brown mineral 20%, plagioclase ,~5:~, and 
opaques 2%. Average grain size is 0.5 to 0.7 rum. 

4. 	 Has very dark mineral along with brown pyroxene and plagioclase. 
5. 	 Prominent in 1 rum si:z:e patches. 
6. 	 Possibly olivine. 
7. 	 Contains angular apha:~i tic dark clasts predominantly, common plagio­

clase and brownish pyroxene, small basalt fragments, and some red 
spinel. There is an overall dominance of light colored clasts over 
dark ones. In the <1 mm size most. of elast.s are basalts. 
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15425 


ROCK TYPE: Breccia 	 WEIGHT: 136.3 g 
COLOR: 	 Light greenish gray (5G 1)/1), dust DENSITY: 

cover greenish-brown gray (5GY 5/1 DIMENSIONS: 4 pieces 
or 4/1) 

SHAPE: Blocky, subrounded 
COHERENCE Intergranular: Very friable. 

Fracturing: Few nonpenetrative on two .large pieces. 

BINOCULAR DESCRIPTION BY: Jakes 	 DATE: 8/20/71 

FABRIC: Isotropic 
VARIABILITY: Two types (largest piece contains rock clasts and does not 

have exposure of light green:'~:3h gray material). 
SURFACE: Smooth (smoother on largest piece). 
ZAP PITS: None 
CAVITIES: None 
SPECIAL FEATURES: The concentrations of light green spherules and 0:' plagio­

clase vary from place to place from 1 to 	20%. Largest piece is di:;tinct 
from the others. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Rang!~ NOTE 

Spherules green 1 	 spherical <0.2 0.5-0.08 
& oval 

Spherules brown 2 	 spherical 0.2 0.04--1 

Plagioclase white 3 	 irregular, 0.2 0.05--0.3 1 
equant, 
elongate 

Matrix 	 light green-­ 95 0.1 2 
ish gray, 
greenish­
brown 

Glass dark brown 1 	 irregular 0.4 3 

Clasts whi te 	 rounded 7 4 

NOTES: 

1. Not 	in largest piece. No cleavage seen. 
2. 	 Color is light greenish-gray in the smaller pieces, and is gre'3nish 

brown in the largest one. 
3. 	 Isolated broken. 
4. 	 Just a few clasts, only in the largest piece, of monomineralic plagio­

clase rock which is shocked opaque white. 
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15426 


ROCK TYPE: Breccia 	 WEIGHT: 223.6 g 
COLOR: 	 Light grayish yellow-green (5GL 7/2) m;NSITY: 

Dusting coating: light gray DIMENSIONS: 3 pieces 
(6GY 6/1) 

SHAPE: Blocky, rounded 
COHERENCE Intergranular: Very friable 

Fracturing.: Absent to few 

BINOCULAR DESCRIPTION BY: Bass 	 DATE: 8/20/71 

FABRIC: Isotropic 
VARIABILITY: Relative abundance of glass typeB. 
SURFACE: Smooth 
ZAP 	 PITS: None 
CAVITIES: None 
SPECIAL 	 FEATURES: Abundant glass spherules. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Spherules 	 brown 10 spheroid 0.2 (0.1-0.4 1 

Spherules 	 medium to 10 

light green 

or colorles~', 


Glass medium gray 0.5 	 irregular 0.4 0.3-0.5 2 
to blocky, 
rounded to 
subangular 

Plagioclase white <0.5 	 irregular, 0.4 0.3-0.5 
blocky, 
flat 

Mafic silicate medium brown Trace irregular 0.7 3 
or glass 

Matrix 	 light grayi::h 80 0.05 4 
yellow-green 

Dust cover 	 light brown··· Trace 0.01 5 
ish gray 

NOTES: 

1. 	 SpheruleB strikingly abundant and easily visible, ovoids and broken 
pieces are llUlch less abundant. 

2. 	 Probably shocked plagioclase, may have some white remnants; sometimes 
"knobby"; abundance variable, more common in 2.5 cm piece (1% or more). 

3. 	 Shattered. 
4. May 	 be green glass mainly;; friable; abrades to smooth surface .. 
5. Original? or from dust in collection 	bag? 
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15426 (Continued) 

THIN SECTION DESCRIPTION BY: Butler &. Brett 	 DATE: 9/18/71 

SECTION: 	 15426,17 
SUMMARY: Glass-rich breccia: Overall the rock is composed of 60% glassy 

spherules and fragments, 15% pyroxene fragments, 15-20% plagioclase 
fragments, and 5% anorthosite, fine-grained breccia, and basalt. Pale 
green glass spheres predominate the glass in larger sizes (0.1-0.3 rom) 
whereas angular brown glass predominates in the <0.1 rom sizes. The 
lithic, opaque, and si1icate:n:Lneral fragments indicate a non-Mare 
origin. 

LITHIC GLASTS, 5% of rock 

% OF SIZE 

TYPE CLASTS SHAPE i~ COMMENTS 


Anorth 65 subrd Some anorthosite may have been 
single plag grains before be­Breccia 20 subrd coming a shock mosaic, but 

Basalt 10 subrd several have grains as large 
as 1 rom.Gab-an 5 subrd Basalts are fine grained (0.1 rom) 
with 60% pyx and 40% plag laths. 

GLASS Cl,ASTS, 10% of rock 

%OF SIZE 

COLOR CLASTS SHAPE ~ COMMENTS 


Pale green 80 round 0.1-0.3 Most of the pale green and yellow 
glass is entirely undevitrified.Yellow 15 One pale grain shows skeletal 

Brown 2 irreg 0.5 plag? and pyx? 

MINERAL CLA.STS, 5% of rock 

% OF SIZE 

PHASE CLASTS SHAPE COMMENTS
i~ 
Plag 50 subang up to The largest grains are 1-2 rom 

0.7 	 and show only slight shock 
effects.

Pyx 50 subang 
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15426 (Continued) 

MATRIX, 80% of rock 

%OF SIZE 
PHASE MATRIX SHAPE (=) COMMENTS 

Ern glass 50 ang (0.1 Angular brown glass fragments 
predominate.

Plag 15 subang (0.1 


Pyx 15 subang (0.1 


Pale green 0.05­
glass 10 round 0.1 


Agal 10 


Red-brn 

glass Trace sph 


11m (0.5 ang (0.5 


Ulvo (0.3 ang (0.5 


Fe-Ni (0.1 ang <0.3 


Troil (0.1 subrd <0.3 


Unident 1 grain 


GENERAL COMMENTS: Grain size is seriate from 2 = to less than resolvable. 
Rock is dense with no void space. 
Glass and clast contacts are sharp and show no recrystallization, in 
conformity with lack of devitrification of glass. 

>r' .:~ ; . .... 
'j~:>li,,::j.~· > ':-- r ~ ~ ,,'.... '.' . l~. ~ ~ 

1Jf1N~:J}</ •.~~:' v'.:;':'X~~,2?~~:; 

Photomicrograph Sample 1 ~'426, 17 
Sample 15426 - Nl (width of field ~4 nan) 
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15427 


THIN SECTION DESCRIPTION BY: Bass 	 DATE: 10/17/71 

SECTION: 	 15427,27 Green Glass Breccia 

SUMMARY: 	 Weakly coheren-~ vitric: breccia, probably a compacted soil. 
Main component is colorless (green in hand specimen) glass. 
Despite preponderance of one glass type there are a wide variety 
of mineral and rock clasts. The only major rock group absent 
is Mare basalt:, unlesE' they are represented by the orange-brown 
glass. Essentially identical to 15426. 

LITHI C CLAE.'l'S, 0.5% of rock 

%OF SIZE 
TYPE CLASTS SHAPE (nun) COMMENTS 

Gab an 1 clast blocky, 0.6 x .. 33 Gab an and gabbro are 
subang shocked. Ga-bbra con­

tains devit. mask­
Gabbro 1 clast blocky, 0.09 x .. 12 elynite and opx with 

subang aligned inclusions. 
Shocked anorth blocky, 0.16 x .08 Breccia (?): 3 of 5 

subrd grains are extremely 
fine grained and one 

Anorth 21 blocky, 0.16 x .13 contains a plag clast; 
ang these three could be 

Breccia (?) blocky, up to devitrified glass. 
subrd 0.15 x .08 The other two are true 

breccias with olive 
brmm stain as seen 
in matrix. 

Pyroxenite blocky, Pyroxenite includes 
ang slightly shocked opx 

(2v=60o (-)). 

GLASS CLASTS, 60.8% of rock 

%OF SIZE 
COLOR CLASTS SHAPE (mm) COMMENTS 

Colorless (green 56.6 sph and 0.5 dia, Colorless glass is homo­
in hand speci-- r'rags up to geneous. 
men) ofsp'll.3xO.7 Some glass crystallized 

to prisms and dendrites 
Colorless with 26.0 sph and up to in whole or part. 
trace to over frags 1.1 x 0.6 Prisms and dendrites 
90% prisms and of spl1 are the same mineral 
dendrites and crystallographi­

cally continuous in 
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15427 (Continue~) 

COLOR 
% OF 
CLASTS 

Brown 9.0 

Yellow 7.9 

Orange-brn 0.25 

Olive green 

Haroon 

0.25 

1 grain 

SIZE 
SHAPE (nun) 

sph and up to 
frags of 0.30 x 0.35 

sph and up to 
ang, 1.05 x 0.5 
twisted 

spt and up to 
ang blocks 
and 
splinters 

subrd up to 

irreg 0.08 x 0.02 

COMHENTS 

many cases. They are 
not spheruli~es. Ex­
tinction is parallel; 
2V's are negative, es­
timated in range 30° 
to 80°; 101" bire­
fringence (maXimtID 
first order yellow 
colors, commonly gray) 
suggests orthopyro­
xene rather them oli ­
vine. In one ~o phere 
are tiny prism:o, ,rith­
out the usual c:igns 
of dendritic grmrth; 
and suggests ear:_y 
high temperature 
crystallization. One 
ovoid contains a 
striking prism with 
expanded dendritic 
ends giving a "dumb­
bell" shape. '['he 
largest particles con­
tain abundant ':lon­
oriented prism:; and 
few or no dendTites ; 
they have an ovoidal 
or spherical c:)Te, 
but are eccentrically 
extended by 16bate 
dendrites along the 
whole or part of their 
peripheries. 

Brown glass is now almost 
entirely dendritic. 

In 	yellow glass, vesicles 
are rare, spherical 
when seen; no visible 
flow structure. Den­
drites are rare, seen 
in only two clasts; 
much coarser than in 
the colorless glass. 
Hineral iucluE,ions 
common in several 
large clasts;
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15427 (Continued) 

%OF SIZE: 
COLOR CLASTS SHAPE (mm) COMMENTS 

include olivine and/ 
or orthopyroxene (-2V 
about 70° in one case; 
2V about 90° in anoth­
er), rare pigeonite 
(+2V = 0°), and very 
rare plagioclase; the 
plagioclase may actu­
ally by part of the 
host matrix filling a 
hole in the yellow 
glass clast rather 
than a true mineral 
inclusion. 

11aroon glass i~3 color of 
KREEP but has no flow 
structure. 

MINERAL CLAi3'rS, 2.4% of rock 

%OF SIZE 
PHASE CLASTS SHAPE (mm), COMMENTS 

Plag 41.9 blocky, up to Opx rarely twinned, con­
ang 0.55 x .55 tains some exsolution 

lamellae. 

Opx 32.3 	 blocky, up to Cpx may include some opx. 
ang 0.12 x .17 Quartz is full of .01 mm 

and smaller opaque 
inclusions. 

Opaq 12.9 	 blocky, up to Devit maskely is olive 
equan~i~ 0.08 x .05 brown. 
ang to 
subang 

Cpx 9.7 	 blocky up to 
to pr:;~sm 0.23 x .ll 
ang 

Oliv 1 grain block~' , 0.12 
ang 

Quartz 1 grain blocky, 0.09 
ang 

Devit 1 grain 	 blocky 1.1 x 0.06 
maskely 	 subang 
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15427 (Continued) 

MATRIX, 36.3% of rock 

% OF' SIZE 
PHASE MATRIX SHAPE (mm) COMMENTS 

Colorless blocky, 0.008 Local areas contain drab 
glass ang olive-brown sta:_n. 

GENERAL COMMENTS: LicIUidus phase of main glass type is orthopyroxene. 
Olive brown stain of matrix and clasts may be a sublimate. Abundant 
cracks if'- colorle:3s glass may indicate residual strains. Tt_e lcbes 
on the glass spheres do not appear to develop from glass in the host. 
A fracture bounding one broken ovoid cuts core and dendritic lolles 
alike, indicating that the dendrites arr:_ved in the present state, 
which indic ates either that these partic:!_es were once in a glas s or 
glassy breccia matrix undergoing dendrit:_c crystallization, or else, 
the cores, during flight, were spattered with fluid glass blobs that 
adhered to the relatively rigid cores; the blobs spread out partially, 
but not uniformly around the cores; the cores crystallized prisLs, 
whereas the blobs crystallized dendritically. 
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15435 


ROCK TYPE: Clod WEIGHT: 206.8 g 
COLOR: 5Y 6/1 Light Olive Gray DENSITY: 
SHAPE: Equant to elongate, DIMENSIONS: Range 1 cm to 5 cm 

angular to subrounded diameter 
COHERENCE Intergranular: Friable, less friable than the clod in bag 273, 

more friable than the "soil" breccias 
Fracturing: 

BINOCULAR DESCRIPTION BY: Heiken DATE: 9/8/71 

FABRIC: Clastic rock 
VARIABILITY: None in color 
SURFACE: 
ZAP PITS: 
CAVITIES: 10% where clasts have fallen out. 
SPECIAL FEATURES: Some small white clasts within the clods. Probably 

fine sand to silt size matrix; holes on the outer surfaces where 
clasts have fallen out are 5 mm to 10 mm in diameter. 
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154:::5 (Continued) 

THIN SECTION DESCRIPTION BY: Wilshire & Brett DATE: 9/15/71 

SECTION: 15435,34 
SUMMARY: A very unusual rock composed of banded glass, debris-laded glass, 

and intersertal basalt. Low abundance of opaques definitely categor­
izes this as of non-Mare origin. 

LITHIC CLASTS 


%OF SIZE 

TYPE CLASTS SHAPE ~ COMMENTS 

Int. bas. subrd 0.15 Intersertal basalt is scarce and 
very finely crystalline.Clastic subrd 0.15 Clastic rocks are scarce and meta­

11m bas 1 clast subrd 0.15 morphosed. 
Rare euhedral 11m in the Hm basalt. 

GLASS CLASTS 

%OF SIZE 

COLOR CLASTS SHAPE (mm) COMMENTS 


Green sph <0.3 Green glass occurs as spheres and 
fragments of spheres.Light brown A few light brown spheres and 

Orange 0.03 fragments of spheres occur. 
Reddish brown clasts are devitrified.Colorless 0.2 

Red-brown irreg 0.15 

MINERAL CLASTS 

%OF SIZE 

PHASE CLASTS SHAPE ~ COMMENTS 


Plag ang 0.1 Clasts vary in type and abtmdance 
from band to band.O1iv ang 0.1 

Cpx ang 0.1 

Opx ang 0.1 

MATRIX 

%OF SIZE 

PHASE MATRIX SHAPE (mm) COMMENTS 


11m (0.1 ang 0.05 Glass and devi t glass varying 
markedly in color and textureUlvo (0.1 ang 0.05 from band to band. 


Fe-Ni (0.1 ang 0.01 


Trail (0.1 ang 0.01 
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15435 (Continued) 

GENERAL COMMENTS: Section consists of hairline to 17 mm wide bands of 
glassy breccia, glass, and intergranular basalt. 

A pale yellow glass band occun: along one side and wraps around one 
end. It encloses small, debris-laden, devitrified glass inclusions. 

Next is a band, locally internally banded, of deep reddish brown de­
vitrified glass laden with c~Jstal debris and a few small intersertal 
basalt fragments. This sandwiches a band of interlayered intersertal, 
ocellar basalt and bro1.Il to pale brown glass. 

Another band of mineral and lithic debris plus green glass spheres in 
greenish vesicular glass occurs along one side. 

Photomicrograph Sample 15435,34 
(width of field ~4 mm) 
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15445 


ROCK TYPE: Breccia, chalk-white clasts vJEIGHT: 28702 g 
COLOR: Medium dark gray (N4) 	 DENSITY: 
SHAPE: Blocky, angular 	 DIMENSIONS: 6.5 x 6.5 x 5 cm 
COHERENCE Intergranular: Tough 

Fracturing: Irregular penetrative and nonpenetrative 

BINOCULAR DESCRIPTION BY: ~rilshire & Head DATE: 8/24/71 

FABRIC: Breccia, 	finely crystalJ.ine matrix 
VARIABILITY: Dark matrix with white inclusions 
SURFACE: Smooth, 	 irregular 
ZAP PITS: Few on 	T, B, N, S; none on E. 
CAVITIES: Vugs reach .3% of the rock and occur mostly on broken end (W) 

away from the abundant inclusions. A few are elilewhere. Drusy coat­
ing; on the walls of a few there are bright, yellow metallic balls. 

SPECIAL FEATURES: Discontinuous veins of matrix, from hairline thickness 
to 1 mm, cut a clast on B. The vein material is dense, fine-grained, 
dark gray, and produced no reaction rims. Other clasts are exteLsively 
veined as well; the margins cf some inclusions are so extensively veined 
that they look like intrusion breccias. Uncommon dark chilled zones, up 
to 0.7 mm thick, partially eLvelope some elasts. Light gray reaction 
zones occur locally in white inclusions. Locally on the surfaceio of thin 
veins there are parallel, close-spaced grooves. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK ~3HAPE Dom. NOTE~~: 
Lithic clasts 	 chalk white blocky up to .30 1 

Li thic clasts chalk white up to 40 2
25with green 

(1-18 .3 
red 

Lithic clasts 	 whi te with 

Lithic clasts 	 pale greeniE:h round 4 4 
gray to dark 
gray to white 

Lithic clasts light gray 
to greenish 

Basalt(?) yellow green 
olivine 

Plagioclase gray 

Mafic silicate 	 pale to 
medium gole.en 
brown 

Plagioclase light gray 

Matrix dark gray 

:counded 2-7 5 

2 :counded 2-3 6 

angular 

irregular 

1-.3 

0.1-1 

7 

8 

73 

anhedral 1-1.C;; 

(1 

9 

10 

196 




1544S (Continued) 

NOTES: 


1. 	 3 cm clast on B is typical. At highest magnification tiny cleavages 

are visible; larger pieces appear angular; white and light gray are 

the only constituents, except a few with a trace of red mineral. 


2. 	 4 cm clast on T is typical. Contains light green mineral, which 

occurs in patches of finely granulated material and composes 10-15% 

of the clast. Bigger pieces are darker green, small ones approach 

the plagioclase in color. 


3. 	 1.8 cm clast on E is typical. This clast is very broken up at edges 
and invaded by thin veinlets of matrix, with many pieces stoped off. 
Red mineral is 5-8% of clast, granulated, and strung out to 3 mm with 
crude local foliation, some is in irregular patches; big pieces are 
blood red; in places the granulation is so fine that it appears to be 
a red stain on the surface. White and light gray mineral(s?) with 
cleavage are present and also a green mineral, which is difficult to 
distinguish from the gray in finer grain sizes. Some IIchilled tt zones 
and veining qy matrix. 

4. 	 A typical clast has an irregular center of vitreous pale greenish gray, 
a thin spotted dark gray zone in which cleavages are visible; outside 
of that is a partial zone of material like the core. 

5. 	 Cryptocrystalline, light gray, and greenish. 
6. 	 Fine-grained yellow green olivine(?) and plagioclase. Apparent dark 


t mm reaction rim. Several other small pieces around. 

7. 	 Several pieces with a gray reaction zone surrounded by a dark zone 


in matrix. 

8. 	 Pyroxene? 
9. 	 Fresh plagioclase, unlike the more common chalky variety. 

10. 	 Matrix same varities of inclusions as in the )1 mm size fraction. 
Some 0.5 mm opaque mineral. Clastic debris in a very fine, sugary 
matrix of dark gray (80%) and light gray (20%) finely crystalline 
material. Parallel, widely spaced grooves on matrix in one small 
projection from the main body of the rock. 

Sample 15445 - El 
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15455 


ROCK TYPE: Black and Vihi te breccia WEIGHT: 937.2 g 
COLOR: Dark gray (N3, N4) and Vi hi te (N9) DENSITY: 
SHAPE: Blocky, angular DIMEN~lIONS: 10.5 x 10 x 7 cm 
COHERENCE Intergranular: TOl.:.gh 

Fracturing: 	 Penetrative and nonpenetrative fractures in both; 
more abundant in Vihite part. Received as one 
large piece and 22 pieces 1 to 3 g. 

BINOCULAR DESCRIPTION BY: Wilshire & Morrison DATE: 8/23/71 


FABRIC: Black; inequigranular. White; equigranular, crudely foliated. 

VARIABILITY: TYJo main rock types. 

