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ATTACHMENTS 
LAP ST Membership and Advocate Lists. 
Core Synopses - 15010/15011 and 14220 

LAPST AND REQUESTS FOR SAMPLES 

The Lunar and Planetary Sample Team CLAPST} met May 17-20, and recommended alloca
tion of 180 samples to 19 Principal Investigators. Their next meetings �till. be 
August 16-19 and November 16-19, 1979. Please submit requests for samples at least 
a week or two in advance of the meeting dates to allow time for assembly of back
ground information. Also, remember to include your schedule for studying the samples 
so appropriate priorities can be set for their preparation. 

LUNAR HIGHLANDS NEWSLETTER 

Volume 1, number 3, was mailed July 16. Let us know if you want to receive a copy 
but have not as yet. 

CORES 

Attached are the post-dissection synopses for double drive tube 15010/15011 and single 
drive tube 14220. The core schedule as given in Newsletter 19 (April 1978), has been 
set back by the delay in completion of the Lunar Sample Building. Consequently, the 
dissection of Apollo 15 drive tubes 15007, 15008, and 15009, the first to be done in 
the new laboratory, will be 3 to 6 months behind schedule. It should be possible to 
regain some of this lost time in 1980, however. 

LUNAR SAMPLE BUILDING 

Work was completed by the construction contractor several weeks ago. The final clean
up and installation of plumbing and nitrogen cabinets (by curatorial technicians) are 
underway. Following checkout of all systems and approval of operating procedures, 
the samples will be moved to the new vault and processing operations will begin in 
the new laboratories. Transfer of samples should take place in the third or fourth 
week of August. 



On July 20, the tenth anniversary of the Apollo 11 landing, the first floor display 
area and the second floor viewing room into the new laboratories were opened to the 
public. Exhibits in the display room describe the samples and their care and study. 
A recorded explanation of laboratory activities is played for visitors to the labor
atory viewing area on the second floor. It is expected that the Lunar Sample Build
ing will have several hundred thousand visitors every year. 

SAMPLES WITH RESTRICTED ACCESS 

It is the function of LAPST to advise not only on allocations of samples for scien
tific study, but also on protection of the overall integrity of the collection. 
Since the collection contains many samples with unique or special characteristics 
that could be degraded or lost through routine handling or allocation, both the 
Curatorial staff and LAPST must be alert to which samples these are. Various desig
nations on inventory listings and other means have been used to flag these samples, 
but the flagging systems are not fully effective and inappropriate use of some of 
these samples has been prevented only by the alertness of individuals familiar with 
the particular sample. 

Now t� more fully assure protection of special samples, those samples will be 
physically separated from the rest of the collection and all stored together in 
cabinets with access restricted to the Curator. These samples will become a reserve 
or Restricted Access Material (RAM) collection. Comments in general and suggestions 
of specific candidate RAM samples are solicited from sample investigators. 

Establishment of the RAM collection will require identification by sample number of 
each such sample and an inclusion document stating specific reasons for selection 
of this sample for the RAM collection. It is intended that only parts of rocks will 
be in this collection. Access to a RAM sample for sampling or removal will require 
a removal justification document that addresses the specific reasons of the inclu
sion document. Eventually, listings of the RAM materials, along with brief reasons 
for the inclusion of each, will be published. For the time being, the samples at 
the Brooks Storage Vault will be considered part of the RAM collection. 

PADDED BAG SAMPLES 

Apollo 16 rocks 67215 and 67235 were collected in special padded bags in order to 
have samples for study of the outermost surface layer of materials exposed on the 
Moon. Although to date no studies of these surfaces have been proposed, the rocks 
have received careful and minimum handling and have not been subdivided or allocated 
for any other purpose. Now we are considering examination of the rocks as breccias 
in conjunction with the Highlands studies. Teritative plans are to saw or break the 
rocks in two, set one part aside for preservation of the surfaces, and study and 
allocate material from the other part. Since this procedure would entail some hand
ling and would also provide an opportunity for getting a surface sample for study, 
we are inviting suggestions on handling the rocks and proposals for making surface 
studies. It should be noted that the rocks are probably dusty all over from the 
adhering soil collected with the rocks. 

SIEVING OF SOILS 

During the preliminary examination period after receipt of the samples from the 
Moon, most of the soils were sieved at 10 mm, 4 mm, 2 mm, and l mm. In the past 
two months, to prepare samples for the Lunar Highlands studies, stocks of less than 
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l mm size fractions have been sieved for 1 1  Highlands soils. Eventually, we hope 
to have stocks of these smaller size fractions for all of the plentiful soil samples, 
and for core material as we.ll, for rapid filling of allocations. To build these 
stocks ,gradually, the curatorial laboratories will do a reasonable amount of siev
ing in the preparation of allocations. This will conserve sample material (many 
studies use only certain size fractions), save effort (most time is spent in prepar
ation and cleaning sieves and relatively little extra time is taken in sieving a 
larger sample), and produce a uniform product (the techniques and equipment used are 
those used by D. S. McKay). 

The sieves are Buckby-Meares with nickel mesh and stainless steel frames, An epoxy 
cement is used to seal the mesh in the frame so grains cannot work their way into 
the inside of the frame. For one set of sieves, a flash coating of rhodium was 
applied over the nickel mesh. The sieve sizes in microns are 1 000, 500, 250, 125, 
90, 75, 45, 20, and 1 0. Fractions with few subdivisions are made for some alloca
tions, as for example 1 000-90, 90-20, 20-1 0 and <10 microns. For making grain mount 
thin sections, however, the size spread should not be too great or the largest and 
smallest grains cannot both be given proper representation in a section at a parti
cular thickness. 
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C O R E SYNOPSIS 

Sample No. 14220, a single, 2 cm diameter drive tube, taken to augment trench samples 14148, 14149 and 14156. 

Field relationships: Core 14220 was taken at station G, 6 meters East from the trench, which sampled a 
surficial dark brown layer, then a thin layer of small, glassy-like pebbles, and a third layer, 18 inches below 
the surface, of some very light material, Station G was located 100 meters East from 100-m North Triplet 
Crater, on the Fra Mauro Plains, and was 200 m Southwest from the Fra Mauro Ridge, 1 km Southwest from Cone 
Crater, and 500 m Southwest from the continuous ejecta blanket of Cone Crater. 

Samrle history - possible contamination or disturbance: The core tube was driven to a depth of approximately 
36 cm, but contained approximately 16 cm of soil, for a 45% sample recovery; the exact ouantity and location 
of missing material is unknown. After opening, soil was found on all sides of the plug, which was supposed to 
have been at the lunar surface, and there was 0.575 gm of soil above the plug. The �ull ring hole at the top of 
the core was open, and the largest rock fragments in the soil above the plug could have fit through the hole. 
Hence, it is not certain that the 0,575 gm of soil came through the pull ring hole from outside the core tube, 
or from the top of the soil column within the core. 