SURFACE: Smooth. The black part of face S has a large flat surfEce, 


Vihich appears to be an ungrooved slip-face. 
ZAP PITS: Many on N, S, W; feVi on T, B. 
CAVITIES: Vugs 5-10% of black matrix, average 2 mm and reach 5 mn, are 

T'IOre abundant near big whi te clast. 
SPECIAL FEATURES: About one third of the rock consists of clasts of Vihi te 

rock, ranging up to 8 cm :~n size, set in a dark aphanitic matrix. The 
matrix does not look like typical basalt and may be shock-melted breccia. 
The clasts are crudely fol:Lated and cataclastic rocks composed of plagio­
clase and pyroxene. Plagioclase ranges from 60% to more than 95% and 
the variation in its proportion to pyroxene suggests an original layer­
ing. 

Veins of black aphanitic material are a ubiqui tous feature of the Vihi te 
clasts. The veins reach :5 cm long, pinch and sViell from hairline to 3 
mm, and are very irregular in trend Viith no obviQUS relation to fractures 
or foliation. Thin apophyses of the veins extend into the Vih:Lte material. 
In the veins angular to rounded inclusions, up to 2 mm in si z." apparently 
have been stoped from the adjacent Vialls. Dark gray to medium light gray 
zones, about 0.2 mm thick, border the veins and appear to be an alteratioL 
of the Vihite material rather than of the veins themselves. Both the in­
ner and outer contacts of these zones are equally sharp. The medium gray 
material is obviously crystalline. 

In the matrix adjacent to the largest Vihite clast is a 0.2-0.5 mm "chill" 
zone, which is darker gray, possibly finer grained, lacks vesicles, and 
looks like the vein material in the white clasts. Pieces of the largest 
clast have been stoped off into the matrix. The smaller Vi hi te clasts are 
veined and fraetured. Light gray border zones range up to 2 mIn Viide, but 
are absent at many contacts. 

COMPONENT COLOR 
% OF 
ROCK SHAPE 

SIZE(mm) 
Dom. El~ NOTE 

Pyroxene pale green 
gray 

5-10 angular 1 

Plagioclase Vi hi te to 
light gray 

25-30 angular up to 80 2 

Lithic clast dark gray (1 3 3 
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15455 (Continued) 

%OF SIZE(mm) 
COMPONENT COLOR ROCK :3HAPE Dom. Range NOTE 

Mafic silicate dark gray Trace equant <0.1 	 4 
Lithic clast gray bluish Trace 	 5 

Mafic silicate orangish red Trace angular 

Matrix light gray 15 equant 	 <0.1 6 

Matrix dark gray 55 equant 	 <0.1 6 

NOTES: 

1. 	 Pyroxene, 2-40% of whi. te clasts, some are very pale brown, a ccurs in 
small patches or in very irregular stringers, up to 1. J cm long, 
which define a crude foliation. Larger pieces have prismatic cleavage. 

2. 	 Composes 60-98% of white clasts, sugary, larger grains are irregular" 
some show good cleavage. 

J. 	 Very fine grained clasts in white clasts, look like the black matrix 
material. 

4. 	 Tiny specks in li.ght green area. 
5. 	 Two clasts on N, with thin glass(?) films on the outside. Inside are 

irregular to angular areas of darker gray with a bluish tint. 
6. Aphanitic too fine to identify. 

THIN SECTION DESCRIPTION BY: Wi.bhire & Brett DATE: 9/16/71 

SECTION: 15455,27 Breccia ["art 
SUMMARY: Breccia containing clasts of norite, anorthosite and possibly 

olivine gabbro as well as non-Mare type basalts. The opaque content 
is further evidence of non-Mare origin. 

LITHIC CLASTS 

%OF SIZE 

TYPE CLASTS SHAPE _~l COMMENTS 


Norite 1 clast ang Anorthosi te clast is embayed 
and recrystaUized (devitrified'?).Anorth 1 clast rounded 1,7 It contains laths of plag, tiny 

Breccia 1 clast rounded very rare ilm, and pyrox. Prom,­
inent "dessication" cracks areBasalt prominent. 

Breccia clast is embayed and appears 
similar to matrix with many plag 
and oliv grains in very finely 
crystaUine material. A few large 
patches of coarser, deformed plag 
with some coarse oliv suggest that 
this may be a cataclastically de­
formed oliv gabbro. 

Basalt clasts are much smaller and 
probably hornfelsed intergranular, 
gray-pyroxene basalt. 
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15455 (Continued) 

MINERAL CLASTS 

PHASE 
%OF 
CLASTS SHAPE 

SIZE 
~ COMMENTS 

Plag ang 

Oliv ang 

Pyr 

Pink spinel 

Fe (0.1 ang to 
subrd 

0.1 

11m (0.1 ang to 
subrd 

0.1 

THIN SECTION DESCRIPTION BY: 

SECTION: 15455,27 Igneous part 

Wilshire & Brett DATE: 9/16/71 

SUMMARY: Severely crushed, originally coarse-grained norite, cut by a 
fine-grained, black vein containing abundant mineral and lithic debris. 
(See breccia description of t.he vein below.) 

SIZE 
PHASE PERCENT SHAPE ~u. 
Plag 75 up to 2 
Opx 25 0.7 
Cpx Trace 
Unident Trace 
11m Trace 

COMMENTS: 
Plag and opx are :3everely sbattered reliets of what were once coarser 

grains. These are crossed by thin granulated zones. 
Opx areas contain small amount of brown glass. 
Unident phase is Ii pale brown mafic silieate apparently reacting to 

form a pale green mafic si.licate after granulation. 
Reconstruction of relict grains indicate" coarse plag grains with inter­

stitial opx. 
One side of t.he black vein the cataclastic norite is folded, the st.ructure 

being marked by strung-out granulated pyx bands in brown glass. There 
is marked limb thinning of the pyx bands as well as faults at a low 
angle to the axial plane. The fault.s are marked by granulated pyx and 
plag. 

On the other side of the black vein the nori te i.s not so broken--up al ­
though there is one prominent shear zone along which the rock is i.n­
tensely granulated. 
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%OF 
PHASE MATRIX 

Olivi 

Plag 

Fe (0.1 

11m (0.1 

Ulvo (0.1 

Troil (0.1 

15455 

SHAPE 

euhedral 

laths 

ang to 
subrd 

ang to 
subrd 

ang to 
subrd 

ang to 
subrd 

(Continued) 

MATRIX 

SIZE 

i!!EI!l COMMENTS 

(0.1 

M<J.trix is very finely cry
and most is too fine to 
identify phases. 

Olivine has both equant an
matic euhedral grains. 

stalli
fine 

d pris~ 

ne 
to 

(0.1 

(0.1 

(0.1 

GENERAL COMMENTS: This is a black vein through whi te norite. (See igneou,3 
description of norite.) 

Sample 15455 - Sl ;3-71-43891 

Photomicrograph Sample 15455,27 
(width of field r:::~4 mm) 
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15459 

ROCK TYPE: Breccia WEIGHT: 5854.0 g 

COLOR: Medium dark gray (N5) DENSITY: 

SHAPE: Blocky, orthogonal DIMENSIONS: 28 x 13.5 x 12.5 cm 

COHERENCE Intergranular: Tough, old fractures are penetrated by glass. 


Fracturing: 	 Penetrative, subparallel N-S, external shape of 
rock seems to be controlled by similar fr8,cture 
systems. 

BINOCULAR DESCRIPTION BY: E,ilver & Horz 	 DATE: 8/26/71 

FABRIC: Coarse breccia. Tabular clasts of all sizes are preferentially in 
near N-W plane. 

VARIABILITY: Typical for breccia with large clasts, to 4x8 cm. 
SURFACE: N smooth, grooved (slickensides), glass present from preexisting 

glass filled fracture glass veinlets. 
ZAP PITS: 
CAVITIES: Less than 1%, a compact breccia. 
SPECIAL FEATURES: This is a tough indurated breccia with light colored 

clasts dominant, but with a great diversity of types. Light clasts 
are anorthosite (fragmented) to leucobasalt, with pale green pyroxene. 
The less abundant types are very fine-grained gray lithic clastro, pale 
green recrystallized pyroxenE> or olivine, recrystallized cinnamon brown 
pyroxene, and exotic types as described. The matrix is dense and very 
finely granular to glassy. There are local segregations of gla~s into 
patches and local glass selvages in contact with clasts. No fragmental 
glass was identified. 

%OF SIZE(mrn) 
COMPONENT COLOR ROCK SHAPE-­ Dom. Rang~ NOTE 

Anorthosite wm,te 15 angular to up t.o 40 1 
subangular 

Basalt pale oliVE 10 subangular up t.o 80 2 
(lOY 6/2) 

Li thic clast medium gray 2 subrOWlded up t.o 5 3 
(N5) 

Lithic clast gray 1 subangular 4 

Mafic silicate green (5GY 1 subrounded 0.2...0.5 5 
7/2 to 5G 7/2) 

Mafic silicate cinnamon 1 subrounded up t.o 30 6 
brown 

Mineral clast medium red Trace subrounded 1 7 
(5R 5/4) 

Matrix medium dark 70 <0.1 8 
gray (N5) 
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15459 (Continued) 

NOTES: 

1. 	 Predominantly translucent to opaque plagioclase. Very fine grained, 
sugary and dull in some clasts, or grains up to 1 = in other clasts. 
Pale yellowish to colorless pyroxene(?) reaches 10% of some clasts. 
A vitreous phase may be quartz. Tiny black glass veins occur in some 
clasts. This dark glass is hard to distinguish from the 5% opaques 
in some clasts. 

2. 	 The 4x8 cm clast on B is described here as the type specimen. It is 
composed of: 50-60% light olive (10 Y 4/2) pyroxene(?) 0.5-3 =; 
30-50% white plagioclase in laths up to 1. 5 = }_ong; 5% pale yellow­
ish brown (lOYR 5/2) pyroxene(?), 0.3-1 =; up to 5% gray phase with 
a slight brown tinge and vitreous luster; 2-3% equant, black opaques, 
0.05-0.1 =. 

3. 	 Fine-grained, granular ( 90% plagioclase with pyroxene(?), black 
opaques. A hornfels ('? ). One clast has an internal glass vt'.in. 

4. 	 Mostly plagioclase with scattered opaques, and yellow-green material 
(olivine?) which looks like a band. It seems to be parallel to a 
general fabric (foliation), as is the long direction or clast. 

5. 	 Very fine grained, probably olivine. Shades to blue green on one 
side, which could be pyroxene or just an edge effect. In some there 
is a red rim around the core. 

6. 	 Fine-grained, all cinnamon brown, cut by glass, may be a pyroxenite. 
7. 	 Partly covered by black glass, granular; spinel (?), or garnet (?). 
8. 	 Contains abxndant dark glass as veinlets and as integral part of 

groundmass. The matrix grades in size from minute fragmental part ­
icles up to clast sizes. 

THIN SECTION DESCRIPTION BY: Silver & Brett 	 DATE: 9/18/71 

SECTION: 15459,4 
SUMMARY: Partially shocked-melted breccia with extremely diverse clast 

types (most of which are not present in this thin section). In part 
a soil breccia. Igneous clast types and low opaque content indicate 
a non-Mare origin. 

LITHIC CLASTS, 15% of rock 

% OF 	 SIZE 
TYPE CLASTS SHAPE--­ (=) COMMENTS 

Basalt 1 

Basalt 2 

Ign 1 

60 

25 

15 

ang to 
irreg 

ang to 
irreg 

ang to 
irreg 

up to 
0.3 

up to 
0.3 

up to 
0.3 

~bst lithic clasts show partial 
to profound shattering and 
shock effects. 

A few remnants of original ba­
saltic texture exist. Recrys­
talization varies from slight 
to extreme. 

Basalt type 1 consists of fine­
grained granulated leucobasalts. 

Basalt type 2 consists of coarse 
pigeonite-augite basalts. 

Igneous type 1 consists of shocked 
and recrystallized feldspar-rich 
rock with opx and cpx. 
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15459 (Continued) 

GLASS CLASTS, 60% of rock 

COLOR 

Colorless 

Golden 
yellow 

Brown 

Pale green 

red-brown 

PHASE 

Plag 

Cpx 

Opx 

Oliv 

11m 

PHASE 

Glass 

Frags 

11m 

Ulvo 

Fe-Ni 

Troil 

Unident 

%OF 
CLASTS 

50 

10-15 

10-15 

5-10 


5 


%OF 
CLASTS 

55 

45 

Trace 

Trace 

<0.1 

%OF 
MATRIX 

50 

50 

SHAPE 

sph 

sph 

SIZE 
LPIIIl) 

irreg up to 
10 

sph 

sph 

MINERAL CLASTS, 15% of rock 

COMMENTS 

Colorless glass and golden yellow 
glass consists of spherei'; and 
fragmentn of spheres. 

SIZE 
SHAPE (rum) 

ang up to 
0.3 

ang to up to 
resorbed 0.3 

ang to up to 
resorbed 0.3 

ang to up to 
resorbed 0.3 

ang 

MATRIX, 10% 

SIZE 
SHAPE (=) 

anhedral (0.05 

subang <0.05 
to subrd 

subang (0.03 
to subrd 

subang (0.03 
to subrd 

subang <0.03 
to subrd 

subang <0.05 
to subrd 

COMHENTS 

Sharpness of clast boundaries with 
matrix varies. Partial reaction 
with matrix occurn in some parts. 

of rock 

COMMENTS 

Matrix defined as (0.05 =. 
Fe-Ni occurs an discrete grains 

and blebs in troil. 
Unident. phase is light gray in 

reflected light, an isotropic, 
translucent, colorless, high 
relief, high biref. 
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15L,59 (Continued) 

GENERAL COMMENTS: Total opaque content is <1%, mostly as discrete grains. 
Distinction between clasts and matrix is commonly very difficult be­
cause old fragmental gla"" and devitrified glass has been mobilized, 
vi trified and/or rlevi trified in several "tages. Part of gla""y matrix 
repre"ents fused gla"" or cry"talline fragments. The largest cla"t, a 
devi t. brown glas:3 cla"t filling half the thin section, has been re­
mobilized along one side and appear" to be injecting a mineral cla"t 
breccia zone which ha" glass (a new stage?) developing in its matrix 
and has lost the distinct glassy cla"ts visible elsel,lhere. 

Glass veinlets, some vesiculated, may be both indigenous and exogenous 
to the thin section. Some appear to be developing from old clastic 
glass in diffuse regions; elsewhere similar glass veins sharply cross­
cut all types of Glasts. 

Even Ii tffic clast<l show evidence of fusion in some parts of the section 
l,Ihile elsewhere spheres, dumbbell<l, and fragments of glass show no de­
formation or mobilization at al1. 

A multiple shock event hi"tory for clast" and the "ubsequent aggregate 
l,Ihich is responsible for the complexity of textural relations is "uggest­
ed. No simple single stage alternative comes to mind. 

_1111•• a•• 

Sample l5~59 - Bl S-71-44l81 

Photomicrograph Sample 15459,4 
(width of field ~4 mm) 
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15465 


ROCK TYPE: Breccia, glass.-coated WEIGHT: 374.8 g 
COLOR: Breccia: medium light gra:r (N6, N7) DENSITY: 

Glass: dark greenish gray (5GY 4/1) DIMENSIONS: 11.5 x 8.5 x 5.5 cm 
SHAPE: Blocky, angular 
COHERENCE Intergranu1ar: Tough 1,ith many delicate protrusions. 

Fracturing: 	 Penetrative and nonpenetrative fractures both 
partly healed by glass. Glass penetrates fract­
ures a'3 small as <0.1 rum. 

BINOCULAR DESCRIPTION BY: Wilshire 6< Head DATE: 8/25/'71 

FABRIC: Breccia glass 
VARIABILITY: Glass to breccia 
SURFACE: Rough, hackly 
ZAP 	 PITS: 70 x 25 rum block of breccia has many zaps on one side, surround­

ing 	glass has no zaps. 
CAVITIES: 30-40% vesieles up to 7 rum; appear to be two generations one )2 rum; 

one t-~- rum. Strong blue grading to red brown irridescence. Glass drained 
back into vesicles after vesiculation. 

SPECIAL FEATURES: Some fractures have glass E:tretched to very thin hairs be­
tween walls; very ~lpectacular; drainback features may allow top and 
bottom to be established. An unusual example in which zaps can be shown 
to pre-date the glass penetrating the brec:cia. The rock is dominantly a 
coherent breccia with a wide variety of basalt clasts, fragments of anor­
thosite, abundant mineral and lithic debris in the 0.1-1 rum size range, 
and glass debris. The breccia has broken and penetrated by a highly vesi­
cular glass. A 2.5 x 2.5 rum fragment of green material like 15425 is in 
the breccia (see photo N). 

%OF SIZE (rum) 
COMPONENT COLOR ROCK SHAPE Dom. RangE!, NOTE 

Green fragments green subangular 2.5x2 1 

Glass dark greenish 
gra;/ 

Anorthosite subrounded 1-50 2 

Basalt 1-50 3 

Lithic clasts 0.1-1 4 

Glass clasts green spheres 5 

Matrix <0.1 6 

NOTES: 

1. 	 5% of dark glass beads and fragments; about 60% of green (vaX'ious 
shades) material mostly 6,ngular pieces, some almost certainly spheres; 
rest is finely divided me,teria1 with pale green tint. 
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15465 (Continued) 

NOTES: 

2. 	 Plagioclase rich roek and plagioclase grains up to 4 mrn; appear to 
be eut across and surrounded by fine-grained chalky plagioclase; 
in places chalky dominates and encloses islands of translucent 
light gray. 3-4% light greenish brown mineral may be two eolors, 
light gray and light brown. Clasts look like cataclastie gabbro 
with original texture still intact. Large light Glast on N should 
be preserved because it resembles anorthosite but has considerably 
more mafic silicates than 15415. 

3. 	 To 1 mrn average grain size, plumose texture, 50-60% cinnamon brown 
pyroxene, 35% plagioclase, 0-15% olivine(?) 2 mrn long; opaque 
minerals, 2% ilmenite(?). 

4. 	 All li thic types mentioned above. In addition quite a bit of pyrox.. 
ene and plagioclase debris .• opaque minerals, some glass beads, some 
dark glass fragments. Goe:l down in seriate fashion to a salt and 
pepper like matrix. 

5. 	 In local area, fair number of broken pieces and spheres. 
6. 	 Rectangular areas of very deep brown to brownish gray finely crystal­

line to vitreous material~ resemble bigger clasts whieh had pigeonite 
prisms (without pigeonite) .. Local1y abundant smal1 sugary textured 
aggregates light brown and light green (0.5··1 mrn) probably pyroxene 
and olivine. Occasional reliets. Quite a few stringers of glass, 
go through clasts, sometimes eoncentrated on edge of clasts. Small 
blood red mineral grain. 

15465,1 

ROCK TYPE: Glass, breccia WEIGHT: 1.2 g 
COLOR: Dark gray D8:NSITY: 
SHAPE: Irregular DIMENSIONS: 1.5 x 1.5 x 1 cm 
COHERENCE Intergranular: Tough 

Fracturing: None 

BINOCULAR DESCRIPTION BY: Ridley DATE: 8/31/71 
FABRIC: Glass 
VARIABILITY: Inhomogeneous, (homogeneous dark gray glass, light gray-

white breccia fragments). 
SURFACE: All surfaces irregular, hackly. No soil cover except on W face. 
ZAP PITS: None 
CAVITIES: Abundant cavities on all glass faces. Average 0.2 mrn, ovoid 

irregular empty. 
SPECIAL FEATURES: 

% OF 	 SIZE(mrn)
COMPONENT 	 COLOR ROCK SHAPE Dom. Ra~ NOTE 
Glass 	 dark g:ray 85-90 


dull luster 


Anorthosite 	 white (5 lOxlO ,-') 

Breccia 	 light gray 10 i:rregular J 

207 


I 



15465,'1 (Continued) 

NOTES: 

1. 	 Weaky fluidal texture, aburrdant microvesicles (may be zap pit:,.). 
2. 	 Coarse grained, euhedral feldspar laths (white, gray) one or t.wo 

dark opaque specks. 
3. 	 Almost all of W, this piece is light gray, =ttled, fine-grained 

matrix surrounding; one large coarse basalt clast (45% dark brown 
pyroxene, 45% feldspar laths, <10% yellow-green olivine); one 
leucocratic basalt (50% honey brown pyroxene, 50% feldspar); one 
deep reddish brown sphere (0.1 mm diameter), single fragmentc. of 
white plagioclase, brown pyroxene. 

Sample 1546'5 - 31 S-71-44190 
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15466 


ROCK TYPE: Dark 	glass with clasts WEIGHT: 119.2 g 
COLOR: Olive gray (5Y 4/1) 	 DENSITY: 
SHAPE: Angular DIMENSIONS: 8 x 2 x 4 cm 
COHERENCE Intergranular: Tough 

Fracturing: No penetrative 

BINOCULAR DESCRIPTION BY: Morrison 	 DATE: 8/26/71 

FABRIC: 
VARIABILITY: Rock is hetrogeneous. Color is of glass fraction. 
SURFACE: Metal on N, and on or in S. All surfaces smooth to hackly. S 

surface has much more debris stuck onto it, particularly on one end. 
The glass must have been soft when debris stuck onto it. 

ZAP 	 PITS: None on N; few on S (one area). 
CAVITIES: Glass 	has 20% vesicles. 
SPECIAL FEATURES: Some sheared clasts must have been disrupted before 

glass engulfment. Metal oecurs in swirls and patches, several bluish 
almost irridescent patches mayor could be metal penetrations in this 
glass. 

% OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Glass matrix 	 olivine green 90 1 

Breccia 	 medium to 10 angular 2 2-20 2 
light gray 

Anorthosite 	 white (1 3 

Basalt 	 brown (1 4 

NOTES: 

1. 	 Vesicular and contains met.al. 
2. 	 Breccias form 95% of the clasts. There are two types, the predominant 

type has basalt clasts and t.he other has none. A typical breccia clast 
contains a basalt composed of pigeonite 10-20%, brown pyroxene 40-50%, 
olivine 5%, and plagioclase 20%. The breccia contains angular green 
and gray glasses and sugary brown and green clasts all in a feldspar­
rich matrix. The breccia clasts without basalts contain angular 
anorthosite fragments with or without pale green pyroxene(?), angular 
glasses from brown to gray, and green spherules with some gray to black 
glass. The matrix grain size seems larger than in the breccias with 
basalt clasts. 

3. 	 Milky, crushed, polycrystalline aggregates. 
4. 	 Light brown pyroxene 20%, 10-20% olivine or pigeonite, ~.o-50% plagio­

clase, 2% opaques. 
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15466 (Continued) 

Sample 15466 - Nl S-71-·44l82 
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15467 


ROCK TYPE: Microbreccia 	 WEIGHT: 1.1 g 
COLOR: 	 Medium gray (N5); glass grayish DENSITY: 

black (N2), slightly brownish DIMENSIONS: 2 pieces 
in transparent thin walls. L 7 x 0.9 x 1 cm 

SHAPE: Blocky, angular 0.5 x 0.5 x 0.5 cm 
COHERENCE Intergranular: Coherent 

Fracturing: One parallel E open, several parallel to T 
partly glass filled. 

BINOCULAR DESCRIPTION: BY: Bass 	 DATE: 8/30/71 

FABRIC: Isotropic 
VARIABILITY: None 
SURFACE: Irregular to hackly (broken vesicles); Sand B relatively smooth; 

T and N partly soil covered .. 
ZAP PITS: None 
CAVITIES: Open joints, some largely filled with vesicular glass, vesicles 

less than 0.1 to 1 mm, spherical. 
SPECIAL FEATURES: Glass filling fractures encloses one white clast. 

COMPONENT COLOR 

(In order of abundance) 

Lithic dark gray 

Feldspar whi te 

Mafic silicate brown 

Mafic silicate 	 medium green 
to greenish 
tan 

Glass 	 dark 

Glass 	 green 

Mafic 	 red 

Matrix 	 white and 
medium gray, 
mottled 

Glass 	 gray-black 

%OF SIZE(mm) 
ROCK SHAPE Dom. Hange NOTE 

blocky, (0.5 0.1-1 1 
equant 

equant 0.1-1 2 

equant, D.l-l 3 
angular 

20 
equant to 
slabby, 

D.5-1 D.l-1.5 4 

angular 

spherical (D.5 0.1-0.5 5 

spherules, (0.5 0.1-D.5 6 
broken 
spheres 

equant, 0.5 D.I-D.S 7 
angular 

50 (0.1 8 

30 fills 
fractures 
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15467 (C ontinued) 

NOTES: 

1. 	 Devi trified glass? Mafic ,lilicates? 
2. 	 Shocked plagioclase; only rarely observed mixed with pyroxene be­

cause of small cla,:t si zef;. 
3. 	 Pyroxene, only rarely 0 bSE;rved mixed with plagioclase because of 

small clast sizes. 
4. 	 Pyroxene; abundant among the few relatively large clasts (1 mm and 

larger) • 
5. 	 Moderately common. 
6. 	 Uncommon. 
7. 	 Trace, probably sp:i.nel. 
S. 	 Wh:i.te is mainly shocked pJag:i.oclase. 

S-'71-44910 
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15468 


ROCK TYPE: Glass and breccia WEIGHT: 1.3g 
COLOR: Dark gray (N3) DENSITY: 
SHAPE: Irregular DIMENSIONS: 1 x 2 x 3 cm 
COHERENCE Intergranular: Tough 

Fracturing: None 

BINOCULAR DESCRIPTION BY: Ridley DATE: 3/31/71 


FABRIC: Glassy 

VARIABILITY: Homogeneous dark glass, and lighter breccia inclusions. 

SURFACE: All faces irregular, hackly. 

ZAP PITS: None 

CAVITIES: Abundant vesieles on all glass ,mrfaces, maximum si ze 1.5 rum, 


average 0.5 rum. 
SPECIAL FEATURES: Clast:3 in breccia are exclusively small whitish frag­

ments, but are not very abundant. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Glass dark gray 70 1 

Breccia light gray 30 0.3 0.1-0.8 2 

NOTES: 

1. Weakly fluidal. 
2. Angular fragment" embedded in glasE\ with sharp contacts. 

Sample 15468 -- Nl 
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15475 


ROCK TYPE: Basalt WEIGHT: 298.2 g 
COLOR: Light brown (5YR 6/4) DENSITY: 
SHAPE: Blocky, subangular corners DIMENSIONS: 6 x 6 x 5 cm 
COHERENCE Intergranular: Tough (largest piece of 3) 

Fracturing: One penetrative fracture, two pieces have broken 
off the largest one. 

BINOCULAR DESCRIPTION BY: Morrison DATE: 8/26/71 
FABRIC: Inequigranular 
VARIABILITY: Mafic-felsic concentration varies from 60-40 to nearly 50-50. 
SURFACE: All surfaces are hackly to irregular. Certain areas of rock have 

coating of light gray soil distinctly lighter than brown 1tregoli th1t 
soil. 

ZAP 	 PITS: Few on T, S, W; none on E (fresh surface), SE (dull), B (dull). 
CAVITIES: 2% vugs, irregular shape and formed around crystals. 
SPECIAL FEATURES: The white euhedral vug mineral (on N) can be removed 

easily for study. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Mafic silicate green to 55 	 prismatic 5 2-15 1 
reddish 	 euhedral to 
brown 	 subhedral 

Mafic silicate pale yellow 1 	 subhedral -1 2 
to anhedral 

Plagioclase 	 white to 35-45 laths and 2 2-8 3 
translucent plates 

Opaques black 1 	 equant sub- (1 4 
hedral to 
anhedral 

Vug mineral white Trace 	 equant 0.1-1 5 
enhedral 

NOTES: 

1. 	 Pigeoni te cores, moderatEI yellow green (lOY '7/4), are surrounded by 
thick augite(?) rims, reddish brown (lOR 3/4 to lOR 4/6), which form 
40-60% of radius of crystals. The boundary between core and rim is 
sharp but irregular. In one grain the yellow green core appnars to 
be cored itself by colorless translucent mineral. Fine-grained brown 
pyroxene(?) may also be present. 

2. 	 Olivine(?) interstitial grains, does not have the green cast of pigeon­
ite. 

3. 	 Occurs both as laths and plates, which grow across vugs, and as milky· 
granulated interstitial masses. 

4. 	 Rare plates in vugs and as rare black inclusions in other phases. 
5. 	 On N face. 
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15/+75 (Continued) 

THIN SECTION DESCRIPTION BY: Silver & Brett 	 DATE: 9/18/71 

SECTION: 15475,11 
SUMMARY: Coarse-grained clinopyroxene basE,l t (porphyry':'). Probably a 

cumul.ate rock, which could add IIlUch to the interpretation of the Dune 
area flows. 

SIZE 

PHASE PERCENT SHAPE 
 iE2m-.l 
Cpx 75 	 subhedral 8xl-2 

Plag 20 	 euhedral to 

subhedral 


11m 4 	 subhedral 0.2-0.5 
illvo <1 	 anhedral <0.4 
Trid 0.5 	 euhedral 1--0.2 


prisms 


Crist Trace 	 broken 0.1 

Brn glass Trace 	 interstitial <0.2 

to plag 


Fe-Ni (0.1 	 blebs <0.05 

Troil <0.1 	 anhedral <0.15 

COMMENTS: 
Inequigranular with apparent preferred orientation of larger cpx prisms 

in a girdle. Some orientation of zoned plag plates perpendicular to 
cpx prisms, as well as parallel (but not random). _ 

Cpx is zoned from pale yellow pigeonite cores (2V_0_200 +) to brown sub­
calcic augite rims (2V-20_35°+). Cores make up about 50% of prisms. 
Opaque inclusions are common in brown rims. 

Plagioclase is strongly zoned with euhedral zonation. Minute inclusions 
are concentrated toward many centers and a small pyroxene crystal 
appears to be a-·axial in many crystals of plag. 

Fe-Ni largely as blebs in cpx. 
Cpx appears to be a cumulate product, probably as pigeonite, with an augite 

adcumulus overgrowth. 
Opaque content is slightly low for Mare basalt. 
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15475,1 


ROCK TYPE: Microgabbro WEIGHT: 85.2 g 
COLOR: Near medium dark gray DENSITY: 

slight olive tinge DIMENSIONS: 3.5 x 6 x 2 em 
SHAPE: Blocky, angular 
COHERENCE Intergranular: Tough 

Fracturing: N prominent, nonpenetrative fracture; B, ::>, E 
may bE: fracture controlled faces. 

BINOCULAR DESCRIPTION BY: Flass & Ridley DATE: 8/28/71 

FABRIC: Diabasic, microporphyrit:Lc 
VARIABILITY: Homogeneous 
SURFACE: S hackly, minor soil cover; T 60% soil cover (espec:Lally E end) 

N 30% soil cover, B no soil cover except E end, E heavy soil cover, 
W minor soil cover. 

ZAP PITS: Fe\J on S (glasoi coatec:), T; none on N, E, W, B. 
CAVITIES: 5% vugs 
SPECIAL FEATURES: Phenocrysts (pyroxene) from less than 5% of the rock. 

%OF SIZE(mm) 
COMPONENT COLOn ROCK SRhl'E Dom. Range NOTE 

Plagioclase 	 colorless, 45 lath to 1.5 1.5-6 long 1 
gray,. \Jhite tabular 0.3-0,8 \Jide 

Mafic siLcate 	 medium to 35-40 anhedral to 1.5 0.2-15 2 
dark bro\Jn 61ihedral 

Mafic silicate 	 light to 15-20 anhedral 1.5 1 3 
medium-dark 
bro\Jn green 

Opaque 	 metallic dark 2-3 anhedral 0.6 0.5-1 
gray 

NOTES: 

1. 	 White, shocked on T. 
2. 	 Smaller sizes occur as rims to zoned grains. Probably pyroxene. 

On N the phenocry-'its are lx15 mm. 
3. 	 Rarely light yellow green" mo st variants have bro\Jn rims. Probably 

pyroxene, but a fe\J of the yello\Jish green grains \Jithout brown rims 
may be olivine. On fresh surfaces the green color is distinetly 
yello\Jish. 
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15475,2 


ROCK TYPE: Basalt 	 WEIGHT: 23.4 g 
COLOR: 	 Bro1,mish dark gray surfacet, not DENSITY: 

fresh DIMENSIONS: 4.5 x 2.L, x 2.5 cm 
SHAPE: Blocky, subangular 
COHERENCE Intergranular: Tough 

Fracturing: Nonpenetrative (one deeper penetrative fracture 
along length of sample). 

BINOCULAR DESCRIPTION 	 DATE: 8/30/71 

FABRIC: Microporphyritic 

VARIABILITY: Dust coating varies only, appears homogeneous rock. 

SURFACE: T dust coated, irregular, other surfaces irregular with numerous 

vugs. 
ZAP PITS: Few on T(?); none on others. 
CAVITIES: 20% vugs, with pyroxene and feldsoar crystals. 
SPECIAL FEATURES: Plagioclase phenocrysts "coating" attached often to 

pyroxene phenocrysts. 

%OF SIZE(=) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Mafic silicate 	 brown to 35-40 prismat:~c, 2.5 0.3-7 1 
light euhedral long long 
yellowish 0.2 0.1-0.5 

wide wide 

Plagioclase 	 white 10 laths 2 long :2 
lustrous plates 

Opaque 	 metal1ic 5 euhedral, 0.5 0.1-0.6 
black equant 
lustrous 

Glass 	 dark brown- (1 

blackish 


Plagioclase white, sugaYlJ anhedral 0.4 0.1--0.6 3 
45Mafic silicate 	 brown anhedral 0.4 0.1-0.6 3 

NOTES: 

1. Pyroxene, a few brol:en cryEltals show zonality in coloring. 
2. Phenocrysts 
3. Groundmass pyroxene and plagioclase 
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ISl.75 (Continued) 

Sample 15475 - Bl E;-71-44~'31 Sample 15475,1 - Tl 8-71···44248 

Sample 15475,2 - Nl Photomicrograph Sample 1547~11 
(width of field ~4 mm) 

218 



15476 


ROCK TYPE: Basalt 	 WEIGHT: 266.3 g 
COLOR: 	 Light brown (5YR 6/!+), green DENSITY: 

gray (5GY 6/1) DIMENSIONS: 8.5 x 7 x 3 cm 
SHAPE: 	 Slabby 
COHERENCE Intergranular: Coherent 

Fracturing: Few, one major fracture parallels N. 

BINOCULAR DESCRIPTION BY: Warner 	 DATE: 8/27/71 

FABRIC: Porphyritic spherQLitic 
VARIABILITY: Foliated and porphyritic 
SURFACE: Granulated 
ZAP PITS: Few on 	all faces 
CAVITIES: 3-2% vugs, matrix phase,; project into cavity. 
SPECIAL FEATURES: The orientation of lath-:3haped plagioclase produces a 

crude foliation parallel to E & \<I planes. A lineation is produced in 
this plane by the orientation of' elongate pyroxene parallel to the T 
& B planes. Similar to 14086 in structure and gross appearance. 

% OF SIZE(=) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Plagioclase 	 colorless lath 0.2xl -3 1,2 
to white 

Opaque 	 black equant 0.1-0.05 2 

Mafic silicate 	 green brown eolumna.r 2x15 3 

Mafic silicate 	 honey bro"Wn 1a.th O.2x2 2,4 

NOTES: 

1. 	 Lath-shaped, generally oriented "With a girdle of lath poles N, E, S, 
\<I, slightly sheaf-like pattern. 

2. 	 Matrix 
3. 	 Phenocrysts, zoned pigeoni te to augitE'. 
4. 	 Augite, columnar c~Tsta1s parallel to B. 

Sample 15476 - Sl S-71-44166 
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15485 

ROCK TYPE: Basalt WEIGHT: 104.9 is 
COLOR: Medium gray (N5) DENSITY: 
SHAPE: Angular 	 DIMENSIONS: 7 x 3 x 3.5 cm 
COHERENCE Intergranular: Tough 

Fracturing: None (single fracture on B created during 
collection of sample by hammer) 

BINOCULAR DESCRIPTION BY: Lofgren 	 DATE: 8/27/'il 

FABRIC: Isotropic 
VARIABILITY: Surfaces vary from fresh to weathered; diktytaxitic to sub­

ophitic one side of rock to the other. 
SURFACE: N fresh broken surface; S is half exterior surface, half interior 

fracture surface with yellowish material on the surface; B is exterior 
surface. 

ZAP PITS: Few on B; none on others. 
CAVITIES: 20-60% rounded to anguJ.ar; rounded are often glass lined; angular 

are formed by large crystals. 
SPECIAL FEATURES: Ye110wish whitE powder (SUblimate) seeped in along fracture 

between chip 15485,1 and main :cock fragment for about 5 mm as seen in S 
face photo. 

% OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

PlagioclaBe 	 yeUoVJish 40-50 lath, 0,5-10 1 
gray tabular 

Mafic silicate dark black 45-50 	 prismatic 1-3 2 
to equant 

Mafic silicate 	 rose 1-2 equant (1 3 

Mafic silicate 	 pale yellow- <1 equant <1 4 
ish green 

Mafic silicate 	 cinnamon bro.m 2-3 equant <1 5 

Fracture greenish pO\.Jdery 

filling yellOYI 

material 


NOTES: 

1. Forms some spheruli te clml ters. 
2. Pyroxene - pigeonite, striations parallel to prismatic axis. 
3. Spinel(?) evenly distributed through rock. 
4. Olivine. 
5. Pyroxene. 
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15485 (Continued) 

THIN SECTION DESCRIPTION BY: Reid & Brett DATE: 9/17/71 

SECTION: 15485,3 
SUMMARY: Porphyritic clinopyroxene basalt vitrophyre (similar to 15499 

and 15597). 
SIZE 

PHASE PERCENT SHAPE (mml 

(Phenocrysts) 

Cpx skeletal up to 4 


prisms 


(Grounclmass) 

Pyx laths 0.03xO.003
33Plag laths 0.03xO.003 

llm 0.1 laths O. OlxO. 001 

Fe-Ni 0.1 spherule,; 0.1 

Cr Spin 0.1 :oubhedral 0.1 

Ulvo 0.1 subhedral 

Troil 0.1 anhedral 0.02 


COMMENTS: 
Porphyri tic 1Nith extremely fine-grained devi trified grounclmass of 

plumose intergro1Nths of pyx and plag. 
Cpx phenocrysts are elongate, euhedral, skeletal prisms zoned from 

hollo1N cores (no1N filled 1Ni th groundmass) through pigeoni te to 
augite rims. Although pigeonite and augite Sh01N discontinuous 
boundary, each is continuously zoned 1Nithin itself. Phenocrysts 
have common orientation. 

Ilmenite needles commonly oriented in same direction as cpx phenocrysts. 
Fe-Ni occurs as discrete grains in matrix, as blebs in troilite and 

cpx phenocrysts. 

Cr spin occurs as discrete grains. 

Ulvo commonly rims Cr spinel. 

Opaque mineralogy and textures are reminiscent of 12008. 

5-10% of section is smooth walled cavities. 
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154(:5 (Continued) 

Sample 15485- Tl S-71-44236 

Photomicl'ograph Sample 15485,3 
(width of field ~4 rum) 
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15486 


ROCK TYPE: Basalt with gray coatings WEIGHT: 46.8 g 
COLOR: 	 Olive black (5Y 2/L), grayish black DENSITY: 

(N2), color of coating: fresh­ DIMENSIONS: 5.6 x 3 x 2.5 cm 
medium dark gray (N4) 

SHAPE: Blocky, angular 
COHERENCE Intergranular: Tough 

Fracturing: Few penetrative and few nonpenetrative. 

BINOCULAR DESCRIPTION BY: Silver & Jakes 	 DATE: 8/28/71 

FABRIC: Porphyritic, inequigranular 
VARIABILITY: Differences in coating on several surfaces and in the densi­

ties of vugs. 
SURFACE: T is a break along veins of pre-existing vugs with coalescing 

walls. B is smoother with a darker coating. N has glassy vugs, a 
light olive gray coating, and faint straitions with preferred orienta­
tion. 

ZAP PITS: Few to many on B; few on T; none on N, W. 
CAVITIES: 5% vugs. T has one 1 cm vug with crystals 5-7 rom. B locally 

has a high density of vugs with 1-10 rom pyroxene prisms. These prisms 
have a few greenish spots. 

SPECIAL FEATURES: Coating of light olive gray on N is clearly related to 
a fracture, which can be followed into the rock. Metallic surface 
grains on T are probably part of the alteration or coating. Alteration 
or coatings are on the surfaces of pyroxene prisms. On old penetrative 
fractures the mineralogy is obscured by coating. 

% OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Mafic silicate pale brown 50 prismatic 	 5-7 x 1 
0.2-1 

Matrix 	 45 plumose 2 

Plagioclase 	 light gray anhedral (0.2 

Mafic silicate 	 pale yello1N"- Trace 3 
green 

Opaque 	 black Trace (0.1 

Metal 	 silvery ,4­

Coating 	 light olive 1 fracture (0.1 :5 
gray coat:Lng 

NOTES: 

1. 	 Pyroxene, pale brown wi th thin dark rims and some wi th darker cores, 
randomly oriented with interlocking grain:3. 

2. 	 Pyroxene(?) intergrowths, pyroxene to feldspar porl'ortion is 3:2. 
3. May 	 be olivine. 
4. 	 Mostly in coated areas. 
5. 	 Compare with 15485, 1548'7. 
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154(\6 (Continued) 
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8-71-44250 
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15495 


ROCK TYPE: Gabbro 	 WEIGHT: 908.9 g 
COLOR: Brownish gray near (5YR 4/1) DENSITY: 
SHAPE: Blocky, subangular 	 DIMENSIONS: 12 x 10 x 6.5 cm 
COHERENCE Intergranular: Tough 

Fracturing: Few nonpenetrative (S); second set, three members, 
one of them exposed on B. 

BINOCULAR DESCRIPTION BY: Reid & BaSi3 	 DATE: 8/26/71 

FABRIC: Porphyritic; parallel to subradial feldspar-pyroxene intergrowthe. 
in groundmass, wi tb preferential orientation E-W on S. 

VARIABILITY: Moderate 	variability in abundance of \Tugs. 
SURFACE: Granulated. 
ZAP PITS: None on N, W; few on S, T, E, and B. Shattered feldspar suggests 

S may be saturated with zap pits from which glassy central areas were 
lost. 