Core 14220 was collected on 5 February, 1971, and placed in the Apollo Lunar Sample Return Container 
(ALSRC) No. 1006, which was sealed on the moon, and maintained a pressure of 60 microns Hg until opened on 12 
February, 1971, in the SNAP line of the Lunar Receiving Laboratory. The core was placed in bolt-top container 
266-1004, and stored in dry N until 9 May, 1979. Dissection took place between 17 and 24 May, 1979. 2 
Length: 16,0 cm, with sloping bottom, slore of:. 0.1 cm, Total mass: 80.7 gm. Bulk density: 1 .69 gm/cm3 

Numbering of samples: Dissection took place in one pass, and dissection splits are numbered consecutively 
downward from the top of the core. About one-third of the diameter of the core was left in the core tube 
for impregnation with epoxy in order to provide a permanent stratigraphic record of the core, and to provide 
material for thin sections. 

Summary of stratigraphic units identified during dissection: 

Unit Depth/samples light/dark relative major petrographic components 
color grain size 

6 0,0 - 5.S+cm dark fine, with Unit 6 is unusually friable. In the 1mm fines, agglutinates, 
14220,7 - ,28 large clasts fragmented glass and soil breccia are abundant throughout the 

9% > 1mm unit. and there are spot concentrations of light-colored 
annealed-matrix breccia. Rounded, tan to whitish granules 
and silvery droplets are common in the , 1mm fines. Appears 
comparable to trench soil 14148. 

5 5.5+ - 7.5 cm dark moderately Fragmented mineral grains are noticeably commoner in unit 5 
14220,29 --,36 fine than 6, and the coarse fraction shows an abundance of light

10% > 1mm matrix breccia. Vesicular glass is concentrated at the bottom 
of the unit (as well as elsewhere in the core) but the soil is 
otherwise not comparable to the trench middle, sample 14156. 

4 7.5 - 9.0 an moderately coarse Large clasts of li�ht-matrix breccia are very conspicuous in this 
14220,37 -,42 dark, 14% >111111 unit, but a variety of annealed-matrix breccia fragments are also 

whitish co111Tion. Fragmented mineral grains predominate in thec.lmm fines 
clasts from here to the base of the core, with tiny whitish granules less 

common, glass and metallic droplets relatively rare. 

3 9.0 - 11.0cm moderately fine Agglutinates, basalt fragments and dark annealed-matrix breccia 
14220,43 -,50 dark 5%> llllTI particles predominate in the coarse fraction; fines as above, 

2 11.0- 12.5 an moderately very Fragmented vesicular glass and soil breccia are the only common 
14220,51 -,56 dark coarse coarse components in this unit; fines as unit 4. 

26% '> 1mm 

12.5- 16.0 an moderately moderately This unit contains a variety of particle types, including 
14220,57 -,68 dark fine agglutinates, fragmented glass, soil brecc,a, basalt, and dark 

8% >lmm annealed-matrix breccia. It appears to be very similar to 
trench bottom sample 14149, 

14220, P. 1 
5 June, 1979 



DR I VE T U B E 1 LJ 2 2 0 : L O C A T I O N O F D I S S E C T I O N SAMPLES 
Fine (�lmm) Fraction Coarse (>lrrm) Fraction Special Samples 

Stratigraphic Columnar Depth Below Sample Sample Sample Sample Sample Sample Sample Type and Position in Core 
Unit Section Surface(cm) No. Wt. No. Wt. No. Wt. �--

F 

� ll!£ cu:, _,_, 
,7 0.965 - 0.5 -�. 
,9 1.183 

- - 1.0 
� 1.5 

, 11 l .30F. - -
.. �! �.J 

2.0 
, 13 1.408 

�,:;:-r,, ··-'-'e 
2.5 

, 15 1.478 -
�- (� 

3.0 
, 17 1.342 

ll1 • 
-

'- 3.5 
, 19 1.329 

(Tl'• ,21 1.609 

11' ,ii-, �' 
- 4.0 

4.5 
,23 1.337 - -----·· ···-· ··-·· ---

5.0 
,25 1.283 • -

d-� .a2,.. 5.5� 
,27 1. 711 -

ll() 
-

: ,29 1.305 - 6.0 
aio 6.5 

,31 1.624 - -c; 

7.0 - ,33 1.448 - -----
fl!� 7.5 

,35 1.486 - -·-----·-----
,37 1.484 

8.0 -
c,9-P2, 8.5 

,39 1.468 - ----ll 

!'@' 9.0 
,41 1.484 - -

C> 9.5 
,43 1.657 -

$3C., 10.0 
,45 1.544 - -

0,,,0 ,47 l .253 4ft, 6c 10.5 -
o�-GD - 11.0 

49 1.139 

� 
- 11.5 

51 1.346 
,53 1.577 . 

12.0 
� 12.5 

,55 1.168 -
\Bs 13.0 

,57 1.292 -
2 

�� 13.5 
,59 1.394 -

a 14.0 
,61 1.461 

@ 
14.5 

,63 1.258 -1 

(@ 15.0 
,65 1.236 

@ 
-

,67 2.079 
16.0:_ 

Lithologic symbols in columnar section: 

,B 
, 10 
, 12 

, 14 
, 16 

, 18 

,20 
,22 
,24 -·- -
,26 
,28 

,30 

,32 

,34 

,36 

,38 

,4rJ 
,42 

,44 

,46 
,48 
.50 

.52 
,54 

,56 

,58 

,60 

,62 
,64 

,66 

,68 

O.rJ79 

0.227 
0.067 

0.122 
0.406 

0.092 
0.141 

0.189 
0.071 

0.078 

0.066 
0.150 
0.217 

0.100 

0.194 
0.072 
0.102 

0.565 

0.078 
0.065 

0.088 

0.084 
0.504 
0.346 

0.626 

0.037 
0.056 

0.182 
0.065 
0.116 

0.281 

• 2 0.575 

,4 0.461 

,5 0.478 

' 

,6 0.445 

,69 0.376 

,3 0.380 

bulk soil from above plug 

rind� from O - 5 cm 

rind, from 5 - 10 cm 

rind, from 10 - 16 cm 

dissection table sweepings 

bulk soil in bottom cap 

Agglutinates� Fragmented vesicular glass <t> Soil 8reccia D Dark-matrix breccia • 
Annealed-matrix breccia - dark·tll, light� 

Basalt @ 

* The rind is a thin layer of soil immediately adjacent to the core tube wall; this soil has been smeared during the 
samoling process, and is removed to improve the purity and integrity of m�erial within the core. 

l 

14220, p. 2 
5 June, 1979 



C O R E S Y N O P S I S 

Sample Number: · 5O11, top half of a double, 4 cm diameter drive 
ftube(l50l0/l501 1 

Field Relationships: Core 1 5010/1 501 1 was taken on a mare surface 20 m 
from the rim of Hadley Rille at station 9A. The tube was driven full depth, 
but the last 20 - 30 cm were more difficult to penetrate. 