CAVITIES: 5-10% vugs with abundant pyroxene and minor plagioclase and 
ilmenite crystals. 

SPECIAL FEATURES: Euhedral pyroxene prisms up to 15 x 2 mm (dark brownish 
green exterior, green cores) exposed in vugs, otherwise similar to pheno­
crysts. The rock is gabbro by grain ,siz.e and porphyritic varioli tic 
basalt by texture (compare 12021). 

% OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Mafic silicate 	 yellow-green 20 prismatic lOx3 up to I 
cores, thick 25x3 
dark brownish 
green rims 

Mafic silicate brown 40 	 elongate 3x<1 2-5x(1 2 
lamellar 

Plagioclase 	 white to 40 elongate 3x<1 2-5x(1 3 
colorless lamellar 

Opaque 	 metallic <5 equant, <1 
black 	 hexagonal 

plates in 
vugs 

Glass? 	 brown Trace round <1 4 

NOTES: 

1. 	 Pyroxene phenocrysts, more abundant on S than on N, hollow cores in 
some, discontinuous color zoning, green cores are possibly pigeonite. 

2. 	 Pyroxene, intergrown with feldspar. 
3. 	 White, opaque where shocked. Intergrown with pyroxene. No definite 

phenocrysts. 
4. Round vitreous surfaces exposed in a 	few ~lgS on N. 
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15i~95 (Continued) 

Sample 15495 - Nl S-71-44206 
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ROCK TYPE: Breccia, recrystallized WEIGHT: 2339.S g 
COLOR: Dark gray (N5) with brown tint DEIJSITY: 
SHAPE: Angular, with only 4 faces: DU1ENSIONS: 18 x 14 x 12 cm 

T (grooved and smooth), B (planar), Nand S (convex). 
COHERENCE Intergranular: Coherent 

Fracturing: Few, nonpenetrative 

BINOCULAR DESCRIPTION BY: Warner DATE: 8/25/71 

FABRIC: Breccia 
VARIABILITY: Matrix is glassy in some areas aCld finely granular in 

others. 
SURFACE: Hackly, glass coats; 15% of T, 20% of S, 10% of N, 30% of B. 

The glass coatings are black, ve"icular, and vary in thickness from 
a film up to 5 mm. Mo"t surfacell are very dusty" 

ZAP PITS: Few on B; none on S, T, N. 
CAVITIES: None in the breccia. The glas" coatings are vesicular. 
SPECIAL FEATURES: The rock shows evidence of "ome mEll ting and a high 

degree of recrystalli zat:ion. Four type" of gla,,;; are pre"ent: 
coatings, matrix, veinlets and cla"ts. 

COMPONEJ~T COLOR 
% OF 
HOCK SHAPE 

SIZE(mm) 
Dom. Hange NOTE 

Matrix 84 <0.2 1 

Breccia 2 1-2 2 

Basalt 10 0.5-2 2 

Glass black ve:3i cular 0.2-1 

Plagioclase 3 0.2-1 

Mafic "ilicate 1 0.2-0.5 

NOTES: 

1. More than 70% glas" in part" of the rock. 
2. 	 Lithic clasts show "ome evidence of melting: black glass rims breccia 

and/or basalt clast; black glass veinlets cut clasts; frothy black 
glass forms a major part of the matrix surrounding clasts. 

THIN SECTION DESCRIPTION BY: WH1lhire & Brett 	 DATE: 9/11\/71 

SECTION: 15498,4 
SUMMARY: Glassy fine breccia with clasts derived mainly from coarse pyx­

rich basalt. Primarily of Mare origin from both silicate and opaque 
occurrences. 
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15498 I: Continued) 

TYPE 

Anorth 

Pyrox 

Basalt 

Pyrox 

Clastic 

Aphan 

COLOR 

Yellow 

Brown 

Deep bro'Wn 

Pale green 

PHASE 

Cpx 

Plag 

Oliv 

Opx 

11m 

Dlvo 

Fe-Ni 

%OF 
CLASTS 

1 clast 

1 clast 

%OF 
CLASTS 

%OF 
CLASTS 

<0.1 

<0.1 

<0.1 

LITHIC CGASTS, 

:3IZE 
SHAPE (nm \ 

.. ~~.~ 

irreg :2,5 

1.5 
0,1-1 

GLASS C:~ASTS, 

:3 [ZE 
SHAPE.~j'lIll) 

<1),5 
<0,5 

<1),5 

MINERAL 	 CLASTS, 

SHAPE 

ang 	 Il,l-l 

0,1-1 

up to 7 

0.2 

ang 0,25 

ang D , 1-1. 5 

irreg D,l-0.4 
ragged 

228 

10% of rock 

COMMENTS 

Anorth consists of maskelyn:Lte 

wi th a little relict plag and 

shocked pyx. 


Pyrox contains coarse pig, oliv, 
aug and opaque. 

Basalt clasts are intersertal and 
equigranular. 

Pyroxenite appears to be granulated 
pale bro'Wn pyx. 

Clastic rock clast is finely re­
crystallized. 

Aphanitic rocks clasts are dark 'With 
very fine quench texture. 

COMMENTS 

Glasses are generally clear but some 
of the bro'Wn and pale green frag­
ments contain much mineral debris. 

One 0.3 mm piece of vesicular glass. 
Some of the glass fragments are 

broken spheres. 

COMMENTS 

Cpx includes aug and pig. Cpx is 
the dominant mineral clast species. 

Plag, oliv, and opx are in order of 
decreasing abundance. 

Opx identified ~ having (-) 2V. 



15498 (Continued) 

MATHIX, 

%OF SIZE 
PHASE MATRIX SHAPE _(mm) COMMENTS 

11m 1.5 ang <0.1 The <0.1 mm fraction has a brown 
cast and contains glass.

Ulvo 1 B_ng <0.1 


Fe-Ni (0.1 irreg <0.1 


Troil <0.1 irreg <0.1 

Cr spin <0.1 subhed <0.05 


GENERAL COMMENTS: <1 mm fraction makes up 90% of section. 
Moderate foliation of lineation formed by alignment of elongate 
fragments. 

Opaques indicate that breccia is largely Mare-derived. Some lithic 
clasts have low opaque abundE_nce. 

Sample 15498 --- Sl 8--71-441.96 

Photomicrograph Sample 15498,4 
(width of field ~j4 mm) 
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L5499 


ROCK TYPE: Basalt, vesicular WEIGHT: 2024.0 g 
COLOR: Medium dark gray (N4) DENSITY: 
SHAPE: Blocky, angular, subangula,~ DIMENSIONS: 17 x 15 x 8 em 
COHERENCE Intergranular: Tough 

?racturing: Few irregular, nonpenetrative. 

BINOCULAR DESCRIPTION BY: R.dley & Jakes DATE: 8/28/71 

FABRIC: Microporphyri tic, diktytax:i tic texture. 

VARIABILITY: HomoiSeneous, E haslQore matrix material. 

SURFACE: S irregular, vesicular, homogeneous, granulated; N deep, 


irreeular , penetrative fractu:'~e. 2 
ZAP PITS: Many on S (0.2 mm, 40--:50/cm ); few on W; none on N, E. 
CAVITIES: Vesicles 30% (variable) suorounded, ovoid, empty. 
SPECIAL FEATURES: On a mieroscopic scale some areas of N are exelushrely 

dark brown pyroxene and minor olivine. Another area is fine-graL18d, 
dark gray, homogeneous, with 10% eavities irregularly distributed. 
Microphenocrysts (0.4 mm) of plagioclase(?), greenish pyroxene.l!edium 
brown-gray, equigranular, submicroscopie. Sharpish eontact with :::oarse, 
diktytaxitic basalt. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Mafic silicate yell01,] to 70 euhedral lx4 0.1-10 1 
brown 

Matrix dark brown­ 30 (0.1 2 
ish gray 

NOTES: 

1. 	 Zoned pyroxene with yello'" cores and dark brown rims, some very thin. 
Marked diktytaxi tic texture. 

2. 	 Fine-grained matrix to the patches of pyroxene. 

THIN SECTION DESCRIPTION BY: Reid & Brett 	 DATE: 9/17/71 

SECTION: 15499,4
SUMMARY: Porphyri tic clinopyroxene (and oliv:'_ne ) basalt vi trophyre 

(similar to 15485 and 15597)., 
SIZE 

PHASE PERCENT (mmL 
(Phenocrysts) 

Cpx skeletal lx7 
prisms 

Oliv one grain 	 skeletal lx7 
elongate 

(Groundmass) 
elongate O.OLxO.lCpx }

Plag 
52 laths O.OlxO.l 

Ilm 5 needles 0.05xO.005 
Fe-Ni 0.1 blebs 0.01 
Cr spin 0.1 euhedral 0.1 
Troil 0.1 anhedral 0.005 
Ulvo 0.1 anhedral 0.01 
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15499 (Cont.inued) 

COMMENTS: 
Porphyri t.ic with fine-grained devi trified groundmass of varioli tic 

plumose intergrowths of cpx and plag. Opaques restricted to ground­
mass. 

Cpx phenocrysts are elongate, euhedral, skeletal prisms zoned from 
hollow cores (now filled with grolmdmass) through pigeoni. te to augite 
rims. AI though pigeoni. te and augite show discontinuous boundary, each 
is continuously zoned wi thin itself. Phenocrysts have common ori~'nta­
tion. 

Single olivine crystal is elongate, euhedral, skeletal prism. 
Ilm needles commonly oriented in same direction as cpx phenocryst. 
Cr spin is associated \lith Fe-Ni. 
Troil and ulvo occur as discrete grains. 

Photomicrograph Sample 15499,4 
(width of field ~!+ mm) 
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15505 


ROCK TYPE: Breccia, glass-.coated WEIGHT: 1147.4 g 
COLOR: Glass: dark gray (N3) DENSITY: 

Breccia: medium dark gray (N4) DIMENSIONS: 13.5 x 9 x 5 cm 
SHAPE: Blocky, irregular 
COHERENCE Intergranular: Cannot I~ell. 

Fracturing: 	 Many nonpenetrative, glass-covered fractures 
parall(J. to T, W, and S and one post-glass 
fractul'l'J on S. 

BINOCULAR DESCRIPTION BY: JI'I.(:kson & Reid DATE: 8/28/71 

FABRIC: Breccia 
VARIABILITY: Breccia is visible on only 3% of the rock surface, but :i.t is 

moderately heterogeneous. 
SURFACE: Degree of glass coveriUj:: is: N, 90%; T, 100%; S, 95%; B, 99~;; 

E, 95%. T, Bare dust-·covered" B face may have burial line acrocls it. 
B face has parallel concave grooves slightly curved subparallel to N. 
W face has glass-coated parallel grooves parallel to S. 

ZAP PITS: None 
CAVITIES: 0-20% vesicles in glasi'l over about 50% of surface. 1-5 rnm diamete,~. 

Some VJith raised, unbroken, fragile VJalls. 
SPECIAL FEATURES: Parallel fractu:res, all glass-coated, shalloVJ grooves, 

also glass-coated, on 1-1, parl111el to S. 97% glass-coated, glass is 0-5 mra 
thick and highly vesicular. 

% OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Glass 	 dark gray 

Gabbro 	 gray 1 angular 5x9 1 

Breccia 	 medium gray 1 2 

Anorthosite 	 VJhi te 1 subangular 2.3 3 

Breccia 	 dark medium 1 15x15 4 
gray 

Breccia 	 medium gray 1 10xl0 5 

Breccia 	 medium dark 1 lOx20 6 
gray 

NOTES: 

1. 	 On face N (1 mm) fine-grained VJi th prismatic or tabular feldBpar 
50%, half greenish black, half pale tan pyroxene 50%, planar align­
ment of minerals, (I rnm grain size. 

2. 	 NW corner of face 13 has five fragments )1 mm, all feldspathic" in 
medium gray very fine grained matrix of VJhi te (feldspar) and tan 
fragments. 

3. 	 On W face, surrounded by ;~-3 mm of glass. 
4. 	 On W face, microbreccia, Jld clasts, all (I mm vesicular matrix, 

glassy breccia. 
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15505 (Continued) 

NOTES: 

5. 	 On E face, iVhite feldspathic clasts in medium gray matrix. 
6. 	 N face, five (0.5 mm clasts, (J plagioclase, 2 fine-grained plagio­

clase-rich rocks) in matrix of fine feldspar-rich spots, not vesi­
cular, dense, may be glassy. 

Sample 15505 - Tl 
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15506 


ROCK TYPE: Glass-coated microbre:cia WEIGHT: 22.9 g 
COLOR: 	 Breccia: medium dark gray (N4) DE:NSITY: 

Glass: olive black (5Y 2/1) to DIMENSIONS: 2.9 x 2.6 x 2.6 cm 
olive gray (5Y 4/1) 

SHAPE: 	 Subangular 
COHERENCE Intergranular: Moderately friable oFracturing: 	 Three prominent penetrative sets at 60 to each 

other producing rhombohedral pattern. One set 
subparallel to E face. 

BINOCULAR DESCRIPTION BY: Horz 	 DATE: 8/28/71 

FABRIC: Microbreccia, faint foliation on S face. 
VARIABILITY: Breccia to glass coating. 
SURFACE: N is glassy IVith some dust cover, smooth and hummocky, some 

VlindoVis through glass breccia. T and E have grooves resembling ,;licken-­
sides, about 1 mm l3pacing and have glass over part of surface. Other 
surfaces are breccia and are hackly and shattered. 

ZAP PITS: FeVi on T, N, W; none OIl S, E, B. 
CAVITIES: 1% of breccia. 
SPECIAL 	 FEATURES: One penetrativE' fracture set partially filled Vii tll 

vesicular glass. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. RangE!. NOTE 

Matrix 	 medium dark 90 <0.1 

gray 


Plagioclase Vlhite 10 	 angular 0.5 0.5-2 
some 
elongate 

Lithic clast light gray <1 angular 2 1 

Glass clast bottle green <1 subrounded 0.3 2 

Mineral clast light. broVin <1 angular 0.2 3 

NOTES: 

1. Has 	 gray-broVin pho_se (pyroxene?) in it. 
2. Probably 	glass, only one of these. 
3. Pyroxene(?) 
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15506 (Continued) 

Sample 15506 - Sl 8-'11-44529 
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15507 


ROCK TYPE: Glass ellipsoid, vesieular HEIGHT: 3.9 g 
COLOR: Olivine broVJn to grayish ":)roVJn DENSITY: 

(5YR 3/2) DIMENSIONS: 3 fragment"!, 
SHAPE: 3 fragments combine to form an approximately equal in "iize. 

egg-shaped object 
COHERENCE Intergranular: Tough 

Fracturing: 

BINOCULAR DESCRIPTION BY: MCJJ'rison 	 DATE: 8/30/71 
FABRIC: 

VARIABILITY: Dusty surfaees to g:~assy vitreous surfaee free of dust .. 

SURFACE: Surfaees have patches of adhering dust. 

ZAP PITS: F81, on external surfaG(Js; one on internal surface. 

CAVITIES: 40-50% vesiele~l, up to I mm, both external and internal. 

SPECIAL FEATURES: This object VJeLS broken before collection because II 


vesicle lining on interior surface has a zap pit (visible on photo 
S-71-44521). 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. ~~~ NOTE 

Soil or breccia medium gray 10-15 very 5 1 
elasts irregular 

Metal (?) 	 metallic l(?) minute 2 
gray 

Metal (?) 	 metallic 3 
VJhite 

Glass 	 olive brown 85-90 

to gray 

broVJn 


NOTES: 

1. 	 Three soil clots or brecGia fragments VJere enveloped by the glass. 
2. Glass appears 	to have sVJirls of gray material VJhich may be metal. 
3. 	 Spheroid projecting abov'3 surface of largest vesicle in largest 

fragments, similar object.s occur elsewhere in the rock. 

S-71-44521 
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15508 


ROCK TYPE: Microbreccia, glass-coated WEIGHT: 1.4 g 
COLOR: Medium gray (N5) 	 DENSITY: 
SHAPE: Irregular 	 DIMENSIONS: 3 x 2 x 1 cm 
COHERENCE Intergranular: Coherent 

Fracturing: Few, nonpenetrative. 

BINOCULAR DESCRIPTION BY: Ridley 	 DATE: 8/30/71 

FABRIC: None 
VARIABILITY: None 
SURFACE: Black glass coatings on W (30%), E (10%), and T (5%). 
ZAP PITS: None on N, E, S, W, and T. 
CAVITIES: None in breccia, common vesicle:l in black glass coating, 

maximum size 2 mm, round and ovoid, some are soil filled. 
SPECIAL FEATURES: 

% OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Gabbro 	 5 subrounded 2x2 1 

Mafic silicate 	 dark-·medium 1 irregular 0.1 0.1-0.3 2 
brown 

Plagioclase 	 translucent, 1 irregular 0.1 0.1-0.3 
white, 
turquoise 

Glass spheres 	 black 1 0.1 

Matrix 	 92 

NOTES: 

1. One clast with white feldspar and bro'wn pyroxene. 
2. Pyroxenes. 
3. Equigranular, 	irresolvable. 

Sample 15508 - El S·-71-44813 
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15515 


SAMPLE TYPE: Soil, <1 mrn fraction WEIGHT: 144.7 g 

COLOR: 

LOCATION: Station 9; rim of a. crater south of Scarp Crater. The 


sample is a caked c:lod and looks like a piece of mud. 

DESCRIPTION: Heiken 	 DATg: 10/2/71 

TABLE OF COMPONENTS: Page 

NOTES TO TABLE: 


1. 	 Glass and mineral (feldspm', pyroxene) detritus bound together in 

welded droplets of very d~I1'k brown to black glass. 


2. 	 Colorless, broken, anhedr~Ll to subhedral crystals of augite. Some 

are zoned from pigeonite to augite. The pigeonite has a very pale 

brown color. Also there u"e some unzoned pigeonite. 


3. 	 Fractured and shocked. 
4. 	 Clear and free of detritub or schlieren; some are devitrified .. 
5. 	 Devitrified; sheaves of th:i..n feldspar crystals. 
6. 	 Clinopyroxene> plagiocla.I':1') > opaques. Some grains have feldspar 


with parallel orientationl': .. 

7. 	 Feldspar cloths and opaque minerals in a clear brown glassy matrix. 
8. 	 About 50% small clinopyroxene crystals in a clear brown glass matrix. 
9. 	 Detritus in a finely crystcJ.lline feldspar matrix. 

10. 	 Angular, 5-8% debris in C:::.(3ar brown glass with some schlieren. 
11. 	 Equigranular basalt - clinopyroxene > feldspar> opaques. 
12. 	 Equigranular, 5% pyroxene, 95% feldspar. 
13. 	 Spheres both vesiculated and non-vesiculated contain up to 20% 

detritus. 

238 




15515 

PERCENT OF GRAINS 
0.5- 0.25- 0.125­

COMPONENTS NOTE 1.Dmm 0.5mm 0.25mm 

t:;0!Agglutinate 1 22 33.5 // 

Clinopyroxene 2 20.0 19.5 
Plagioclase 3 2<5 5<0 
Glass spheres, green 4 21/f • ./t:. t-

• ./ 4.5V " 
Glass spheres, colorless 5 3.5 3.0 
Basalt, ophitic 6 10.5 3.5 
Basalt, hyalocrystalline 7 11 6.0 2.5 
Microbreccia, vitric 8 11 5.0 4.0 
Microbreccia, recrystallized 9 5.5 5.0 1.5 
Glass frags, brown 10 5.5 3.0 1.5 
Basalt, equigranular 11 11 2.0 1.0 
Anorthocite 12 1.0 
Glass droplets 13 5.5 2.0 

Grains counted 18 200 200 
Section number 58,63,64 75,62 56,61 



-----

15515 (Continued) 

THIN SECTION DESCRIPTION BY: Reid & Brett DATE: 9/18/71 

SECTION: 15515,51 
SUMMARY: Glassy, fine-grained, non-annealed breccia with predominantly 

cpx-rich basalt cla"ts. At least partly of Mare origin. 

% OF 
TYPE CLASTS 

Basalt 90 

Flag-rich 7 

Oliv 3 

COLOR 

Brown 

% OF 
CLASTS 

40 

Clear 50 

Yellow 10 

PHASE 
% OF 
CLASTS 

Cpx 55 

Flag 30 

Opx 5 

Oliv 5 

Hm <0.1 

Ulvo <0.1 

LITHIC C[,ASTS, 15% of' rock 

3IZE 
SHAPE 1mm) COMMENTS 

ang CAp to 2 Most basalt clasts are inter­
granular cpx-plag rocks •.Ii th ang Dp to 0.8 50% cpx and low opaques. 

ang LIp to 0.6 Plag-rich clasts are commonly 
deformed and contain about 80% 
plag. 

Oliv clasts are po1ycrysta1line 
intergrown oliv grains. 

No breccia clasts. 
Cla,:ts have some opaque assemblage 

a,: matrix (euhedra1 to subhedral). 