Sample History - possible disturbance or contamination: The core was collected 
August 2, 1971 and placed in an unsealed Sample Collection Bag. This bag, after 
being ·exposed to spacecraft cabin and terrestrial atmosphere on the return 
flight, was sealed in 2 teflon bags and a polyethylene bag on board the recovery 
ship as quickly as possible after splashdown on August 7, 1 971 . The sample bag 
was opened in the Lunar Receiving Laboratory in a nitrogen atmosphere cabinet 
August 20, 1 971 . During sampling the top of the tube was tipped downward about 
50 from the horizontal before the keeper confined the upper surface of the soil. 
Loss of soil from the bottom of 1 501 1 was possible as the two tubes were 
separated by unscrewing. The capacity of the tube was 34.9 cm length of soil. 
When the keeper was emplaced after separation and capping, the tube contained 
29.2 cm of soil. Incomplete filling of tube and compaction of soil may 
account for some of this difference in length. About 8 g of soil was found 
inside the tube on top of the keeper (top end of core). In this configuration, 
this excess soil was not considered part of the core. Whether this soil, 
which was equivalent to 3 - 4 ITITI core depth, came from inside the core by 
leaking through small holes in the keeper or from outside the core through 
larger holes in the plug is not· now known. Grain size data indicated that 
probably some of the 8 g, but definitely not all of it, came from inside the 
tube. Between 1971 and 1 978 the core was stored horizontally and some 
settling of soil occurred, especially at the ends of the core. The only 
unit which was not affected was Unit 7 (14.0 - 20.0 cm). This unit was 

- particularly dense and coherent. Problems arising from mixing of soil due 
to settling may be minimized by examining soil from the second or third 
dissection, since the void created by settling of soil was confined to the 
volume removed in the first dissection. Retention of stratification away 
from the ends of the core was evident from distinct unit boundaries 
observed in the 1977 x-radiographs. 

Weight, Length, Density: Before opening tube · After extrusion 
Weight 660.7 or 651.5* g 647.8 g 
Length 29.2 cm 26.4 cm 3 3 Density 1 .70 or 1 .68 g/cm 1 .84 g/cm 

*calculated only weight of soil confined by keeper, 
see 8 g referred to in Sample History section 

Cross-dissection: In order to characterize lunar surface processes, the 
uppermost 4 rTm of core 1 501 1 were dissected transversly before the core was 
extruded into the longitudinal dissection receptacle. For the cross
dissection, the core was place upright, and four discs of soil each 1 mm thick, 
were removed. Normally five 1 mm discs are removed, but the extruder failed 
to push the sample completely into the 5 mm receptacle, so only the top 4 ITITI 

were dissected. For this core each disc of soil was removed in halves. The 
upward half during storage and the downward half were processed as separate 

15011-1 



SI* !i!e!nd tn Stortgt }tdt Oownw,rd In StOrl!J!: 
s-,1, l11ttrnl 

lfloi, l11Mr 
Surhct 

.,. ,, .. ··- ··-
POSITION Of 
COfl:[ DURING 
T><E CROSS
OISSECTIOH 

.... 
� 

� 

t : I 
S1dt Upw1rd : Sldt Downw1rd 

Selll'lle 
-r 

5 
9 

13 
18 

s-.,1, s-,1, s-.,1, 
lih!lght -r Wtl9ht 

,1519 .0119 
.4ffg 10 .0089 
.Ill<) 14 ,Oll9 ·'"''' " .OJI 

s-..,, Stt11Plt s-.,,. s-.,1, 
-r Wtl,tlt -r Wfl9ht 

1 1.019 .0069 
11 1.2969 " ,IC>tg 
II I.lilt 17 ,Z41t 
lO 1.lll, ll ., .... 

..--::::;d�p�---·-·;·;.;-·}-- ,28 - ,999 1st (standard) 

--�-:� __ }-- ,1000 - ,1999 2nd (minimal Pb) 
. l cm }- ,2000 - ,2999 3rd (standard) ·-r- ,6000 - ,6999 epoxy impregnated sections 

Early dissection of the 4""' at the lunar 
surface took place before extrusion and 
is documented on a separate diagram, 

samples. This was done because settling during storage had caused a void 
space to fonn on the side upward, and, therefore, the side downward was 
believed more stratigraphically preserved. Samples were sieved at l mm, 
and the size fractions were numbered as shown below. Then the core was 
turned horizontally and extruded into the dissection receptacle, where 
it was dissected lengthwise in 5 mm increments. Three passes down 
through the diameter were required to complete the dissection. 

Longitudinal Dissections: In a standard dissection, samples are sieved at 
1 mm.under organically uncontaminated (CP-7) conditions. To produce samples 
with reduced contamination, the material in the second dissection was not 
sieved, was subject to minimal handling with specially acid washed tools, 
and should be suitable for Pb analyses. Each dissection is assigned a 
separate series of split numbers as shown in the diagram below • 
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.\!.!!.!l 0eeth Samele Numbers 
X-ray: 
Relative Texture, lnnslty Grain She Major L1thologlc Comeonents 

e fl 
e � .. 

ti .. .. " ,._ ·- ,D ·- .,_ ,,_ .c--� -; � -� ::: � ... 0 
L., 

ii j� j?; �E 0 
CE 

L L L .,.� . ,". ..... ..... ..... "'"' .. ... Ii L !.i L !.i L la L !.i L 
�I L O>  �8. ..... ..... .,. a. .,.a. .,. a. 

0.4 - 6.0 C11 ,28 - ,50 
,1000-·,1012 

11edlum gr1 In she .087 .051 .020 .012 .005 

,2000 - ,2023 

8 6.0 - 14.0 C11 ,51 - ,85 finer grain she 
,1013 - , 1032 

.056 .031 .013 .007 .004 

,2024 - ,2057 

14.0 - 20.0 OIi ,86 - , 111 finer grain she, .094 .063 .020 .008 .002 
,1033 - ,1045 more dense 
,2058 - ,2082 

20.0 - 26.4 C11 ,111 - ,138 11edl1111 grain she 
,1046 - ,1059 

.101 .080 .014 .009 .002 

.2083 - .2101 

of Strati ra hie Units Identified Durin Dissection: The color of 
t e core was to on t e unse Soi Co or ca e, a medium to 
dark gray. No gradations were noted except a band containing 5 - 10% 
lighter color mottles from 3 - 6 cm depth. Among rock fragments greater 
than 1 mm, mare basalt was the dominant lithology in all units. The 
abundance of glass and anorthositic fragments was enriched in the upper 
units. Variance in weights of lithic components among units was much 
less in 15011 than 15010. Because the core appeared uniform in color, 
grain size, and lithic composition, unit boundaries were mainly determined 
from texture and densities observed in x-radiographs. Typically, core 
unit boundaries are not mainly determined by x-ray data. Lithic abundance 
numbers given below are directly comparable with those for 15010. 
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OPIVE TUBE 15011 

L O C A T I n N O F S .n r,, P L E S , F I R S T D I S S E C T I O ti ( S T A N D A R D l 

Stratigraphic Cm 
Unit Depth 

9 

5.0 

10.0 

15.0 

7 

20.0 

6 

25.0 

0 
� 

Columnar 
Section 

Oito 
0 

.::> � 
� 

' 

D
O 

c::::, 

Q 0 

Q) 
� -
f 

Q 

� 

Q 
Cim 0 

(? 
• 

n� 
Li thologic Symbols 

D 
Basalt 

*Measured after extrusion 

Cm 

Interval Samples 

fine (< l mm) 
fraction 

Interval Samples 

Coarse ( > l mm) 
fraction 

Depth Below Sample Sample Sample Sample 
Wt. Lunar Surface* No. Wt. No. 