GLASS CLt,STS, 15% of rock 

~;gE 

SHAPE ~"mm) COMHENTS 

sph to C:.01- About 90% of the glass occurs as 
irreg C.3 spheres. Remainder as irregular 

fragments.sph to C:.01­ Many of the glass clasts are devit.irreg C.3 SomEl glasses contain flow ,:tructure 
sph to C.01- and metal spherules. 
irreg 0.3 

MINERAL CLASTS, 15% of rock 

~'.rzE 

SHAPE j'mm) COMMENTS 

ang up to 5 

ang up to 5 

ang up to 5 

ang up to 5 

ang C.. 1-0. 2 

ang 0,,1-0.15 
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15515 (Continued) 

MATRIX, 55% of rock 

%OF SIZE 
PHASE CLASTS SHAPE 	 COMMENTS.~~ 
Ilm <1 ang (0.1 Matrix has high content of brown 

glass and many very small mineral 
Ulvo <0.5 ang (0.1 fragments, 
Cr spin <0.1 ang <0.04 No evidence of recrystallization. 

Fe-Ni <0.1 blebs (0.05 


Troil (0.1 blebs (0.06 


GENERAL COMMENTS: No glass structure is visible. 
No obvious sorting of clasts except that almost all clasts are (2 mm. 
No obvious shock effects. 
Opaque abundance of matrix suggests non-Mare origin. Some lithic clasts 
are rich in opaques and are similar to Mare rocks, some are not. 

SAMPLE TYPE: Fines from clods WEIGH~': 144.7 g 

COLOR: 

LOCATION: Station 9;. rim of a crater south of Scarp Crater. The 


sample is a caked clod and look,; like a piece of mUd. 

THIN 	 SECTION PETROGRAPHY BY: Heiken DATE: 10/2/71 

'FABLE OF COMPONENTS: Page 

NOTES TO TABLE: 


1. 	 Glass and mineral (feldspar, pyroxene) detritus bound together in 

welded droplets of very dark brown to black glass. 


2. 	 Colorless, broken, anhedral to subhedral crystals of augite. Some 

are zoned from pigeonite to augite. The pigeonite has a very pale 

brown color. Also there are some unzor.ed pigeonite. 


3. 	 Fractured and shocked. 
4. 	 Clear and free of detritus or schlieren; some are devitrified. 
5. 	 Devitrified; sheaves of thin feldspar crystals. 
6. 	 Clinopyroxene> plagioclase> opaques. Some grains have feldspar 


with parallel orientations. 

7. 	 Feldspar laths and opaque minerals in a elear brown glassy matrix. 
8. 	 About 50% small clinopyroxene crystals in a clear brown glass matrix. 
9. 	 Detritus in a f'inely crystal.line f'eldspar matrix. 

10. 	 Angular, 5-8;-; debris in clear brown glass with some schlieren. 
11. 	 Equigranular basalt - cl:;,nopyroxene > feldspar> opaques. 
12. 	 Equigranular, 5% pyroxene, 95% feldspar 
13. 	 Spheres both ves :ieulated and non·-ves iculaced contain up to 20% 

detri t·c.ls. 
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1 5515 (Continued) 

COMPONENTS 

Agglutinate 
Clinopyroxene 
Plagioclase 
Glass spheres, green 
Glass spheres, colorless 
Basalt, ophitic 
Basalt, hyalocrystalline 
Microbreccia, vitrie 
Microbreccia, reery~3talliz,(~d 

Glass frags, "brown 
Basalt, equigranulacc 
Anorthoci te 
Glass droplets 

Grains counted 
Section number 

NOTE 

1 

2 

3 

4 

5 

6 

7 

8 

9 


10 

11 

12 

13 


PERCENT OF GRAINS 

0.5­
1.orum 

22 


27.5 

11 

11 


5.5 
5.5 


11 


5.5 

18 

58,63,64 


0.25- 0.125­
0.5mm 0.25mm 

33.5 53 

2J.0 19.5 


2.5 5.0 
6.5 4.5 
3.5 3.0 

10.5 3.5 
6.0 2.5 
5.0 4.0 
5.0 1.5 
3.0 1.5 
2.0 1.0 
1.0 
2.0 

200 200 

57,62 56,61 


Photomicrograph Sample 15515 

(width Jf field ~4 rum) 
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15528 


ROCK TYPE: Breccia WEIGHT: 4.7 g 
COLOR: Brownish gray (5YR 4/1) 
SHAPE: Subrounded 
COHERENCE Intergranular: Friable 

Fracturing: Few and penetrati 

DENSITY: 
DIMENSIO

ve. Rock 

NS: 

now 

2 x 2 x 1.5 cm 

in two pieces. 

BINOCULAR DESCRIPTION BY: Warner DATE: 8/30/71 

FABRIC: Breccia 
VARIABILITY: None 
SURFACE: Smooth 
ZAP PITS: None to few. 
CAVITIES: None 
SPECIAL FEATURES: 

COMPONENT COLOR 
%OF 
ROCK SHAPE 

SI ZE (lD..'ll) 
Dom. Range NOTE 

Matrix gray 88 0-0.2 

Plagioclase white 1 0.2-2 

Mafic gray 3 0.2-3 

Opaque black 1 0.4-1 

Lithic black 3 0.2-1 

Glass black 4 0.2-1 

eM 


8-71-43645 
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15529 


ROCK TYPE: Vesicular basalt 	 WEIGHT: 1531.0 g 
COLOR: Light olive gray (51 5/2) 	 DENSITY: 
SHAPE: Rounded, in part subangular DIMENSIONS: 14 x 10 x 10 cm 
COHERENCE Intergranular: Coherent to tough 

Fracturing: 	 A few pErallel fractures, nonpenetrative, al ­
though :::oil and weathering partly obscures (see 
special :"eatures) 

BINOCULAR DESCRIPTION BY: HeF.d 	 DATE: 8/23/71 

FABRIC: Equigranular 
VARIABILITY: Grain size appears to approach aphanitic in places. 
SURFACE: Very irregular due to vm;icles, smoother where soj 1 adheres and 

is weathered. Interve~;icular areas range from smooth to hackly depend­
ing on abundance of vesicles Hnd coincidence of walls. Vesicles are 
glass lined with some crystal:': parallel to linings of vesicles. 

ZAP PITS: None 
CAVITIES: Vesicles are 30% of rock, average 4 mm and reach 7 mm. Some vugs 

are present. 
SPECIAL FEATURES: Vesicles are generally glass-lined and show no apparent 

preferred orientation. Vesicles on bottom and sides of rock are generally 
filled with soil. T appears most soil free. There appears to be a series 
of parallel fractures which cut through vesicles and range from 1··4 em 
apart. These are best shown Oll W face. Vesicles have minute laths 
(pyroxene?). Vug has plagioclase plates protruding into it. GlaHs­
lined cavities and intervesicl0 areas appear to be worn smooth, rather 
than just soil filled. 

%OF SIZE(rnm) 
COMPONENT COLOFl ROCK SHAPE Dom. RangE~ NOTE 

Plagioclase white 25-30 elongate 0.4 0.2-1 1 
platy to 
laths 

Plagioclase gray 20-25 equant to ~ 0.2 O.l-L~ 

tabular 

Mafic silicate light honey 45-55 equant to ~0.2 0.1-0.6 
to cinnamon elongate 
brown 

Opaques black equidimen­ <0.1-0.3 
sional stubby 

NOTES: 

1. White plagioclase 0.2 x 1 mm laths have no prefered orientation. 
Plagioclase content is ve:l7 variable over whole rock. 



15529 (Continued) 

Sample 15529 "- Nl S-71-42930 
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1~)531 15601 

SAMPLE TYPE: Soil, < 1 nun fractio:1 WEIGHT: 15531 - 136.0 IS 

COLOR: 15601 - 802.0 g 

LOCATION: Rille (Station 9A) 

THIN SECTION PETROGAPlff BY:: Heiken DATE: 10/2/71 


TABLE OF COMPONENTS: 

NOTES TO TABLE: 


1. 	 Brown mineral and glass detritus in a dark brown to black glassy matrix; 
welded droplets of the detritus-laden glass. 

2. 	 Colorless to pale brown anheJral to subhedral crystals of pigeonite and 
augite; some are zoned. Many are highly fractured. 

3. 	 Pyroxene > feldspar > opaque '3 • 

4. 	 Feldspar> pyroxene. 
5. 	 Skeletal, euhedral, clinopyroxenes in a :pale brown, partly devitrified 

glassy matrix. 
6. 	 Clear spheres and sphere fra,gments. 
I. 	 Spheres and sphere fragments; some are devitrified; a few contain 


5-20% detritus. 

8. 	 Clear; some are devitrified. 
9. 	 Generally clear, but some have up to 5% inclusions. 

10. 	 Mineral detritus in a fine-grained feldspar matrix. 
11. 	 Small, equant fragments of feldspar and clinopyroxene in a pale brown 

glass matrix. 
12. 	 Colorless and subhedral. 
13. 	 Colorless and anhedral. 
14. 	 Approximately Anio. 
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15531 15601 

PERCENT OF GRAINS PERCENT OF GRAINS 
0.5- 0.25- 0.125_ 0.5- 0.25- 0.125­

COMPONENT NOTE 1.Omm 0.5= 0.25= 1.Omm 0.5mm 0.25= 

Agglutinates, qrown 1 20 31.5 28.0 50.5 34.5 
Clinopyroxene 2 21.3 35.0 17.9 30.5 
Basalt, equigranular 3 7.8 3.5 50 9.5 2.5 

i l.A c-Basalt, ophitic '+ '+u 24.7 12.5 0.3 10.5 
Basalt. hyalocrystalline 5 1205 200 
Glass Spheres, green 6 3.4 4.0 2.0 1.0 

N 
-I'- Glass Spheres, brown 7 3.4 1.5
---J 

A_l1gular glas s :. brown 8 12.5 1 1.5 
Angular glass, colorless 9 2.0 1.5 
Microbrec cia, recrystallized 10 1.1 1.0 2 2.5 
Microbreccia, vitric 11 20 22.5 3.5 2.5 
Olivine 12 20 2.2 2.0 502 305 
Orthopyroxene 13 2.5 
Plagioclase 14 1.1 8.0 3.1 4.5 

Grains counted 5 89 200 9 95 200 
Section number 13 12 11 16 15 14 



155.35 


ROCK TYPE: Porphyritic olivine basalt WEIGHT: 404.5 g 
COLOR: 	 Medium dark gray (N4) to brownish DENSITY: 

gray (5YR 4/1) to olive gray DIMENSIONS: 12.5 x 7 x .3.5 cm 
(5Y 4/1) 

SHAPE: Slabby, subangular to ang:ular 
COHERENCE Intergranular: Tough 

Fracturing: Several penetrative subparallel to principal 
surfaces. 

BINOCULAR DESCRIPTION BY: Silver & Phinney DATE: 8/28/71 

FABRIC: Porphyritic, granular 
VARIABILITY: None 
SURFACE: Irregular, some'what hackly, T is mostly fresh surfaces 'Where 

chipped from boulder. 
ZAP PITS: Few on N, S (more thanonN), T (upper edge only), B, E, W. 
CAVITIES: 3-5% vugs, crystals project into cavities. 
SPECIAL FEATURES: 

% OF SIZE(=) 
COMPONENT COLOR ROCK SHAPE Dom. NOTE~~ 
Mafic silicate 	 greenish 15 equant to 2 0.5-4 1 

yellow irregular 

Mafic silicate 	 pale brown 40-45 anhedral 0.3 (0.05-1.5 2 
to cinnamon 
bro'wn 

Mafic silicate 	 dark brown 2 subround to 0.1 up to 0.5 3 
to black irregular 

Opaques black .3 	 equant to 0.05 up to 0.2 4 
platy 

Plagioclase .35 	 subhedral 0.3 0.1-·4 5 
to anhedral, 
platy 

NOTES: 

1. 	 Probably olivine phenocrysts. 
2. 	 Darkest around vugs, eub.sdral in vugs, probably pyroxene. 
3. 	 Translucent, very high luster, may not be silicate. 
4. 	 Occur as inclusions in all other phases. 
5. 	 Granular crystals range C.I-O.5 = in size; large platy ones reach 

0.5x4 =. 
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15535 (Continued) 

THIN SECTION DESCRIPTION BY: Silver &. Brett 	 DATE: 9/17/71 

SECTION: 15535,9 

SUMMARY: Porphyrit.:lc olivine basalt. 


SIZE 

PHASE PERCENT SHAPE .(mm) 


(Phenocrysts) 

Oliv 10 anhedral 0.5-2 


equant 


(Groundmass) 

Cpx 53 subhedral 0.1-0.8 


to euhedral ave 0.3 


Plag 32 	 subhedral 1-2 x 0.2-0.4 

plates 


Ulvo 2 	 subhedral (0.3 

Ilm 1 	 subhedral (0.5 

Brown glass 1 	 interstitial 0.05-0.3 

Crist o.)r 	 subhedral 0.1-0.2 

Fe-Ni (0.1 	 anhedral (0.02 

Troil (0.1 	 anhedral (0.1 

Unident 	 Trace 

COMMENTS: 
Porphyri tic inequigranular. Regions of thin section contain stray local 

preferred orientation of tabular plag. 
Oliv phenocryste: contain inclusions of partly devi trified glass. Oliv 

has 2V of 870 
(_). 

Cpx is weakly zoned from a pigeonite eore to a subcalcic aug:L te rim. 
Plag is crowded with inclusions of well-.formed cpx. Slight zoning 

occurs in some plag. 
Interstitial glass is commonly partly devitrified. 
Unidentified phase is battleship gray opaque. 
Mode based on 176 points. 
Vugs make up 5% of section. 
Numerous fractures in plag, cpx, and oliv show thin film (0.001-0.002 mm) 

coatings. These look like possible lunar alteration products. (Does 
this indicate H20?) 
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15535 (Continued) 

, I 2 3 4 5 6C 
, I Ii 

Sample 1~5535 - :31 S-71-44481 

Photomicrograph Sample -15535,9 
(width of field ~4 mm) 
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15536 


ROCK TYPE: Basalt 	 WEIGHT: 317.2 g 
COLOR: Light olive gray (5Y 5/2) 	 DENSITY: 
SHAPE: Blocky, angular to subangular DIMENSIONS: 11 x 8 x 3.5 cm 
COHERENCE Intergranular: Tough 

Fracturing: Irregular, nonpenetrative, feV! • Penetrative on B. 

BINOCULAR DESCRIPTION BY: Jakes & Ridley 	 DATE: 8/28/71 

FABRIC: Equigranular 
VARIABILITY: Microscopic banding V!ith pyroxene-rich and plagioclase-rich 

bands. 
SURFACE: N, S granulated. Light patchy soil cover on S. 
ZAP PITS: N none, S feV!. 
CAVITIES: Vugs are 5%, average 2 mm, and c:ontain pyroxene crystals. 
SPECIAL FEATURES: B face shows cataclastic: texture and 3 rum accumulations 

of olivine. 

% OF SIZE(rum) 
COMPONENT COLOR ROCK SHAPE Dom. R~ NOTE 

Mafic silicate 	 dark to 40 anhedral 0.5 0.. 3-1 1 
light brown 

Mafic silicate 	 glassy yellow- 20 anhedral 0.8 up to 2.5 2 
ish green 

Plagioclase 	 translucent 40 lath shape 1 0.2-3 J 
to white 

Opaque 	 black 2 anhedral 0.2 0.05-3 1... 
lustrous 

NOTES: 

1. 	 Pyroxene, tog'ether with olivine and much less plagioclase, forms 
clusters and bands. 

2. 	 Olivine. 
3. 	 Mode varies inversely with mafic silicates from 20% to 60% in 

plagioclase--rich bands. 
4. 	 Ilmenite. 

8rnaple l5536 - E31 8-7l.-44487 
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15537 


ROCK TYPE: Basalt, coarfie grainod WEIGHT: 1.9 g 
COLOR: Medium dark gray (N4) to brownish DENSITY: 

gray (5YR 4/1) DIMENSIONS: 2 x 2 x 1.5 cm 
SHAPE: Angular, blocky 
COHERENCE Intergranular: Cohenmt 

Fracturing: None 

BINOCULAR DESCRIPTION BY: ;rakes & Ridley 	 DATE: 8/28/71 


FABRIC: Equigranular 

VARIABILITY: Homogeneous 

SURFACE: Irregular 

ZAP PITS: S is fresh and has no zap pits. 

CAVITIES: 10% vugs with 1 mm av'orage size. 

SPECIAL FEATURES: Vugs on N face reach 3 mm and are very irregular. 


%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Rang~ NOTE 

Mafic silicate 	 mediurn brmm 40 anhedral 0.2 0.1...0.4 1 

Mafic silicate 	 yellowish.., 15 subhedral 0.2 0.1-.0.5 2 
green to euhedral 

Plagioclase 	 white to 40 anhedral to 0.1 .04 wide 
translucent lath shape 1 long 

Opaque 	 black 2 lath to <0.1 3 
metallic anhedral 
luster 

NOTES: 

1. Homogeneous pyroxene 
2. Olivine 
3. Ilmenite 

Sa.mple 15537 - Nl S-'{1-44523 
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15538 


ROCK TYPE: Olivine microgabbro 	 WEIGHT: 2.6 g 
COLOR: Mottled light or medium gray, DENSITY: 

brownish tinge (near N6 or 5YR 6j:l) DIMENSIONS: 1.5 x 2 x 0.7 cm 
SHAPE: Blocky, angular, overall somewhat flattened. 
COHERENCE Intergranular: Tough 

Fracturing: No fractures 

BINOCULAR DESCRIPTION BY: Bass 	 DATE: 8/30/71 

FABRI C: Banded, eqc;.igranular • 
VARIABILITY: Relative concentrations of ilalic and mafic minerals. 
SURFACE: B is convex, granulated, covered with gray patina (possibly in 

part glass condensation). All others are freshly granulated and the 
specimen is probably a spall from a larger specimen. Patina occurs 
onJ.y on B - coating oI'weathering effect(?) definitely not a soil cover 
and contains little glass except in zap pits. Opaques show up promin­
ently in areas of patina. Probably glass condensation. 

ZAP PITS: On B only, glass lined. 
CAVITIES: Vuc:;s 2%; mainly pyroxene, olivine, opaques projecting into vugs, 

lesser plagioclase. 
SPECIAL FEATURES: Concentration of salics and mafics into irregular, dis­

continuous bands (E trend - Won T, possibly flattened parallel to N) 
which are up to about 80% plagioclase or 60-70% mafic; vugs only in 
mafic bands or lenses; probably a spall from larger specimen; recom­
mend thin section to study mineral segregation and nature of banding. 

% OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. !t~ NOTE 

Plagioclase colorless to 50 equant to 1 1-3 1 
light gray slabby 

lathli 

Mafic silicate medium brown 35-40 	 equant 1 2 
anhedral 

Mafic silicate yello\oJ--green 10 	 equant 1.5 1-3 3 
anhedral 

Opaque black 3-4 	 equant 0.15 0.1-0.4 4 
anhedral 

NOTES: 

1. Dominantly equant, anhedral, not lath shaped usually. 
2. Pyroxene. 
3. Olivine, opaque inclusions common. 
4. Often included in olivine. 
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1553:3 (Continued) 

S-71-4~810 
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15545 


ROCK TYPE: Basalt 	 HEIGHT: 746.6 g 
COLOR: Light brownish gray (5YR 6/1) DENSITY: 
SHAPE: Blocky DIMENSIONS: 13 x 6 x 5 cm 
COHERENCE Intergranular: Coherent 

Fracturing: Few, nonpenetrative 

BINOCULAR DESCRIPTION BY: Harner 	 DATE: 8/27/71 

FABRIC: Intergranular 
VARIABILITY: None 
SURFACE: Granulated. All faces are dust covered but B, which may be the 

lunar upper surfaee. 
ZAP PITS: Few on all faees. 
CAVITIES: 2% vugs wi-~h all matrix phases pro.ieeting into them. 
SPECIAL FEATURES: Nonporphyri tie. 

% OF SIZE(=) 
COMPONENT COLOR ROCK :3HAPE Dom. Range NOTE 

Plagioclase white 55 	 equant, 0.4 

some laths 


Opaque 	 8 0.3 

Mafic silieate 	 30 0.2 1 

Mafic silicate 	 7 0.1 2 

NOTES: 

1. Pigeonite 
2. Augite 

THIN SECTION DESCRIPTION BY: Silver 	& Brett DATE: 9/17/71 

SECTION: 15545,2 

SUMMARY: Porphyritic olivine basalt with late stage interstitial plagio­

elase. 

SIZE 


PHASE PERCENT SHAPE .0!Enl 

(Pheoncrysts) 


Oliv II anhedral 0.5-1.5 


(Groundmass) 

Cpx 50 anhedral to 0.1 to 1.0 


euhedral ave 0.2 


Plag 30 	 anhedral to 2-3xO.3 

subhedral 


Ulvo 3 subhedral 0.4 

Urn 3 subhedral 0.4 

Crist 1.5 subhedral t.o 0.1-0.3 


anhedral 

Glass 0.5 0.1-0.3 

Cr spin 0.1 subhedral 0.05 

Fe-Ni 0.1 blebs 0.05 

Troil 	 0.1 anhedral 0.02 
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15545 (Continued) 

COMMENTS: 
Porphyri tic, inequignmular. 
Olivine shows variations of 2V from 896-) at center to 85(-) at rim. 
Cpx zoned from pigecmi te core (2V = 10 +) to subcalcic augite (2V = 

300 +). A few (2-3%) of the cpx grains could be considered as pheno­
crysts. 

Plag is quite poikilitic with primarily cpx but some opaque inclusions. 
A few plag grains are weakly zoned. Plag is randomly oriented. 

Ulvo occurs largely as discrete grains but may be intergrown with 
er spin. 


Ilm, troil and Cr spin are discrete grains. 

Fe-Ni occurs as blebs in troilite. 

Mode estimated from 200 points. 

Section has 10-15% \Tugs into 1Nbich cpx projects. 


Sample 15545 -~1 S-71-44824 

Photomicrograph Sample 15545 
(width of field ';:t4 rom) 



15546 


ROCK TYPE: Basalt WEIGHT: 27.8 g 
COLOR: Brownish gray (5YR 4/1) DENSITY: 
SHAPE: Blocky, angular DIMENSIONS: 2.5 x 2.5 x 2.5 em 
COHERENCE Intergranular: Tough 

Fracturing: None 

BINOCULAR DESCRIPTION BY: Morrison & Wilshire DATE: 8/31/71 

FABRIC: Equigranula r 
VARIABILITY: Pyroxenes concentrated around vugs 
SURFACE: Glass on N; hackly on grain size scale; B dusty with a little 

glass, S a little glass. 
ZAP PITS: Few on all surfaces. 
CAVITIES: Irregular and interconnected vugs 3-5%. 
SPECIAL FEATURES: 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Ra~ NOTE._-
Plagioclase 	 white to 45 laths 0.7-5 


translucent 


Mafic silicate 	 brown 55 prisms 0.7-1.5 

Mafic silicate 	 yello\~ green 1 anhedral 0.25 ;2 

Opaques 	 black <1 equant very fine :3 

NOTES: 

1. 	 Pyroxene, occurs next to vugs, where it attains concentration up to 
80%, and as anhedral graiml in grou.ndrnass. Zoned green to brown. 

2. 	 Olivine with black inclusions. 
3. 	 In plagioclase, olivine and pyroxene. 

S-Tl--44926 
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l5547 

ROCK TYPE: Basalt, vuggy 
COLOR: Medium dark gray (N2) 

brovmish tinge 
wi til 

SHAPE: Prismatic, angular 
COHERENCE Intergranular: Tough 

WEIGHT: 20.1 g 
DENSITY: 
DIMENSIONS: 4 x 2 x 1.8 cm 

Fracturing: Irregular penetrative and nonpenetrative 

BINOCULAR DESCRITPION BY: Bess DATE: 8/.31/71 

FABRIC: Isotropic, equigranular 

VARIABILITY: None 

SURFACE: Granulated, about 30% soil cover on B. 

ZAP PITS: Few on T, N; none on others. 

CAVITIES: 3% vugs, with pyroxene l' plagioclase, minor opaques. 

SPECIAL FEATURES: On l3 are white to medium gray slickensides with an 


earthy luster. They are oriented roughly E-W, coincident with the 
position of spiral fracture OF B. Moderate amount of shocked white 
plagioclase on Nand B, minor amount on E" 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. !langE: NOTE 

Plagioclase colorless to 50 lath to 1 0.6-1.5 1 
whi te equant 

Mafic silicate yellow greer 10 equant 1 0.6-2 2 

Mafic silicate brown and 
light to 
mediwn green 

40 equant to 
stubby 
prismatic 

0.8 D.5-1.1 .3 

Opaques black 2 equant (0.1 <0.1-0.2 

NOTES: 

1. Granular, not diabasic. 
2. Olivine with tiny opaque'.nclusions ; 
.3. Mainly brown pyroxene. Green occurs 

zoned grains with brown rims. 

olivine not seen in vug" • 
both alone and as cores in 

8'-71-44968 
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15548 


ROCK TYPE: Basalt \lIEIGHT: 3.2 g 
COLOR: Light brown-gray (5YR 6/1) DENSITY: 
SHAPE: Blocky, angula.r DIMENSIONS: 1.8 x 1.2 x 1 cm 
COHERENCE Intergranu1c.r: Tough 

Fracturing: Nonpenetrative 

BINOCULAR DESCRIPTION BY: Wilshire 	 DATE: 9/1/71 

FABRIC: Microporphyri.tic, intergre.nular 
VARIABILITY: There ie: some suggestion of a cognate zenolith (2 mm long) 

wi th different mode of (,ame materiaL 
SURFACE: 
ZAP PITS: One piton side of N; all other :3Urfaces fresh. 
CAVITIES: 2-3% spherical vugs, with a distinct 0.2 mm lining of coarser 

pyroxene and plagioclase, few opaques. 
SPECIAL FEATURES: 

%OF SIZE(mm) 
COMPONENT COLOR HOCK SHAPE Dom. Range NOTE 

Mafic silicate 	 yellowish 2--3 ,;tubby 1 3-2 1 
green prisms 

Mafic silicate 	 cinnamon 50 equant 0.2 (0.1-0.3 
brown 

Plagioclase 	 translucent 50 translucent 0.3 0.3-1 

Opaques black 3 	 equant & 0.2 <0.1-0.3 
platy 

NOTES: 

1. O:].ivine, a deeper color than usual, abundant black inclusions. 
2. Pyroxene, no 8.pparent yellow--green Gores. 
3. Plagioclase te.kes no color of adjacent pyroxene making mode difficuJ.t. 

Sample 15548 - Nl S-71-44918 
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L5555 


ROCK TYPE: Basalt, vuggy 	 WEIGHT: 9613.7 g 
COLOR: Brownish-gray (5YR 4/1) 	 DENSITY: 
SHAPE: Blocky, subrounded 	 DIMENSIONS: 30 x 15 x 15 cm 
COHERENCE Intergranular: Tough 

Fracturing: Set of f:ractures generally E-W dipping 45 0 N. 

BINOCULAR DESCRIPTION BY: Mor:~Lson & Lofgren DATE: 8/16/71 

T'~.BRIC: Equigranular; possibly subophiUc 
,./l,RIABILITY: None 
SURFACE: Unequally smooth :mrface 
ZAP PITS: Few on 	 B, many on all o·~hers. 
CAVITIES: Vugs are irregular up to I mm, contain euhedral crystals, and make 

up 10% of rock. 
SPECIAL FEATURES: Face S has a la:cge pit with central glass area of 8 mm 

diameter and 2.2 mm spall zone" Crystal surfaces in some areas have 
glassy films. B is lesl3 rounded than other faces and may have been 
shielded. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Olivine 	 pale yellowinh 5-10 equant 0.7-1 1 
green 

Plagioclal3e 	 translucent 50 laths 0.3-0.6 2 
to white inequigranular 

Pyroxene 	 red-brown 30 equant 0.3-0.6 3 

Pyroxene 	 light honey 10-15 equant 0.3-0.6 
brown 

Opaques 	 (I equant 4 

NOTES: 

1. Contains minute opaque ine:~usions. 
2. Less plagioclase than in vei3icular types of rocks. 
3. Pril3matic in vugs. 
4. Widely diseminated, rare. 
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15555 (Continued) 

THIN SECTION DESCRIPTION BY: "Warner & Brett DATE: 9/15/71 

SECTION: 15555 
SUMMARY: Porphyritic pyroxene (and olivine?) basalt with late stage 

interstitial plagioclase. 
SIZE 

PRASE PERCENT SHAPE--- i~ 
(Phenocrysts) 


Cpx 45 :mbhedral lxlx2 


(Groundmass) 

Plag 26 anhedral up to 0.5x2 

Oliv 15 euhedral 0.75 

Cpx 10 equant 0 .. 5 


euhedral 

Ulvo 3 subhedral 0 .. 3 

Meso 1 

Crist 0.5 cmbhedral 

Ilm (1 [mbhedral 0.2 

Fe-Ni <1 anhedral <0 .. 1 

Troil <1 anhedral 0,,1 

Cr spin <1 subhedral 0.1 


COMMENTS: 
Porphyritic with preferred alignment of epx and plag. 
Cpx has seriate distribution from groundrnass size to phenocrysts. Many 

crystals are tl'/iuned. Zoning ranges from none to highly zoned from 
pigeonite coren to augite rims. 

Plag is highly t"t.liuned and generally interstiUal to pyx and oliv. It 
is poikili tic .li th many inclusions of cpx and oliv. Weak zoning occurs 
in some grains. 

Some oliv could be conBidered as phenocrysts. 

Needles of an unknown accessory phase are common in meso. 

11m occurs as laths and mutua1 boundaI'1J texture in ulvo as well as rare 


discrete grains. 

Fe-Ni occurs as rare discrete grains and blebs in troil. 
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1555:5 (Continued) 

Sample 15555 - Sl 8-71-43393 

Photomicrograph Sample 15555 
(width of field ~4 mm) 
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15556 


ROCK TYPE: Basalt, vesieular 	 WEIGHT: 1542.3 g 
COLOR: Medium gray (N5) 	 DENSITY: 
SHAPE: Subrounded 	 DIMENSIONS: 13 x 10 x 11 cm 
COHERENCE Intergranular: Tough 

Fracturing: Few fraetures 

BINOCULAR DESCRIPTION BY: Lofgren 	 DATE: 8/16/71 

FABRIC: Inequigranular, isotropie 
VARIABILITY: There are continuous changes from T to B manifested by an 

increase in vet:icle size and abundance,. concurrent with a decrease in 
grain size. On T, vesieles are 50% of the roek volume and range <1 mm 
to 3mm. On B the veilicles reach 80% and range 2-10 mm in size. The 
coarsest graim: are on T, approaching 1 mm, and decrease by a factor 
of two on B. 

SURFACE: 
ZAP PITS: Few on all faces, T hail more than others. 
CAVITIES: Vesielet: (see Variability) appear to be glass lined with some 

erystals shoVling through. A vug iil totally lined with crystals like a 
miaroli tic cavity. 

SPECIAL FEATURES: The rapid changes in vet;iculari ty and grain size across 
the rock indiecctes if formed at or near the top of a lava flow, with 
the B faee cloE:est to the s1Jxfaee. A 1 cm zenoli th (faee W) has about 
the same minerc.logie composition as the rest of the rock, with perhaps 
slightly more plagioelase, but is di:3tinguished by coarser grains than 
elseVlhere, some reaching 2 mm. 

% OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dam. Range NOTES 

Mafic silieate 	 light yellow (5 equant 0.2 0.1-0.4 1 
green 

Pyroxenes 	 light brown 35 0.4 2 

P1agioe1ase light gray 55 	 laths to 0.2 0.1-0.3 
equant 

Opaque 	 dark gray to 10 equant 3 
b1aek 

NOTES: 

1. 	 Olivine phenocryt:ts. 
2. 	 Color variable from light broVln to medium cinnamon brown and may 

indicate more than one type of pyroxene. 
3. 	 Very fine grained. 
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15556 (Continued) 

THIN SECTION DESCRIPTIONS BY: Heid & Brett DATE: 9/l'I/71 

S~CTION: 15556,15 

SUMMARY: Very vesicular clinopyroxene basalt. 


SIZE 
PHASE PERCENT ---­ mIAPE (mm) 

Cpx 50 anhedral up to 0.5 
Flag 30 up to 1 
Oliv 5 Dubhedral to 0.1-0.4 

anhedral 

Crist 5 anhedral up to 0.2 
IlJn 3 llaedles 0.05xO.3 
Dlvo 3 imbhedral 0.05-0.2 

equant 

Cr spin 2 ;mbhedral 0.075 
equant 

Meso 1 0.05-0.3 
Fe-Ni anhedral 0.05 
Troil a:1hedral 0.05 

COMMENTS: 
Intergranular. 
Cpx weakly zoned from colorlesll core to pinkish margin. 

Plag is zoned 

Oliv grains surrounded by Cpx grains. Oliv contains Fe-Ni inclusions. 

IlJn occurs as discrete grains and as mutual boundary texture with ulvo. 

Some ulvo rims on Cr spin. 

Some Cr spin as discrete grain:l" 

Fe-Ni as discrete grain:l, bleb:l in Troil, and inclusions in olivo 

Some vesicles partly lined by opaques. 




15556 (Continued) 

881np1e 15556 - Nl 8-·71-43323 

Photomicrograph Sample 15556,15 
(width of field ~4 rum) 
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15557 


ROCK TYPE: Basalt 	 WEIGHT: 2518.0 g 
COLOR: 	 Light gray to mediurr. light g-ray DENSITY: 

(N7, N6), corners and edges very DIMENSIONS: 18.1 x 10.5 x 7.2 cm 
light gray (N8) 

SRAPE: Blocky, subangular 
COHERENCE Ingergranu1ar: Tough 

Fracturing: Nonpenetrative 

BINOCULAR DESCRIPTION BY: Wile,hire & Silve:c DATE: 8/16/71 

FABRIC: Microporphyri tic, intergre,nular groundmass 

VARIABILITY: Cavities irregularly distributed in generally uniform rock. 

SURFACE: All are smooth to finely irregular. 

ZAP PITS: None on B; few on N (dm,ty); S (dusty); E and W. 

CAVITIES: One irregular to angul,al' vug. No lining. 

SPECIAL FEATURES: Weak alignment of plagioclase laths parallel to concave 


surface of rock. 

COMPONENT COLOR 
%OF 
ROCK SR!lPE 

SIZE (mrn) 
Dom. Range NOTE 

Mafic silicate light yellow 
green 

3 euhedral to 
subhedral 

1 O. '5-3 1 

Mafic silicate cinnamon brovlU 45 equant 
anhedral 

0.5 0.1-1 2 

Metallic black 3 equant 0.2 0.1-0. ;~5 

Plagioclase light gray 50 
white 

subhedral 
lath 

0.5 <0.5-1 3 

NOTES: 

1. Isolated crystals 
2. Color varies from light to dark. 
3. Small percentage of microphenocrysts about 1 mm. 
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15557 (Continued) 

Sample l55YI - Tl 
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15558 


ROCK TYPE: Breccia 	 WJ~IGHT: 1333.3 g 
COLOR: Gray 	 DENSITY: 
SHAPE: Subangular 	 DIMENSIONS: 10 x 12 x I? cm 
COHERENCE Intergranular: CoherE'nt to tough 

Fracturing: Fe1N penetrative 

BINOCULAR DESCRIPTION BY: \lrarner 	 DATE: 8/23/71 

FABRIC: Breccia 
VARIABILITY: None 
SURFACE: Smooth, glass coatings on: 25% of N; 12% of E; 15% of T, Glass 

or metal droplets adhere to '.' cm of T. 
ZAP 	 PITS: Fe1N on all. 
CAVITIES: None 
SPECIAL FEATURES: Vesicular blade glass coats part of the rock and fills 

fractures. 

% OF SIZE(mm) 
COMPONENT COLOn nOCK SHAPE Dom. ~angE~ NOTE 

Matrix gray 90 	 0.2 

Glass clasts black 	 angular 0.2-;2 

Igneous clasts various 	 equant 0.2-;2 

Plagioclase 1Nhi te 	 equant 0.2-0.9 

Mafic silicate 	 equant 0.2-0.7 

Opaque black 	 equant 0.2-1 

M. green 	 equant 0.3 

NOTES: 

1. 	 Types range from anotho,;::_te 1Nith 90% polycrystalline plagioclase 
to basalt to ultramafic :~ock 1Ni th 10% plagioclase. One clast sho1Ns 
a contact: half plagioclase and half pyroxene. 

THIN SECTION DESCRIPTION BY: \·Jarner & Brett 	 DATE: 9/17/71 

SECTION: 15558,5 
SUMMARY: Glassy, non-annealed bl'uccia 1Nith only one breccia clast. Lithic 

clast types and high opaque content (5-10%) make this clearly of Mare 
origin. 

LITHIC CLASTS, 11% of rock 

%OF 	 SIZE 
TYPE CLASTS SHAPE (mm) 	 COMMENTS 

Basalt 1 has granular texture.Basalt 1 80 
Basalt 2 has plumose texture 

Basalt 2 10 Basalt 3 is a vitrophyre. 
Breccia is recrystallized andBasalt 3 5 

and 	similar to 14082. 
Breccia 5 Basalt clasts contain euhedral 

i1meni te laths, subhedral ulvo" 
and anhedral Fe-Ni and troil. 
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%OF 
COLOR CLASTS 

Brown 

Pale green 

PHASE 
%OF 
CLASTS 

Pyx 

Plag 

11m 

60 

30 

1 

Ulvo 1 

Troi 

Fe-Ni 

1 

1 

%OF 
PHASE MATRIX 

11m 3 

Ulvo (1 

Troil <1 

Fe-Ni (1 

15558 (Continued) 

GLASS CLASTS, 5% of rock 

SIZE 

SHAPE ~ COMMENTS 


sph Brown spheres are predominant. 


sph 


HINEHAL CLASTS, 15% of rock 

SIZE 

SHAPE ~ C:OHHENTS 


)0.1 One pyx contains lamellae in­
)0.1 dicative of inverted pigeonite. 

ang up to 
0.25 


subrd 0.1 


subrd 0.1 


subrd 0.1 


MATRIX, 69% of rock 

SIZE 
SHAPE (mIll) COMMENTS 

ang (0.1 Contains brown glass plus mineral 
debris.ang (0.1 

Hatrix is not annealed. 
subrd (0.1 

subrd (0.1 
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15558 (Continued) 

Sample 1555[, - 1':1 s-n-43333 

Photomicrograph Sample 15558,5 
(width of field <:::;4 mm) 
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15565 


ROCK TYPE: Breccia 	 WEIGHT: 822.6 g 
COLOR: Gray 	 DENSITY: 
SHAPE: Subrounded 	 DIMENSIONS:38 fragments 
COHERENCE Intergranular: Friable to coherent. 

Fracturing: Numerous, penetrative, and irregular. 

BINOCULAR 	 DESCRIPTION BY: Butler DATE: 10/n/n 
FABRIC: Isotropic 
VARIABILITY: 
SURFACE: 	 Thln black glasB coating on one face of a small fragment is 

the only surface glass, 
ZAP PITS: None on most fragments. Many on one or two surfaces of 

several fragments. 
CAVITIES: None. 
SPECIAL FEATURES: Description 1.13 based on Btudy of color photography of 

the large fragments, and on binocular examination of a few of the 
smaller fragments. A few of the fragments may have broken from 15558, 
a similar breccia which was returned in SCB2 with the pieces that 
comprise 15565. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Basalt brown 5 subangular 1-30 1 

Basalt light gray 1 subangular 1 	 2 

Anorthosite white I 	 1-10 

Glass black ~. angular 	 0.1-10 

Ultramafic yellowish <l rOlmded 1-8 J 

green 


Mafic silicate honey brown 1 angular 	 0.1-1 

Mafic silicate yellowish 1 angular 0.1-1 

green 


Plagioclase white 1 angular 	 0.1-1 

Matrix medium gray 85 	 <0.1 4 

NOTES: 
1. 	 Pyroxene: plagioclase about 1:1; both reddish brown and yellowish green 

pyroxene; several %opaques. 
2. 	 Pyroxene: plagioclase about 1:2; only yellowish green pyroxene; fine­

grained; opaque specks. 
J. 	 May be granulated large mineral clasts. 
4. 	 Probably aphanitic mineral and glass fragments. 
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15565 (Continued) 

THIN SECTION DESCRIPTION BY: 1,Jarner & Brett 	 DATE: 9/17/71 

SECTION: 15565 
SUMMARY: Classy non-annealed breccia. Low opaque abundance indicates, in 

part, a non-Mare origin. Lithic clasts are a mixture of what are pro­
bably Mare and non-.Mare types. 

LITHIC CUSTS, 12% of rock 

%OF SIZE 
TYPE CLASTS SHAPE (mm) 

Devit 1 clast ang lx1.2 
breccia 

Basalt 8-10 	 ang to up to 
subang 0.7 

Pyrox 2 clasts 	 rectang 0.7 x 
0.5 

GLASS CLASTS, 8% 
%OF SIZE 

COLOR CLASTS SHAPE (mm) 

Pale green sph 0.15 

Brown sph 0.15 

Dark brown irreg 

COMMENTS 

Devit breccia contains mainly brown 
and colorless glass around several 
plag clasts and some granulated 
plag + pyx clasts. A large clast 
of the latter type bounds one side 
of the entire clast. It iE: possible 
that the glass may have been a vein 
through a granular rock. 

About 15 clasts of cpx and plag in 
textures ranging from intersertal 
through diabasic and supophitic to 
ophitic. Grain size ranges from 
0.5 mm in some diabasic clasts to 
0.1 mm long plag grains in the 
opitic clasts. The cpx to plag 
ratios vary, but probably average 
about l:l. 

Pyrox occurs as one larger clast 
0.7 x 0.5 mm and one much ~,maller 
clast. They contain equant to 
elongate grains with loYl extinct­
ion angles and contain a much 
higher opaque content than re­
mainder of section. 

of rock 

COMMENTS 

Some of the pale green and brown 
glass is devit. 