- 0.4 See Soec1al Se tion on Ton 4 nvn 

28 
>- 0.9 

30 
>- J.4 

32 - 1.9 - 2 .4 34 

2 .9 ,36 

3.4 39 -- 3.9 41 

4.4 43 -- 4.9 ,45 

5.4 48 

5.9 ,50 

6.4 ,52 
,54 - 6.9 

7 .4 ,56 -
- 7 .9 58 

8,4 ,60 -
8.9 62 -
9.4 ,64 

9.9 ,66 -- 10.4 £Q 

>- 10.9 . 71 

>- 11.4 , 73 

,__ 11.9 " 
- 12.4 70 

,- 12.9 on 

- 13.4 O? 

..._ 13.9 .A4 

- 14.4 . , 
- 14.9 .AB 
- 15.4 Ql 

,__ 15.9 .91 

,__ 16,4 .95 - 16.9 97 

- 17.4 99 

,__ 17.9 lnl 

,__ 18.4 '"' 
18.9 ,n, 

- 19.4 ,no - 19.9 ,n 

20.4 11? -
20.9 114 -
21.4 '" -
21.9 11R -- 22.4 '" - 22.9 '" - 23.4 l?S 

23.9 1?7 -
24.4 ,,. -
24.9 '" 

_ 25.4 '" 
25.9 ·-· -
26.4 '" 

[] 
. 

. 

Soil Breccia Glass 

1.897 

1.820 
2 .367 
1.956 

2.324 

2,540 
2 160 
2.189 
2.233 
2 .012 

2.167 

2 .117 
2.094 
2. 704 

2.096 
2,231 

2 .487 
J.952 
2 .351 

? ,on 

2 .307 
2 .556 

? "" 
? .on 

? ,n 

? c<n 

2 "" 
? , •• 

2.47B 
? <no 

2 "" 

2 son 

2.584 

2.411 

2.630 

? "'' 

? , .. 

? ,o, 
? ,n< 

'.17� 
, ,on 

? <I,? 

' 1?4 

? ,no 
' <n< 

? . 144 

2.720 

2.549 

2 17R 

2.341 . " 
' n,s 
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29 .119 

,31 .154 

,33 .212 

35 .075 

37 .153 

,40 .086 

42 .143 

,44 .206 

,46 .281 

,49 .J 78 

,51 .151 

,53 .357 

,55 .208 

,57 .123 

59 .139 

,61 .158 

,63 .153 
,65 .094 

,67 .124 

7n l!Q 
72 .135 

,74 .U96 

7< non 

70 n,o 

01 ,n1 ., ,no 

OS 1'R 

R7 noo 

89 .114 

Q? ,,, 
Oh l?R 
o, .057 

98 .112 

.100 .095 

102 .223 

,,,. ,n, 

1"7 ?R4 
,nn n,,o 

"" 
111 ?l,O 

>< ?Q? 

117 '" 
'10 ,<Q 
"' ??n 
"" "" 
,,, 269 

l?R • 187 

.130 .254 

'" 174 

134 .449 

'" n-. 
"" . 7'1 

lll 
Anorthosit1c 
Breccia 

Special Samples 

Sample 
No. 

,38 

,47 

66 

90 

1?n 

Sample 
Wt. 

.047 

.032 

.302 

.096 

.588 

Sample 
Type 

An8x 

AnBx 

Clod 

Clod 

Basalt 

Sample 
Interval 

2.4-2.9 cm 

4.7-�.o cm 

-·-
9.3-10.u cm 

14. 5-14. 9 cm 

19.9-20.9 en 



D R I V E T U B E  1 5 0 1 1  

L O C A T I O N O F S A M P L E S, S E C O N D D I S S E C T I O N CM I N I M A L P Bl 

Stratigraphic Cm 
Uni t Depth 

9 

Columnar 
Section 

o�o  

Interval Samples Special  Samples 

Depth Below Sample 
Lunar Surface• No. 

Sample Sample 
Wt. (g) No. 

Sample 
Wt.(g) 

0.4 r - - --·-.: ,1  · --• ' ·  l'\n •-- 4 ffffl -
- 1 .0 JnM ' <« 

- 1 . 5 1001 3.015 

2.0 1 002 2 .777 

- 2.5  1 003 2 601 
1 004 2 371 1 005 0. 703 - 3.0  

3 .5  1 006 2. 992 -

t> 
� 

4 . 0  1 007 2 600 

4 .5  1 008 2 .905 

5.0 1009 2.510 I 
5.0 

.:) �  
5.5  , 1010 3 .071 

6 .0  1011  2.917  : 10 12  0.31 3 

� 

R 10.0 

o O  

c:::, 
! ! 0 

1 5 .0  

7 
� 

C? 
0 

20.0 

Q 
� 

� 
e 0 

(? 
25.0 

C) 
-y-

-
1SI:1) 

L ITHOLOGIC SYMBOLS 

D 
Basalt 

*Measured after extrusion 

- 6 . 5  1 0 1 3  2.321 - 7 .o , 1 01 5  2.955 - 7 .5  , 1 0 1 7  2 .937 - 8. 1  , 1018 2.452 

,- 8.5 1non ? , " 

- 9.0  1021 3 no 

- 9.5 1 022 2 597 

- 10 .0  1 023 3 027 

- 10.5 1 024 3 063 

- 1 1 .0 1025 2 618 

- 1 1 .5 1026 3 249 

- 12.0 1 027 2 938 

- 12.5  1028 2 569 

- 13.0 1029 3 203 

- 13.5  1030 2 789 

- 14.0 1031 2 .930 

- 14.5  1 033 2,893 

- 1 5.0 1034 2,865 

- 15.5 .1035 3 255 

- 16.0 ,1036 3,544 

- 16.5  . 1037 3.349 

- 1 7.0 , 1038 2.620 

- 1 7 .5 , 1040 2,990 

- 18.0 ,1041 2.863 

- 18.5 .1042 3 147 

- 1 9.0 1 043 3 329 

- 1 9. 5  .1044 2 987 

- 20.0 .1045 3 340 

,__ 20.5 1046 3 1 1 0  

,__ 21 .0 1047 3 3 12  - 21 .5  . 1048 3.21 1 - 22.0  . 1049 2,934 - 22.5  , 1 050 3,355 - 23.0  , 1051 3 .373 

>-- 13.5 .1052 3,167 

,..._ 24 ,0  1 053 3,328 

,__ 24.5  1 054 3,095 

- 25.0 1 055 2.827 

- 25,5 1 056 2,530 

- 26.0 1 057 1 , 906 
,� 4 1ncn 1 ,n, 

Soil Breccia Glass 

1 501 1-5  

! 
, 1014 0.579 
, 1016 0 . 127 

, 1019  0.260 

, 1 032 0 . 1 34 

, 1 039 0.290 

, 1 058 3 .07 1  

• 
Anorthositic 
Breccia 

Sample 
Type 

Basa 1 t 

Basa 1 t  
Basa 1 t 
Gl ass 

Red 1 i aht 
S01 I 

Basalt 

Sample 
Interval 

2.1 - 3.2 cm 

5.4 - 6.0 cm 
5.8 - 6 .5  cm 
6 .6  - 7 . 0  cm 

7 .6  - 8. 1  cm 

13 .6  - 1 4 .0  cm 

Rl!d l i ght 1 7 . 2  - 1 7  5 cm 
50 

3 fraas 24 . 9  - 26.3  cm 



Stratigraphic Cm 
Unit Depth 

q 

5.0  -< 

8 1 0 .0  

1 5 .0  

7 

20.0 

6 

25.0 

D R I V E T U B E  1 5 0 1 1  

L D C A T I D II O F S A 11 P L E S, T H I R D D I S S E C T I D II (S T A II lJ A R Dl 

Interval Samples 

Fine ( < l mm) 
Fraction 

Interval Sampl es 

Coarse ( > l mm) 
Fraction 

Special Sampl es 

Columnar 
Section 

Depth Bel ow Sample 
Lunar Surface• Ho. 

Sample Sample 
Wt.(g )  No. 

Sample Sample 
Wt. (g) No.  

0 .4  See special section on top 4 nm -
o�o  

- 1 .0 
1 . 5 -- 2.0 

0 2 .5  -
- 3 .0  

3 . 5  
- 4.0  
- 4 .5 
- 5 ,0  

� 

- 5, 5 

'-- 6 ,0  - 6, 5 

� 
- 7 . o  - 7 , 5  - 8.0  

.__ 8.5  

, - 9.0  • - 9.5 

'-- 10,0 
- 10, 5 

...._ 1 1 .0 

o O  '-- 1 1 ,5 
...._ 12 .0  
- 12,5  

C) - 1 3.0 
- 1 3. 5 

0 - 14.0  
- 14 . 5  
- 1 5.0 
- 15. 5 

- 16.0 
- 16.5 

- 1 7.0  

f 
- 1 7.5  
- 18.0 
- 18.5  
- 1 9.0 
.__ 19. 5 

Q 
.__ 20.0 

� 

...._ 20. 5 

...._ 21 .0 
'--- 21 . 5 

...._ 22.0 

� - 22.5 

e 0 
- 23.0 
- 23.5 

(? ...._ 24.0 
--- 24 . 5 

- 25 .0 
C) 0 - 25 .5 

:)r-'clfi - 26.0 -
26 .4 

Li thologic Symbols  

Basal t Soil Breccia 

*Measured a fter extrusion 

,2000 3 .  935 
OnM ? «• 

2004 3 .090 
onn, 1 n,n 

2008 2 .  745 

2010 2 .837 
2013 2 479 
201 5 3,289 

,2018 3 . 008 
,2020 3 ,206 
,2022 2,918 
2024 2.829 

,2026 2 . 955 
2028 3 .222 

,2030 3 . 1 52 
,2032 2 ,874 
,2034 3 .092 
,2036 2 .994 
,2039 3.201 
,2041 2.676 
2043 3 ,205 

,2045 3 ,031 
,2048 2.626 
2050 2.867 

,2052 3 .050 
,2054 2.646 
,2056 3.380 
2058 2 .935 

,2060 2.842 
.2062 3 .571 
,2064 3 . 029 
,2066 2.563 
,2068 . 3 .030 
,2070 3 .563 
,2072 2.888 
,2075 2 .954 
, 2077 2 .809 
,2079 3 .008 
2081 3 . 361 

,2083 3 . 163 
,2085 3.010 
,2087 3 .420 
2089 3 . 034 

,2091 3 .207 
,2093 2.798 
2095 3 305 

2097 3 1 4� 
21 00 2.856 

,21 02 3 .273 
, 21 04 3 .275 

,2106 4.740 

Glass 

1 501 1 -6 

2001 0.259 
onn, n cn1 

2005 0 . 1 96 
?M7 0 "' 
2009 0 . 169 
201 1 0.655 

2014 0 . 1 83 
2016 0 . 1 57 

,201 9 0 . 184 
,2021 0 . 322 
.2023 0, 236 
.2025 0 . 1 1 2  
,2027 0,267 
2029 0 .229 

,2031 0 . 1 27 
,2033 0 .090 
,2035 0, 1 39 
,2037 0 . 105 

,2040 0,257 
,2042 0,211  
.2044 0.050 
,2046 0. 180 
.2049 0, 254 
.2051 0.096 
.2053 0.404 
.2055 0 . 1 18  
,2057 0.094 
2059 0.055 

.2061 0.080 

.2063 0.220 
,2065 0.414 
,2067 0.546 
,2069 0. 129 
,2071 0. 191 
,2073 0 .074 
,2076 0 . 1 30 
,2078 0. 159 
,2080 0.370 
.2082 0 1 97 
2084 0.238 

.2086 0.248 

.2088 0. 158 
2090 0 1 60 

,2092 0.457 
, 2094 0.227 

20Q6 n no 

?noc n "' 
.2101 0 . 144 
,21 03 0.220 
,2105 0.390 

,2107 1 .685 

• 
Anorthositic 
Breccia 

,2012 

.2017 

,2038 

,2047 

,2074 

?nnn 

Sample 
Wt. (g)  

0 .282 

0.067 

o. 1 36 

0.174 

2 .287 

n nnc 

Sample 
Type 

dark soi 1 

l iaht soil 

An Bx 

Clod 

Basalt 

"·-,H 

Sampl e 
Interval 

3 .0  - 4 . 1  cm 

4 ,0  - 4 . 7  cm 

8.7 - 9,4 cm 

1 1 .2 - 1 1 ,  7 cm 

17 . 3  - 19 .0  cm 

,o c _ o. c ,-



1 st (standard) 
2nd ( standard) 
3rd (minimal Pb) 
4th ( standard) 

epoxy impregnated sections 

C O P E S Y N O P S I S 

Sampl e Number : 1 c; n 1 (t· bottom hal f of a doubl e ,  4 cm d i ameter 
drive tube (1501 0/15�1 1 )  

Fi el d Rel ati onships : Core 1 501 0/ 1 501 1 was taken on a mare surface 20 m 
from the rim of Hadl ey Ri l l e at stati on 9A . The tube was dri ven ful l 
depth , but the l ast 20 - 30 cm were more di ffi cul t to penetrate . 