Pale green glass is most predominant. 
Dark brown irreg glass is rare and 

contains a small percentage of 

mineral fragments. 
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15565 (Continued) 

MINERAL CLASTS, 20% of rock 

%OF SIZE 

PHASE CLASTS SHAPE COMHENTS
lE!!!!l -----

Cpx 70 subang up to Cpx highly dominant over p1ag. 
to ang 0.5 Some cpx contain lamellae of 

other pyx. Pyx tend to be Ca-Plag 30 subang up to poor.
to ang 0.3 Some ulvo contains ilm lamellae. 

Ulvo (1 subang 0.1 

Ilm (1 subang 0.1 

Oliv Trace subrd 0.12 

MATRIX, 60% of rock 

%OF SIZE 

PHASE CLASTS SRAPE COMMENTS
i~ ----
Ulvo (1 subang (0.1 M"ltrix is about one-half brown glass, 

and one-.half minera.l debris.Ilm (1 suba.ng <0.1 Matrix is unannealed. 

Fe-Ni (0.2 subang (0 .. 1 


Troil (0.1 subanb (0 .. 1 

GENERAL COMMENTS: No large elasts.. Opaques are of low abundance, in 
general. 
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15565 (Continued) 

8ample 15565,2 - Tl 8-71-42974 Sample 15565,3 - Tl S-71-43021 

Photomicrograph Sample '15565,4 
Sample 15565,13 - Tl 8-71-42;179 (width of field ~4 rom) 
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15595 


ROCK TYPE: Basalt, porphyritic 	 vJEIGHT: 237.6 g 
COLOR: Between olive gray (5Y 4/1) DENSITY: 

and olive black (5Y 2/1) DIMENSIONS: 10 x 5 x ~.5 cm 
SHAPE: Angular 
COHERENCE Intergranular: Tough 

Fracturing: 	 No penetrative, part of E face, may be or; old 
fracture. 

BINOCULAR DESCRIPTION BY: Phinney 	 DATE: 8/27/71 

FABRIC: Porphyri tic, inequigranular. 
VARIABILITY: Vugs are irregularly distributed in clusters. 
SURFACE: N hackly, others irregular to smoothed. 
ZAP 	 PITS: Many on T, B, S and top area of H; none on E, N. 
CAVITIES: Vuggy over 30% of fresh surface, brown pyroxene prisms project­

ing into and through vugs. 
SPECIAL FEATURES: Gray black stain on face E is deserving of special study. 

Top from lunar surface photos shown on B view. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. J.iange NOTE 

Mafic silicate 	 light green 30-35 zoned 4x0.4 up to 1 
cores with prisms 6xO.5 
very thin outer 
rim 

Mafic silicate 	 lemon yellow 3-5 equant 0.3 0.1-0.5 2 

Mafic silicate brownish gray 30 	 plumose 3 
intergrowths 

Plagioclase 	 medium gray 35 tabular 0.2xO.7 4 

Opaques 	 black 1 plates 0.1 

NOTES: 

1. Probably 	pyroxene, occur as phenocrysts. 
2. 	 Probably olivine phenocrysts. Total phenocrysts compose 35-40% 

of rock. 
3. 	 Matrix contains pri~;ms. The linear elements oblique to prisms 

are probably pyroxene. 
4. 	 Some interleaved with pyroxene. 
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1559:; (Continued) 

, 0 i' I 2 3 4 5 
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Sample 15595 - N1 S-71-44491 
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15596 


ROCK TYPE: Basalt ~lliIGHT: 224.8 g 
COLOR: Medium olive gray 

5Y 3/2) 
(5Y 5/2 to DENSITY: 

DIMENSIONS: 8.5 x 7 x 4 cm 
SHAPE: Blocky, angular 
COHERENCE Intergranular: Tough 

Fracturing : Nonpenetrative, irregular, few. 

BINOCULAR DESCRIPTION BY: Reid & Jakes DATE: 8/27/71 

FABRIC: Porphyritic 
VARIABILITY: Irreeular distribution of vugs 
SURFACE: S granulated and rough; N irreguJ.ar, granular, rough. 
ZAP PITS: Many on N; none on S. 
CAVITIES: 15% vugs. 
SPECIAL FEATURES: The prismatic euhedral pyroxenes have two zones, dark­

brown rims and yellow green cores, and some have a thin core of dark 
brown color as a third zone. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Rapge NOTE 

Mafic silicate 

Mafic silicate 

dark brown 
rim yellow 
green core 

brown 

25 

35 

Plagioclase gray white 35 
Opaque shinny 

metall:tc 
black 

NOTES: 

1. Pyroxene phenocrystG 
2. Pyroxene in matrix 

prismatic 
elongate 
in vugs 

0.5x4 2-10 
long 

1 

equant to 
elongate 

0.1-1 2 

elongate 0.1-1 

equant 0.2 

s-'Jl-44468Sample 15596 - Bl 

2'77 
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15597 


ROCK TYPE: Basalt 	 WEIGHT: 145.7 g 
COLOR: MediUIIl dark gray (N4) 	 Dl~NSITY: 

SHAPE: Slabby, two flat faces, subangular DIMENSIONS: 8 x 5 x 2.5 cm 
COHERENCE Intergranular: Tough 

Fracturing: Few nOllpenetrative fracture s expecially on E end. 

BINOCULAR DESCRIPTION BY: Reid & Jackson DATE: 8/28/71 

FABRIC: Lineate 	lamination of pLunocrysts. Diabasic. 
VARIABILITY: Homogeneous 
SURFACE: On S planar lam1nation of phenocrysts (2 grains) goes from top 

left to bottom right. On N, planar lamination of phenocrysts top ~ 
left to bottom right, one grain plunges E. On T, broken dusty surface. 
Planar lamination strike E. One grain has steep plunge to E (50 ..600 

). 

Some cross sections of phenoerysts on this face. E, vugs concentrated on 
this face. Lamination of phenocrysts continued. This face shOWG two 
directions of elongatj~on of phenocrysts. B, phenocryGts five crOGG 
Gections on this face" 

ZAP PITS: Few on S (more than 0~:,i1ers), N, E, B, T (Wend only). 
CAVITIES: Small (1 IlUll) vugs, 1%. 
SPECIAL FEATURES: Definite lineate lamination of olivine phenocryst:3. 

Rock should be cut with that in mind. Plane of lamination shown on 
Nand S photos. Hay have two generations of olivine, or may be .3eriate. 
Different from Apollo 15 bal3alts we have seen in texture, structure, and 
abundance of pyroxene. 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Rang~ NOTI~ 

Phenocrysts yellow greer. 1 	 prismatic 2x4 up to 6 1 

Plagioclase vJhi te clear 40 	 equant to 0.5 0.1-·3 
tabular x 2 

Mafic silicate brownish rec. 10 	 mantled on 0.1-0.2 :2 
black inter­
<iti tial grains 

Mafic Gilicate black 45 	 equant to lxl lxl 3 
intersti tial 

Mafic silicate 	 greenish 5 prismati\: . 0.5xl I.. 
yellow 

NOTES: 

1. Oriented in rock. Conta::.ns some glass, random to roseate. 
2. Pyroxene. Some is prij"matic in vugs, a late mineral. 
3. Pyroxene, diabasic bet'wEIEmcfeldspar. 
4. Microphenocrysts of oliv::.ne (?). 
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15597 (Continued) 

THIN SECTION DESCRIPTION BY: Silver & Brett DATE: 9/18/71 

SECTION: 15597,12 
SUMMARY: Porphyritic pigeonite basalt vitrophyre. 

SIZE 
PHASE PERCENT SHAPE .(mm) 

(Phenocrysts) 

Cpx 59 euhedral lxO.l 


prisms 


(Groundmass) 

Devit 4l 

Cr spin <0.1 euhedral <0.05 

Fe-Ni <0.1 blebs <0.015 

illvo <0.1 euhedral <0.01 


COMMENTS: 
Porphyritic, vitrophyritic. 
Cpx consists of euhedral, hall tubular pigeonite (2V=0_10o+) with 

excellent terminations. One large crystal is 5 x 0.5 cm. 
Groundmass is partly devitrified glass with maroon tint on thin edges. 

Individual grains are not resolvable. Devitrification proceeds 
normal to phenocrysts surfaces. 

Cr spin occurs mainly within phenocrysts, rarely in matrix. Cr spin 
may have thin rim of ulvo. 

Fe-Ni occurs as discrete grains in phenocryst,s and matrix; and is 
commonly associated with Cr spin. 

illvo occurs primarily as rims on Cr spin but one discrete grain was 
seen. 

There are suggestions of many opaques in matrix but they are not re­
solvable at 562 power. 

Modal estimate based on 200 points. 
Wine or maroon color raises questions of origin of glass color. 

Photomicrograph Sample 15597,12 
Sample 15597 - S1 (width of field ~4 mm) 
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15598 


ROCK TYPE: Basalt 	 Wl.!:IGHT: 135.7 g 
COLOR: Light brovmish gray (5YR 6/1) DENSITY: 
SHAPE: Blocky, subrounded 	 DIMENSIONS: 6 x 5.5 x 3 cm 
COHERENCE Intergranular: Tough 

Fracturing: None peretrative 

BINOCULAR DESCRIPTION BY: MorTison 	 DATE: 8/27/71 

FABRIC: Inequigranular, nearly mi.c:roporphyri tic 
VARIABILITY: May be minor variations in 	mode and texture. 
SURFACE: S hackly, others irregu]ur. 
ZAP 	 PITS: Many on N, E, W, B; fev., on S; T is pitted but also has fre:,:h 

areas; note number of small fr'Bsh surfaces. 
CAVITIES: 1% vugs, 1 mm; crystah project into but not through cavities. 
SPECIAL FEA'I'URES: 

% OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Mafic silicate light brown 50 	 anhedral 0.2 <0.1-0.8 1 
to pris­
matic 

Plagioclase 	 whi tE: to 45 granular 0.2 (0.1-3 
translucent to laths 

Mafic silicate 	 yellowish 5 equant to 1 1-2 2 
green 

Opaques black 2 	 euhedral <0.1 0.1-3 3 
to irregular 

NOTES: 

l. 	Pyroxene, no indication of' zoning 
2. 	 Olivine, microphenocrysts 
3. 	 Ilmeni te (? ) , as minute inclusions in olivine, rare plates, and 

small black anhedral cryst.als. 

Sample 15598 - Nl 
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15605 - 15689 


SAMPLE TYPE: 
COLOR: 

Rock (fra~nent >1 cm) WEIGHT: 920.8 g 
81 samples 

LOCATION: Rille (station 9a) 
From the rake sample (15612 - 15689) and related soil sample 
(15600-15610) 


BINOCULAR DESCRIPTION: By Warner, Silver, & Wilshire DA'I'E: 9/71 


Group 1: 15606 
(20 15612 
samples) thru 

15630 

Group 2: 15610 
(15 15632 
::;a"ll,lcs ) thru 

15645 

Group 3: 15608 
(12 15609 
samples) 15647 

thru 
15656 

Group 4: 15605 
(9 15658 
samples) thru 

15664 
15670 

Group 5: 	 15607 
15665 
15668 
15669 

Group 6: 	 15666 
15667 

Group 7: 	 15671 
15672 
15673 

Group 8: 15674 
(8 thru 
samples) 15681 

Group 9: 	 15682 

Basalt highly vesicular (110-50%), red-brown pyroxene, por­
phyritic olivine, equigranular to subophitic. 

Basalt, vuggy, medium grai.ned, zoned green to red-brown 
clinopyroxene (and olivine?) phenocrysts. 

Basalt, fine-grained sul)ophitic with deep brown pyroxene 
and few to no olivine phenocrysts, no vesicles and only 
a few vugs. 15647 may be slightly recrystallized. 

Basalt, vuggy, medium-grained, zoned green to red-br6wn 
pyroxene phenocrysts, equigranular to subophitic. 

Basalt, moderately vesicular to vuggy, fine-grained, 
olivine phenocrysts, equigranular groundmass. 

Basalt Vllggy, medium grained, large zoned green to brown 
pyroxene phenocrysts, probably subophitic. 

Subophitic basalt, highly vesicular to partly vuggy, 
medium-grained, zoned green to brown pyroxene. 

Basalt, slightly vuggy, phenocrystic olivine, fine­
grained, equigranular matrix with reddish brown pyroxene 
in matrix. 

Porphyritic basalt with zoned green to brown pyroxene 
phenocry~,ts and plumose plagioclase-reddish brown pyroxene 
intergr01fth as matrix. 
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15605 - 15689 (Continued) 

Group 10: 15683 	 Intergranular baBalt, slight:cy vuggy, fine-grained, 
porphyritic oliv~.ne and plagioclase phe:1ocrysts" 

Group 11: 15684 	 Breccia fragment,; cemented by black glass (agg1utinl;.tes). 
15685 
15686 

Group 12: 	 15687 Basalt fragmentE cemented by vesicular black glass. 
15688 

Group 13: 15689 	 Breccia with unique, bright, orange·-brown, sugary clasts 
(pyroxene?), an( also clasts of anorthosite. 
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15605 


ROCK TYPE: Basalt WEIGHT: 6.1 g 
COLOR: Brownish gray (5YR 4/1) DENSITY: 
SHAPE: Slightly slabby, angular DIMENSIONS: 2.8 x 1 x 0.7 em 
COHERENCE Intergranu1ar: Tough 

Fracturing: Nonpenetrative 

BINOCULAR DESCRIPTION BY: Wilshire 	 DATE: 8/31/71 

FABRIC: Intergranular, moderately :Lnequigranular 
VARIABILITY: None 
SURFACE: Hackly on grain size scale. 
ZAP PITS: None 
CAVITIES: 15% spherical 1-4 mm vesicles, 2-3% irregular vugs with projecting 

plagioclase and pyroxene. 
SPECIAL FEATURES: Vesicle paragenesis has ilmenite(?) last, brown pyroxene 

before ilmenite. Large brown pyroxenes are concentrated around vesicles. 

% OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. ~ NOTE 

Plagioclase 	 white 40-45 laths 1 0.5-2 
translucent 

Mafic silicate 	 cinnamon 50 equant to 0.2-0.5 0.1-1 1 
brown prisms 

Mafic silicate 	 deep yellow 3-5 equant 0.5 0.2-1 2 
green 

Opaque 	 black equant 0.1-0.5 ;:i 2-3 
Opaque 	 black plates 0.2 ~, 

NOTES: 

1. Pyroxene, with weak zoning deep green to brown. 
2. Olivine, in equant, stubby prisms witn black inclusions. 
3. Ilmenite dominant? 
4. Outermost lining of vesicle walls. 

Sample '15605 - Typical of 
Rille rake sample group 4 
8-11-44944 
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15606 


ROCK TYPE: Basalt 
COLOR: Brownish gray (5YR 4/1) 
SHAPE: Blo cky, slightly slabby, suban
COHERENCE Intergranular: Tough 

Fracturing: None 

gular 

WEIGHT: 
DENSITY: 
DI.MENSIONS: 

10.1 g 

3 x 2.5 x 1 em 

BINOCULAR DESCRIPTION DATE: 8/31/71 

FABRIC: Equigranular, intergranular 
VARIABILITY: None 
SURFACE: Rough on the scale of the vesicles 
ZAP PITS: None 
CAVITIES: 45% spherical vesicles 1;:) 5 =. Platy ilmenite is last lin:~ng 

on vesicle walls. 
SPECIAL FEATURES: Pyroxene is brmJner and bigger(?) near vesicles but not 

more abundant. 

%OF SIZE(=) 
COMPONENT COLOR ROCK SHAPE Dam. Ra~ NOTE 

Plagioclase 	 white LJ3 laths 0.5-0.75 0.2-2 1 
translucent 

Mafic silicate 	 deep green 47 equant 0.5 0.2-1 2 
to brown 

Mafic silicate yellO\v green 3 	 rotubby 0.5 0.3-1 3 
prisms 

Opaques black 1-2 equant & 0.3 0.1-0.5 
platy 

NOTES: 

1. Black inclusions 
2. Pyroxene, weak ""oning in places. 
3. Olivine, wi th 	black inclUllions. 

Sample 1 5606 - Typical of 
Rille rake sample group 1 
S-71-4 L940 
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15607 


ROCK TYPE: Basalt, coarse grained ID~IGHT: 14.8 g 
COLOR: Gray brown (5YR 3/2) 	 DENSITY: 
SHAPE: Irregular 	 DIMENSIONS: 3 x 3 x 2 cm 
COHERENCE Intergranu1ar: Coherent 

Fracturing: Several irregular, penetrative 

BINOCULAR DESCRIPTION BY~ Ridley 	 DATE: 8/30/71 

FABRIC: Coarse, granular, porphyritic. 
VARIABILITY: None 
SURFACE: B 5% soil cover; T no soil, irregular; W, N, S irregular. 
ZAP 	 PITS: None 
CAVITIES: Vugs are 2% of the rock and 0.3 mm in size. 
SPECIAL FEATURES: Possible mafic rich layer~3. 

% OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Mafic silicate 	 dark medium 35 anhedraJ., 0.2 0.1-0.4 1 
green subhedral 

Mafic silicate 	 green-yellow 6 anhedral 0.4 0.1-1 2 

Plagioclase gray trans- 55 subhedral, 0.1 0.6.-1 
lucent lath-shaped, 

anhedral 

Opaques 	 black i+ anhedral 0.2 0.2--0.5 3 
lusterous 

NOTES: 

1. 	 Pyroxene proj ects from grounclmass int.o vugs, in which they are 
euhedral. No extensive colar zoning. 

2. 	 Olivine occurs mainly as subrounded porphyritic which are either 
fractured, large single crystals, or groups of smaller crystals 
with cataclastic texture. 

3. Appears to be 	an early crystallizing phase. 

Sample 15607 - Typical of 
Rille rake sample group 5 
s-'71-l+4932 
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1:;608 


ROCK TYPE: Microporphyri tic basalt, fine WEIGHT: 1. 2 g 
grained DENISTY: 

COLOR: Gray (N5) DIMENSIONS: 1. 5 x 1 x 0.5 cm 
SHAPE: Angular, subrounded corner:: 
COHERENCE Intergranular: Tough 

Fracturing: None 

BINOCULAR DESCRIPTION BY: MOI'Tison DATE: 9/1/71 

FABRIC: Inequigranular 
VARIABILITY: None 
SURFACE: Irregular 
ZAP PITS: Many on T, N, E, B; fev! on W. 
CAVITIES: Vugs 1-2%; crystals grm, across vugs. 
SPECIAL FEATURES: The average grain size of this rock is less than that of 

most Apollo 15 basalts" PyrOJwne (?) or plagioclase color differ:l from 
that of pyroxenes from other I,pollo 15 basalts. 

%OF SIZE(mm) 
COMPONENT COLon. ROCK SHAPE Dom. ~~~ NOTE 

Mafic silicate yellow 2 equant 0.5 0.2-0.7 1 

Mafic silicate olive gray 55 laths to 0.15 (0.1-1 2 
to dark anhedral 
greenish mass 
gray (5G 4/1) 

Plagioclase yellowish 40 13.nhedral 0.1 0.1 3 
white 

NOTES: 

1. Olivine, occur:3 as phenocrysts in granular groundmass areas. 
2. 	 Appears granular aqay froIl vugs but becomes prismatic around vugs. 

The gray color of this mineral is unusual if it is pyroxene. 
3. 	 Granular mineral in matrix. 

Sample 15608 - Typical of 
Rille rake sample group 3 
s-71-4~966 
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15609 


ROCK TYPE: Basalt WEIGHT: 1.1 g 
COLOR: (Dust covered) DENSITY: 
SHAPE: Blocky, subangular DIMENSIONS: 1.1 x 1.1 x 0.4 cm 
COHERENCE Intergranular: Tough 

Fracturing: Nonpenetrative 

BINOCULAR DESCRIPTION BY: Wilshire DATE: 8/31/71 

FABRIC: Moderately inequigranular, intergranular 
VARIABILITY: 
SURFACE: Hackly at grain size level. 
ZAP PITS: 
CAVITIES: None 
SPECIAL FEATURES: Too dusty for accurate description. 

%OF 
COMPONENT COLOn ROCK SHAPE 

Plagioclase white 50 equant to 
traDillucent lath 

Mafic silicate pale to deep 1+3 equant 
brown 

Mafic silicate yellow-green 5 stubby 
prisms 

Opaques black 2 equant 
to plates 

NOTES: 

1. Pyroxene 
2. Olivine , with black inclusions. 

1 CM 

____... 

Sample 15609 - Typical of 
Rille rake sample group 3 
s-71-1\l,962 
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SIZE(mm) 
Dom. Range NOTE 

0.5 0.5-1 

0.4 0.2-0.8 1 

0.7 0.7-1 2 

0.2 0.2-0.5 
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1:5610 


ROCK TYPE: Basalt WEIGHT: 1. 5 g 
COLOR: Brownish gray (5YR 4/1) DENSITY: 
SHAPE: Blocky, angular DIMENSIONS: 1.3 x 1 x 0.:5 em 
COHERENCE Intergranular: Tough 

Fracturing: None 

BINOCULAR DESCRIPTION BY: Wil:3hire & Morrison DATE: 8/31/71 

FABRIC: Inequigranular 
VARIABILITY: None 
SURFACE: Hackly to irregular on grain size scale. Glass on one area of 

Wand on one corner of E. 
ZAP PITS: Few on T; none (?) on N, S, B. 
CAVITIES: 10-15% irregular cavities with large pyroxene prisms crossing 

them. 
SPECIAL FEATURES: 

%OF SIZE(mm) 
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE 

Plagioclase 	 trans·: ucent 40 laths 0.5-0.70.2-1 
to very light 
gray 

Mafic silicate 	 deep brown 60 prisms to I 0.2-3 1 
to yellow equant 
green grains 

Mafic silicate 	 yellQ1,J green I equant 0.5 2 

Opaques 1 	 equant (0.5 0.1-0.5 
some 
plates 

NOTES: 

1. 	 Pyroxene, zoned from yel101; green to brown. Also as granular :Jrown 
groundmass pyroxene; large crystals are prismatic, small ones are 
equant. 