Sam l e  H i s tory - os s i bl e d i sturbance or contami nati on : The core was r �col ected August , 1971 and placed in an unsealed Sampl e  Col l ect i on Bag .• 
Thi s  bag ,  after bei ng exposed to spacecraft cabi n and terrestri al atmos
phere on the return fl i g ht ,  was seal ed i n  2 tefl on bags and a polyethyl ene 
bag on board the recovery s hi p  as qui ckly as pos s i b l e after spl as hdown 
on August 7 ,  1 97 1 . The sampl e bag was opened i n  the Lunar Recei vi ng Lab
oratory i n  a n i trogen atmosphere cabi net August 20 . 1 97 1 . After the keeper 
was empl aced by the astronaut , the tube conta i ned only 32 . 9  cm of soi l 

· { i t  shou l d  have conta i ned the max imum capac i ty of 34 . 9  cm) . Compacti on 
may account for some of the di fference i n  l ength . Lunar soi l may have 
been l ost from the top of 1 501 0 when the two tubes were separated by 
unscrewi ng and from the bottom of the tube before i t  was capped . Astro
naut Scott had some di ffi cul ty wi th screwing the pl ug i n  the top end of 
the core . Some mi x i ng of soi l i n  the bottom 6 cm may have occurred when 
the l arge 5 cm- l ong rock entered the 4 cm di ameter dri ve tube . 1 977 x
rad i ographs reveal ed that some settl i ng of so i l occurred near the ends 
of the core whi l e  the core was stored hori zontal l y .  Voi d  areas created 
by settl i ng were confi ned to the ends of the tube and to the vol ume of 
so i l removed i n  the fi rst d i s sect ion .  

We.i g ht, Length, Dens i ty:  Before o eni ng tube After extrus i on aWei ght 740.  g 733 .8 g 
Length 32. 9 cm 

3 
28 . 9  cm* 

Dens i ty 1 . 69 g/cm 1 . 91 g/cm3 

*approximately l cm of so i l  was removed from the 
bottom of 1 501 0 before �xtrus ion { sampl e no . 3 ) 

Lon i tu d i na l  Di s sect i ons : I n  a standard d i s secti on , s ampl es are s i eved 
at f 111T1 under o rganically uncontami nated { CP-7 )  cond i ti ons . To produce 
s amp l es wi th reduced contaminati o n ,  the materi al in the thi rd di ssecti on 
was not s i eved and was s ubject to mi n imal handl i ng wi th speci al l y  ac i d  
was hed tool s .  These s ampl es s houl d be sui tabl e for Pb analyses . Each 
d i s secti on was a s s i gned a separate s er i es of spl i t  numbers as s hown bel ow .  

1 501 0-1 



.!!11!! 0reu, S!!!!!le NIINbers 

0.0 - a.5  .. , 12 - ,47 
, 1000 - ,1035 
,2000 - ,2018 
,JOOO - ,3035 

a.5 - 1 1 :0 m ,48 - ,84 
, 1036 - , 1072 

• ,201 9 • ,2041 
,JOJ6 - ,3080 

1 7.0 - z2.o m ,ftS - ,105 
, 1073 - , 1093 
,2040 - ,2054 
,3081 - ,3104 

22.0 - 25,0 C11 ,107 - , 1 18 
, 1094 - . 1 1 05 
,2055 - ,2058 . 
,3105 - ,31 19  

25.0 - 28.t  C11 , 1 1 ,  - ,134 
, 1106 - , l l ZZ 
,2959 - ,2071 
,3120 - ,3145 

Grtln Sire 

.075 

.207 

. 1 38  
( . 1 27)a 

.578 
( . 1 26) 

. 392 
( . 185) 

I · -
- S  
-; .  
M .  

I :'.'  
l;. l  

lloJor Llthlc �nents 

.OIZ 

. 144 

.098 
( .085) 

.552 
( .072) 

.315  
( .083) 

. . 

I 
• .. _ 
-; s 
.i I .. 
I :'.'  
ti. l  

.014 .006 

·°'' .007 

.nu .012 
( .01 7)  ( .012) 

.010 .005 
( .021 ) ( .01 1 )  

.054 .010 
( .072) (..014 )  

I I! ... . . •::  ·- = �  ... _ 
_ s .. 
I I  

-;.1 .. 
i :'.'  .. 

I:'.'  l;. t.  
ti.I 

.003 Sl•l l•r In grtln  she and 
absolute l l thlc tbWMl•nc• to 
1n,rtge for 1 1 1  of 15011 

.002 Coarust unit If la.,. rock Is 
ucludN. Abundtnce of 1h11 I 
•north. b• ore depletH. 

.004 Lust coon, of 1_,. 4 ... i ts.  
( ,004) �l athe tbundtnce of 9lur 

sl l9htly enriched. 

.007 Larve rock excluded: unit h sl•lhr 
( .014) to unit 3 but higher In -rthos l tlc 

c-ts . 

.005 Lorge rock ••clu<IH:.,.lt h coone; 
(

·0011b soil b• I •north. bx .,..,. ....... t. 
.033 ,1ass h .,.rlclled. 

I! 

.:: ,._ 
.. o 
.. M 

h .. 
! :'.'  
ti.I 

•...i..rs In porfflthHH aclllde 11.,. boult fra,-nt b!Nlllber In bracket excludes lar,e boult fra....,t and Includes the part of 
an •northosltlc fra,....t that occvpled the ,ol- of core con,red 111 tMH 
l l thlc ab!IMance calcuhtl-, but os ,-owed In a •1•1 .. 1 ,. dissection 

of Strati ra h i e  Uni ts Identi fi ed Duri r'l Di s secti on : The col or 
o core was to on t e Munse Soi Co or Scal e ,  a med i um 
to dark gray . Soi l  i n  1 501 0 appeared · darker at the top than at the bottom . 
A di ffuse l i g hter col or band occurred at 36 - 38 cm . Bel ow a vague , 
marbl ed boundary at 46 cm , the core appeared l i g hter i n  col or. Among 
rock  fragments > l  rrm ,  mare basal t was the domi nant l i thol ogy i n  a l l un i ts . 
The uni ts i n  1 501 0 were more coarse and showed more vari abi l i ty i n  gra i n  
s i ze and l i thol ogy of  the > l  Tl11l fragments than un i ts i n  1 501 1 , the upper 
part of the core . L i th i c  abundance numbers g i ven bel ow are di rectly 
comparabl e w i th those for 1 501 1 .  The term " rel ative abundance" used i n  
the d i agram means wei ght rati o  of a component compared to basal t .  A 4 0  g 
basa l t  rock was found i n  the bottom of the core . Because thi s rock 
compl ete ly  domi nates compos i ti onal data , fi gures are g i ven both wi th and 
wi thout the l arge rock i nc l uded i n  the cal cul ati ons • 

1 501 0-2 



-

3 

2 

.l 

StratigraphiL Uni t 

30 . 0 

5 

so.a 

I 

D R I V E  T U B E  1 S 0 1 0  
L O C A T I O ii O F S A M P L E S, F I H S T il I S S E C T I Ll ,l (S T A ,! u A R u) 

Cm 

Fine (< 1nm) 
Fraction 

Coarse (> 1nm) 
Fraction Spec ia l  SUlples 

Depth Bel ow Sampl e Sample Sampl e Sampl e  Sample 
Col umnar Section lunar �urface '* No Wt 1,a Wt 1,a 

Sample Samele 
Wt Type 

Sample  
Interva 1 

D 
- 26.9  
- 27 .4 

_i_,!.!1.!.2_...:n11,.1 l".&." J..'....!.•:..:1 3'--_::,0 ,c:0:.:.1 0
"---+

I-- --- ---- -----------
- 2.:• 1..:4 _ __..::;0 ,:_:4.:...77'.--....!.'C:.1 5'--_.;:.0:.:. 0..:.8.;:.6

-t---------- . -- ---------1 
_ U.9 , 16 a 6 7 7  , 11  0 .013 

28•4 _ _  110 0. 681 , 1 9 0 .061 

_ 28• 9 __,_,�2_0 __ 0�·�7�23 _ _  .....!;•2:.:1 _ ____:0
e;,_:,_0:_:

70
'-1----------------

29• 4 _ ...:•::2
:..
2 _...:0

:.:,2.81
!.a3!...-.....!:' 2:.:3

:..__0
:.:·..:0:.26

:...j-
......!'C::.24-'-------0

;:,;
.:..cl..:.05

:._ _ C lc;:O::,d _ _:2
:.:

9
..:
. :.2 _·...:2

:.:9
..:·:.5 _ 

29. 9  ,25 0 . 682 , 26 0 . 040 , 

30. 4 - ..;!7_ �-- ' - ,28 - 0 . 043 I 

30. 9 
,29 0 . 920 -"i .....!;' 3,:::0:.._____:0e;-c:0.:...71:....+-I ----------

B
-

a
-
,a
-

1
-

t
-

31
-

.
-
2
-

--31

-
.
-

7
·--· 

31 .4 ,31 0 .804 ,32 0 . 022 , 33 0 . 1 48 

_ 31 .9 -� 0 . 864 ' ,35 0. 052 ----------------
32,4 _ � 0 . 935 .____ol7 _ 0 . 064_ �--------------------1 
32•9 _ ,38 1 . 1 29 'lL-"• 3!.:9:...... _ __;0�.�082!6W------------------I 
33 •4 _......,!Q_ _ __!1..,_.0�1�1_u....' ..:4:.:1 _ __,o"'.�o�5o=------------------i 

,42 1 , 025 I ,43 0 . 1 23 
33.9 
34 .4 •44 1 . 146 ,45 0 . 070 

34 .9  _ � �� ,l.....!:'4
:.:

7 ___ 0
::·:.::0

.:
90

:_j.j. __________________ l 
35.4 _ � -2· 1.:4 ��!>4:_74'-------------------,--,----1 
35 •9 ,50 0 , 848 �' ........:• 5

:.:
1 __ 0::·:.:1.:..73

::_,..
____:•

.:..
54 _____ 0_._2.:..50-'----=-So:..B_x_"""'""35

;.:
·c,4-·--::-36c',-:4--I 

36.4 
- Tz"°-�-- 1 , 53 0 . 078 • ,55 0 .047 Soi l 36 .4 - 37. 5 

36.9 =- ,56 0 .889 ,57 0 . 496 � 

37•4 - �  ......:::0:.:.6:.:9.;:.6-U--'':.:5.;:.9 __ ___:0:.:.::.07:.:5
'--ll--------------------l 

37
.9 ,60 0 . 995 ,61 0 . 309 

38• 4 _ �·6
:..:

2-'------=oc:.. 94=9
--41-_•:..;6..:.3 ___ 0

:..:..
. 1!_4__ --- ------ - -------1 

----------------! 
38.9 _ ,64 � ,65 0 . 721 

39•4 - ll....:.;'6
:..:
6 _ ____:1 :.:

. 0
:.:

1
::.
0_�_•:.:6

...:
7 _ ____:0:.:·.;:.05

:..
4
'-j l 

39.9 -l...:':.:6.;:.8_........:l •:.:1..:0:.2 -+l-----''..:.:69 __ o:.:·..:0:..94
:..U. --------------------

40 .4 -l-'':.:7.:.0 _ __:_o •:.:9..:33
=-+�'c:.7.:...1 __ ___:O..:·.:..:l 0:.:0

-+1--
----------:--,----- -----I 

40• 9 _ _,Jl__l_.Q?4 ,73 0 . 053 74 0 . 258 Basal t 40 .4 - 41 .4  

41 •4 _ ,75 o. 97..:6_ .. ....:..;•7..:.6. __ o:.:·..:.o-'-98
'--'•-------------------i 

41 .9 ,77 1 . 1 1 7 ,78 0 . 060 

42 .4  ,79 1 .085 �i .....:;•8:.:0:..__.:_0 .:.:3..:58
::..U--------------------, 

42 . 9 _ �968 ..._:.:•8
..:
2_---"0• 1 37 

4 3 .4 -l�,8�3-�l :._:.08�2�-'�8�4-........:0� . .:_08�2
:.,H.

------------------1 
43.9 ,85 1 . 1 63 ,86 0 . 062 

44 .4 -l'-'-'8_7 __ 1 ._1_88 .u.....:·�88�_..:0::.·:..:1 2:.::0:.u..------------------l 
44.9 ,89 1 .079 ,90 0 . 1 95 

45.4 _ ,91 _...:l..:·::09:.:9
:_+l

-..!.'9:.:2:..__.:_0:..:. 2::2.:.6�------------------1 
45.9 ,93 1 .045 ,94 0 . 1 56 

46
_4 -i�...;..'9_5 _ _.;;1..:..1�1

--'-
6

--+
-'':.:9.:__5 _...:o:.:·

...:
1 9:.:9

-11--------------------l 

46
.

9 _ ,97 1 .089 ,98 0. 1 1 6  

4 7.4 _ ,99 1 .057 , 1 00 0. 314 

47
.