2. 	 Olivine. 

Sample 1 56'10 - Typical of 

Ri11e rake sample group 2 

S-71-15610 288 



15630 15636 15647 15659 


Sample 15630 - Typical of 8ample 15636 - Typical of 
Rille rake sample group 1 Rille rake sample group 2 

S-71-49269 8-71-49300 


2. ~ eM 

Sample 15647 - Typical of Sample 15659 - Typical of 
Rille rake sample group 3 
 'til1e rake sample group 4 

S-71-49581 8-71-L>97 '56 
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15666 ]'5672 15675 15682 


Sample 15666 - Typical of 

Rille rake sample group 6 

3-71-49760 


I 


__~",,'<r'. 

Sample 15675 - Typical of 

Rille rake sample group 8 

3-71-49826 


Sample 1 '5672 - Typical of' 

Rille rake sample group '7 

3-71-49818 

Sample "5682 - Typical of 

Rille rake sample group 9 

3-11-49893 
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15683 156136 1561313 156139 


_--11 YF'D 

Sample 15683 - Typical of Sample 156136 - Typical of 
Rille rake sample group '10 Rille rake sample group 11 
8-71-49885 8-71-49871 

Sample 15688 - Typical of 
Rille rake sample group 12 
8-71-49843 

~3ample 15689 - Typical of 
Hille rake sample group 13 
:3-71-49814 
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PHOTOGRAPHIC INDICES BY SAMPLE AND PHOTOGRAPH NUMBERS 


The index of photographs by sample Dumber (table XI) is designed to 
help locate photographs that show part or all of any specific Apollo 15 
lunar sample. Conversely, the index of samples by photograph number 
(tabel XII) is designed to help locate photographs that are not listed 
by sample number. The latter index is more complete and contains more 
explanatory information. 
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Tj\.BLE XI.- LUNAF SAMPLE PHO'I'OGRAPHI8 INDEX 


BY SJilvJPLE NUl1BEH 


8c:::.n:LeS~:r.Dle '-1'8" ""'~ r+orr,...~..,..,r Y1:'T"-[~'.,""••~ ,~dO U 6" ~'l~" .•.~ ~ 
HUC1berLumber 

t----f----------- .---..1+-----+----------­

15015 8-71-L.3303 to 
8-71-43%4 to 
8-71-44720 to 

8-71-L,;'308 
8-71-L,;)949 
8-71-L,L,751 

15059 
(Cont'd) 

8·-71-45722 to 3-71-45734 
8·-71-45736 
3-71-45745 to 3-71--45761 

15016 8-71-45477 to 8-71-i,'482 
8-71-46630 to 8-71-1;.(,635 
8-71-46962 to 8-71-/b993 

15065 3-71-42924 to 3-71-·45929 
3-71-45776 to 8-71-·45781 
8-71-45617 to 8-71-·45648 

15017 

15018 

8-71-'43662 to 8-71--L3663 

8-71-43629 to 8-71-·,.!632 

15075 8-71-43094 to 8-71",43099 
3-71-43965 to 3-71···43970 
8-71-43843 to 8-71-·43858 

8-71-43664 to 8-71-·',366715019 3-71-42957 to 3-71--42962 
8-71-43959 to 8-71-'43964 

15025 

15076 

3-71-43317 to 8-71-·,,3322 3-71-43827 to 8-71--43842 
8-71-43655 8-71-47676 to 3-71--47681 
8-71-44866 t.o 3-71--".1.871 8-71-47752 to 3-71--47783 
8-71-45073 t.o 8-71--,~)1 04 

15085 8-71-43088 to 3-71·-4.3093 
15026 8-71-43040 to 3-71--,UOi,3 8-'71-45900 to 8-71·-45905 

3-71-45862 to 8-71·-45895 
15027 8-71-L,.3633 to 8-71-.0638 

3-71-45649 to 8-71·-.',5680 3-71-43076 to 8-71·-4>081 
8-71-45782 to 3-71-45787 

15086 
3-71-47408 to 3-71·-4?J.13 
8-71-47629 to 8-71-47660 

15028 8-71-43639 to 8-71-0644 
8-71-45788 to 8-71-~5793 ;;-71-43070 to 3-71-43075 
8-71-45681 to 8-71-/5712 

1 50g8 

15087 

~3-71-43083 to 3-71-4.3087 
15058 8-71-44200 to 8-71-l4205 

3-71-45'190 to 8-'71-L5195 3-71-42918 to 3-71-42923 
8-71-45019 
8-71-45025 to 3-71-L,5028 15105 

15095 

:3-71-43408 to 8-71-43413 
8-71-45042 to 3-71-·1,5068 
8-71-47786 151" 5 3-71-48770 to 8-'1'1-48773 

8-'71-44212 to 8-71-/4217 1511615059 3-71-48754 to 8-71-48757 
3-71-45971 to 8-71-·/,5972 
8-71-45985 to 3-71-/,5988 151'17 8-71-48764 to 3-TI-48769 

-..L.~_ __'--_______•____, 
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TABLE XI.- LUNAR C3AHPLE PHOj'OGPAPHIC HIlEX 

BY SAIvIPL!': 'n)}fBER - (Ccntinucd) 

3EtI:lple 
I~lJ..."";1t€r 

I;::..S~A~ photogr2?h nU.l':,.8E:r 
Sa--e:::, 

Ihrrt 

-
.1.-0' 
--,---------------,, 

er 

1 5118 3-71-48758 to 3--71-48763 15245,62 3-71-48010 to 3-71-48013 

15119 3-71-48774 to 3--71--48777 15245,67 3-71-47998 to 3-71 -48001 

15125 3-71-48778 to 3--71-48781 1524 5,71 3-71-48002 to 3-71-48005 

15135 3-71-48782 to 3--71-48785 1524 5,80 3-71-48006 to 3-71-48809 

15145 3-71-48786 to 3--71-48789 1524 5,85 3-71-47989 to 3-71-47993 

15147 3-71-49329 to 3--71-49332 15255 3-71-44511 to 3-71-44516 
3-71-46453 to 8-71-/.6484 

15148 3-71-49321 to 3--71-49324 3-71-46549 to 3-71 -46554 

15205 3-71-42981 to 3--71-42986 15256 8-71-44499 to 8-71-44504 
3-71-46325 to 3--71--46356 3-71-46561 to 3-71-46566 
3-71-46579 to 3--71-46584 8-71-46357 to 8-71-46388 

3-71-47790 
15206 3-71-43190 to 3--71-43195 

3-71-46034 to 3--71-46065 15256,09 8-71-47793 
3-71-46028 to 3--71-46033 

15256,10 8-71-47788 
15245,01 3-71-47912 to 3--71-47915 

152 : 6,11 8-71-47789 
15245,17 3-71-47908 to 3--71-47911 

15256,13 8-71-47791 
15245,22 3-71-47904 to 3--71-47907 

15256,14 8-71-47792 
15245,28 3-71-47916 to 3--71-47919 

15257 8-71-45814 to 8-'1'1-/+5819 
15245,33 3-71-47928 to 3--71-47931 

15258 8-71-44794 to 8-'1'1-44795 
15245,37 3-71-47936 to 3-71-47939 8-71-44802 to 3-71-48803 

15245,40 3-71-47924 to 3--71-47927 15259 8-71-44956 to 8-'1'1-44959 

15245,48 3-71-47920 to 3--71 -4792.3 15265 3-71-44152 to 8-'1'1-/+4157 
3-71-46555 to 3-'1'1-46560 

15245,56 3-71-47994 to 3--71-47997 8-71-46485 to 8-71-46516 
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TABU: XL- LUNAR SAJvIPLE PHOTOGRAPHIC INDEX 


BY SAJvIPLE ~OMBER - (Continued) 




TABLE XI,"" LUNAR :3Al1PLE PHOTOGRAPHIC BDEX 


BY ~3AMPLE nUl"iBE:R - (Continued) 




15455,06 

15455,07 

15455,08 

15455,09 

15455,10 

15455,11 

15455,12 

15455,13 

15455,14 

15455,15 

15455,16 

15455,17 

15455,18 

15455,19 

15455,20 

15455,21 

15455,22 

15459 

15459,06 

TABIJ~ XI..- LUNAR. SAHFLE PHOTOC~RAFHIC INDEX 


BY SM1PLE GUlvlBER - (Continued) 


Sample NASA p:1otograpll number NASA photogr2ph Dw:nD.or Number 
.------- 1-------1-._._---_._----­

5-71-44146 to 5-71-44149 

5-71-44112 to 5-71-44-15 

5-71-43919 to 5-71-43922 

5-71-44108 to 5-71-44111 

5-71-44084 to 5-71-441)87 

5-71-44100 to 5-71-44103 

5-71-44104 to 5-71-44107 

5-71-43907 to 5-71-43;10 

5-71-44088 to 5-71-44091 

5-71-4389~ to 5-71-43902 

5-71-43903 to 5-71-43906 

5-71-44138 to 5-71-44141 

5-71-43915 to 5-71-43918 

5-71-43911 to 5-71-4::914 

5-71-44096 to 5- 71-41f099 

5-71-44134 to 5-71-411137 

5-71-44116 to 5-71-44119 

5-71-45585 to 5-71-45616 
5-71-45976 to 5-71-43780 
5-71-45784 

5-71- 50640 to 5-71- 5C652 
5-71-50660 to 5-71-50671 
5-71-50673 to 5-71-50679 
5-71-40785 to 5-71-40790 

15459,07 

15459,08 

15459,09 

15465 

15456 

15467 

15468 

15469 

15475 

15476 

15477 

15478 

15485 

15486 

15487 

5-71-50616 to 5-71-50639 
5-71-50635 to 5-71-50659 
5-71- 50672 
5-71-50779 to 5-71-50784 

5-71-50759 to 5-71-50774 

5-71-50791 to 5-71-50794 

5-71-44188 to 5-71-44193 
5-71-46421 to 5-71-46452 
5-71-46573 to 5-71-46578 

5·-71-44182 to 5-71-44-187 
5-71-47033 to 5-71-47038 
5-71-46738 to 5-71-46769 

5-71-44910 to 5-71-44913 

5-71-44914 to 5-71-44917 

5-71-44906 to 5-71-44909 

5-71-44226 to 5-71-44231 
5-71-47057 to 5-71-47062 
5-71-47932 to 5-71-47935 

5-71-44164 to 5-71-44169 
5-71-47051 to 5-71-47056 

5-71-44244 to 5-71·-44249 
5-71-46624 to 5-71-46629 

5-71-44238 to 5-71-44243 

5-71-44232 to 5-71-44237 
S-71-47039 to 5-n-47044 

5-71-44250 to 5-71-44255 

5-71-44218 to 5-71-44221 

--_._---- '----_._--'-_._------­
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TABLE XI.- LUIUm SAHPLE PHOTOGFJ\PHIC DJDEX 


BY SAMPLE ::uv[BER - (Co~Unued) 


San~Di~-~ i 
, NASA 

HWLber I-l-!___ 
15495 

15498 

15499 

15505 

15506 

15507 

15508 

15528 

15529 

1-- .1­

5-71-44206 

S-71-44194 
S-71-45973 
S-71-45981 
S-71-45713 
5-71-45735 
5-71-45737 
S-71-45762 

photograph mmlx~r 
I
'S;;;l-o1-"1:~::-,-t--" b;. ..' '1,0" -;-):',0' 0Vr2V 1 nu;;) er 
'atrLC1er ~::J 

·1-55-3-5---1-~5~-~7'1~-~4~47.47~9--to~5---7~1~-744~4~8~4--Ito 5-71-44?11 

to S-71-44199 
to 5-71-45975 
to 5-71-~5983 
to 5-71-45721 

to S-71-45744 
to S-71-45775 

S-71-44158 to S-71-44163 

S-71-47414 to S-71-47419 

S-71-47688 

S-71-44461 
S-71-47279 
S-71-47363 
S-71-47063 

to S-71-47719 

to S-71-44466 
to S-71-47310 
to S-71-47368 
to S-71-47068 

S-71-44527 to 5-71-44532 

5-71-44539 to 5-71-44540 
S-71-44521 to S-71-44522 

S-71-44808 to S-71-44809 
S-71-44812 to S-71-44813 

S-71-43645 to S-71-43648 

5-71-42930 to 5-71-42935 
5-71-45178 
5-71-45186 to 5-71-45189 
5-71-45105 to 5-71-45114 
5-71-45117 to 5-71-45118 
S-71-45125 
5-71-45131 
5-71-45135 
S-71-45139 
5-71-45143 
S-71-45151 
S-71-48199 

to 5-71-45128 
to 5-71-45132 
to 5-71-45136 
to 5-71-45140 
to 5-71-45148 
to S-71-45154 

___ ____._____._.__.____ . 

15536 

15537 

15538 

15545 

155~6 

15547 

15548 

15555 

15556 

S-71-47027 to 5-71-47032 

5-71-44487 to 5-71-44~90 
S-71-44485 to 5-71-44486 
5-71-47357 to S-71-47362 
5-71-47247 to 5-71-47278 

5-71-44523 

5-71-44806 
5-71-44810 

S-71-44820 
5-71-46618 
5-71-46770 

5-71-44922 

S-71-44968 
5-71- 44946 

5-71-44918 

5-71-43390 
5-71-43950 
5-71-44752 

5-71-43323 
5-71-45202 
5-71-45212 

to 5-71-44526 

to 5-71-44807 
to 5-71-44811 

to 5-71-44825 
to 5-71-46623 
to 5-71-46801 

to 5-71-44927 

to 5-71-44969 
to 5-71-44949 

to 5-71-44921 

to 5-71-43395 
to 5-71-43955 
to 5-71-44783 

to 5-71-43328 

to 5-71-45216 
5-71-45218 to 5-71-45220 
5-71-45222 to 5-71-45231 
5-71-45233 to 5-71-45241 
5-71-45243 
5-71-45249 
5-71-45257 
S-71-45260 
5-71-44836 to 5-71-44838 
5-71-44841 to 5-71-44843 
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SEmple 
Number 

15557 

15558 

15565 

15566 

15567 

15568 

15569 

15575 

15576 

15577 

TABLE 	 XI.- LUNMl 3AMPLE PHOTOGRAPHIC INDEX 


BY SAMPLE'lJMBER - (Continued) 


Sample 
l~ASA 	photOGraph muberI';ASA '~)hotOgraPh D:~::~ 

NU'nber 

- 155785-71-43309 to 5-71-43316 
(5-71-43315 deleted) 

5-71-44449 
5-71-45203 
5-71-45217 
5-71-45221 
5-71-45232 
5-71-45242 
5-71-45244 
5-71-45250 
5-71-45258 
5-71-45261 
5-71-44839 
5-71-44844 

5-71-43329 
5-71-45115 
5-71-45119 
S-71-45129 
S-71-45133 
S-71-45137 
S-71-45141 
5-71-45149 
S-71-45155 
S-71-45179 

S-71-42964 

S-71-42963 and 5-71-42970 
to 5-71--42974 15606 

5-71-43017 to 5-71-43022 15607 

S-71-43011 to 5-71-43C'16 15608 

5-71-43023 to 5-71-43C28 15609 

5-71-43396 to 5-71-43L:01 15610 

5-71-43402 to 5-71-43/[07 15612 

5-71-43029 to 5-71-43034 15613 

---------.. 
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5-71-42987 to 5.-71-42'992 

5-71-42999 to 5-71-43004 

5-71-43005 to 5-71-43010 

5-71-42993 to 5-71-42998 

5-71-42975 to 5-71-(2980 

5-71-44491 to 5-71-l4496 
5-71-46706 to 5-71- 1[6737 

5-71-444 67 to 5-71-44472 
5-71-47069 to 5-71-1~7074 
5-71-46802 to 5-71-46833 

5-71-44455 to 5-71-114460 
5-71-46636 to 5-71-46641 
5-71-46930 to 5-71-46961 

5-71-44473 to 5-71-44478 
5-71-47045 to 5-71-47050 
S-71-46674 to 5-71-46705 

5-71-43050 to 5-71-43052 

5-71-44942 to 5-71-~4945 

5-71-44938 to 5-71-~4941 

5-71-44932 to 5-71-44937 

5-71-44964 to 5-71-44967 

5-71-44960 to 5-71-44963 

5-71-44928 to 5-71-44931 

5-71-49066 to S-71-49069 

5-71-49074 to 5-71··49077 

to 
to 

to 
to 
to 
to 
to 
to 

to 
to 5-71-45·i 16 
to 5-71-45·124 
to 5-71-45·130 
to 
to 
to 
to 
to 
to 

to 

5-71-44454 
5-71-452'1 

5-71-45<:48 
5-71-45256 
5-71-45259 
5-71-45265 
5-71-44fl40 
5-71-44fl47 

5-71-43:)34 

5-71-45·134 
5-71-45138 
5-71-45142 
5-71-451';50 
5-71-45168 
5-71-45184 

5-71-42969 

15579 

15585 

15586 

15587 

15595 

15596 

15597 

15598 

Fines 

15605 



TABLE 	 XI.- LUJlTAll SA[v[PLE PHOTOGPAPHIC 

BY SA~[PLE NUJ~BEP - (Continued) 

,.-
Sawp

NASA photograph mlmber Nwnlc 
SampJe 
NU:ilber 

f--. 

15615 

15614 

15616 

15617 

15618 

15619 

15620 

15621 

15622 

15623 

15624 

15625 

15626 

15632 

15633 

15634 

15635 

15636 

15637 

15638 

15639 

5-71-49062 

5-71-49070 

5-71-49120 

5-71-49058 

5-71-49112 

5-71-49108 

5-71-49116 

5-71-49098 

5-71-49102 

5-71-49313 

5-71-49325 

5-71-49317 

5-71-49309 

5-71-49295 

5-71-49291 

5-71-49287 

5-71-49283 

5-71-49299 

5-71-49305 

5-71-49559 

5-71-49551 

to 5-71-49065 

to 5-71-49073 

to 5-71-49123 

to 5-71-49061 

to 5-71-49115 

to 5-71-49111 

to 5-71-49119 

to 5-71-4910'1 

to 5-71-49107 

to 5-71-49316 

to 5-71-49328 

to 5-71-49320 

to 5-71-49312 

to 5-71-49298 

to 5-71-49294 

to 5-71-49290 

to 5-71-49286 

to 5-71-49304 

to 5-71-49308 

to 5-71-49562 

to 5-71-49554 

1564 0 

1564 

15642 

1564 5 

15647 

1564 9 

156~i0 

156~i 3 

1565 6 

156£)8 

15660 

1566 

1566 2 

15663 

1566 4 

1566 5 

15668 

1566 9 

1567 

15672 

15674 

INDEX 

~\IASA photograph nurr.ber 

5-71-49563 

5-71-49555 

5-71-49575 

5-71-49567 

5-71-49579 

5-,71- 49 585 

5-,71-49547 

5-, 71-49571 

5-71-49735 

5-71-49531 

5-71-49535 

5-,71-49527 

5-71-49731 

5-,71-49717 

5-,71-49539 

5-71-49739 

5-71-49725 

5-71-49543 

5-71-49721 

5-71-49816 

5-71-49831 

to 5-71-49566 

to 5-71-49558 

to 5-71-49578 

to 5-71-49570 

to 5-71-49584 

to 5-71-49588 

to 5-71-49550 

to 5-71-49574 

to 5-71-49738 

to 5-71-49534 

to 5-71-49538 

to 5-71-49530 

to 5-71-49734 

to 5-71-49720 

to 5-71-49542 

to 5-71-49742 

to 5- 71-49 730 

to 5-71-49546 

to 5-71-49724 

to 5-71-49820 

to 5-71-49836 
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------

TABLE XI.- LUNAF. SAMPLE PHOTOGHAPHIC INDEX 


BY SAMPLE :;UMBEH - (Completed) 


~-------r------------------'-'---
San:ple 1,,\.31\ photograph numtET 
NlUl~bElr 

~------~--------------------
15675 

15680 

15681 

15682 

15683 

15684 

15685 

15686 

15687 

5-71-49822 

5-71-49827 

5-71-49867 

5-71-49889 

5-71-49883 

5-71-49837 

5-71-49875 

5-71-49871 

5-71-49879 

to 5-71-491326 

to 5-71-49:330 

to 5-71-49870 

to 5-71-49394 

to 5-71-49888 

to 

to 

to 

to 

5-71-49840 

5-71-49878 

5-71-49874 

5-71-4%82 

-_._--1._.___________ 

Sa.mple 

Numbe:r 
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