9 
_ , 1 0 1  1 .001 , 102 0. 106 

48,4
- , 1 04 1 .094 ,1 05 0.181 

48.9 _ , 106 1 .064 , 1 07 0 . 156 

, 108 D.935 , 1 09 0 .061 

, 1 03 0 . 232 Basalt 47 ."2" -4S";lf 

49•4 
, 1 1 0  0.805 , 1 1 1  0 .088 49•9 -�!.!
1
:..:

1 2
�_.;

o
�.6

�
94
.;:....i�.!.!1

�1 3
��

0
�

.
�

21
�

8
'..41------------------l 

50 .4 - 1•'------!..!.�--��U....--------------------l 
50. 9 -1Ll�l�4 _ ___::.0�.7�6�7-�..&.!.1 1�5�--�0�. 1�1�7 -li-------------------l 

Cu:> 51 .4  - l-''-'-l l'-'6 __ o_. 7_2 __ 7 __ l..!!.!I___.::O:·: lc:5�8.il...-------------------4 

51 . 9 
_ ,1 1 8  0 .850 , 1 1 9  0.208 

u 52.4 , 1 20 0 .723 1 2 1  0 . 095 

52 .9  _ , 122 1 .088 1 23 0.25l_JL _________________ --l 

53 •4 
, 1 24 0.951 ! , 1 25 0 . 266 1 26 0. 0 1 5  AnBx 53.2 - 53.4 �Ai! 

0 di!!! '( ._ 
ss.a I� «D �-

53 _ 9 
_10,_1 2_1 __ 0�·�894� .... -· 1 �-8- ._!:'.o:c. 1:!!8!!.8 .11----------------------l 

54_4 - ll!'�1 2�9�_...:l�.�1 4�6�.�·�1�Jo:___�o�.�21�1�------------------J 
-11c· l�3�l _ __JO!.J!!96�3L_.!.l µ,�1�32:.._��o�.�21�5�------------------j 

:::� ��·�1 3�3 _ _!!0�. 7�4�5_!..�· 1�3�4 �.......:0�. 1�0�3.!!..�������--���--:-
�

--:--:".": 
3. 2 1 2  unsieved, approximately 1 cm of soi l  

removed from bottom of core before 
extrusion 

L ITHOLOGIC SYMBOLS 

D D  
Basal t Soi 1 Brecc 1 a  

*tneasured after extrusion 

Glass 

1 501 0-3 

• 
Anorthositic 

Brecc1a 



Stratigraphic 
Unit 

5 

3 

2 

l 

D R I V E  T U B E  1 5 0 1 0  
L O C A T I O N O F S A M P L E S, S E C O U D D I S S E C T l O :1 (S T A U D A R Ill 

Cm 

Depth Below Cohnnar 
Lunar Surhcfl: c .. ,.+;nn 

30. 0 

35, 0 

D - 26.9 

- 27.4 

- 27.9 

- 28.4 

- 28.9 

Q c::P - 29.4 

- 29,9  X, - 30.4 

Q O -
30.9 

_ 31 .4 
_ 31 ,9 
- 32.4 

_ 32.9 
_ 33,4 

� _ 33.9 
_ 34.4 <:::, 

@� = ::: 

• 
_ 35.9 

' _ 36.4 

0 - 36.9 

� _ 39.4 
��

lJ
a � Eil 

40 0 39.9 

. - Q • = 4D.4 

� 

40.9 · =-
41 .4 

f""i e), _ 41 .9 

'-' _ 42.4 

0 ._ 
42.9 

_ 43.4 

oG = ��: 
45 . 0 -

- 44•9 

- 45.4 

50 ,0 -

t.) 

0 

_ 45.9 

_ �6.4 

_ 46.9  
47.4 

_ 47.9 
- 48.4 
_ 48.9 
_ 49.4 

_ 49.9 _. 

_ 5o.4 .. 
- 50.9 · 

� )  
( - 51 .4 

o-; _ 51 .9 

-�; 
- 52.4 

�-
- 52.9 

� - 53.4 

_ 53.9 

c) C 
55 .0 -. � � 

.- 54.4 

- 54.9 
55.3 

Lithologic Symbol s  

D 

Interval Samples Interval Samples 
Fine (<1 nm) Fraction Coarse (>1 nm) Fraction 

_ . • 1 000 
, 1002 

1 .081 , 1001 0. 1 71 

0. 900 , 1003 0. 046 

Sample 
No. 

Specia l  Samples 

Sample 
Wt. 

Sample  Sample 
T ':>" 

··-------
- t-=-:• 1_004 ___ 1�·�01�2

-H
�·1�00�5

'---�o�.o��
--'l------------------i 

-,�1_00_6 __ .......;1 .�1�83
'-l+-'�1 00"-=7 __ �0�. 0�7�2

-+----------- --------
. 1 008 1 .222 , 1009 0. 068 

, 101 0 1 .222 , 1 01 1 0. 1 09 

_ , 1 012  1 .086 ,1 01 3 0. 090 1 , 1 01 4 
, 101 5 1 .236 , 101 6 0 . 065 

0 . 030 SoBx 29,5 • ?.9, q 

, 1 01 7 1 . 207 , 1 01 8  0.277 ' - -'-----'-'=--+-=.c-.--=-=--+-----------·-·-·--------
, 1 01 9  1 . 1 53 , 1 020 0.028 - --------++-'--------+------------------1 
, 1021 1 . 331 , 1 022 0. 069 - -------t!-'-------1--------------------i 
, 1 023 1 .21 3 , 1 024 0. 034 I - 1�------1+-'-----'------,il-------------------1 
, 1 025 1 . 31 1 , 1 026 0. 1 1 4 - t--------�-l+-'---''-'---.......;C.CC..-,il-------------,.,--,------1 

1 027 1 . 288 .1 028 0. 1 1 2  1 , 1 029 0. 023 So8x 32 , 0 • 33 , 2  

1 030 1 . 149 1 031 0 . 077 -1��'----'-'-'�l+-'-'-'-;..;...-.....:�:..;...,11------
. 1 032 1 . 1 32 ,1 033 0 .201 

_ ,1 034 1 .040 , 1 035 0.083 
,1 036 1 .302 ,1 037 0. 1 60 
, 1038 

_ . , 1040 
1 . 1 18 , 1 039 0.045 

1 . 1 82 , 1 041 0. 108 
1 042 1 . 267 1 043 0 .642 
1 044 0.935 1045 0. 1 1 3 • 1 046 

1047 1 . 1 59 1 048 Q. 1 1 3 

-·-- ·---------

0. 042 So8x 37 .� - 37 .4 

- i--:·1�04�9 ___ 1�·�29�0
-tt

...._,1�0�50'---�o�. 5�6�9
-ff-------------------l 

_ ,__1�0�51 ____ 1�.0�1�8
-tt

""""1�0�52'---0�·�0�54
c-,+------------------I 

, 1053 1 . 227 , 1 054 0. 1 08 -l-'-------tt-'---------.1-'------------------� 
,1 055 1 .3  7 ,1 056 0. 1 03 I 
, 1 057 1 .246 ,1 058 0.091 

- �--_1 ._2_83
--i!t-''�1�06�0 __ �0�·�04�7

....i-
�·�106"""'1 _____ 0�._10�2 __ s_a_,_a1_t_4_o_.7_-_4_1_._z

-t , 1 062 1 , 1 51 , 1 063 0. 1 1 1 

, 1064 1 .070 ,1065 0.055 

, 1066 1 .445 , 1 067 0. 148 , 
, 1068 1 , 1 6 9  , 1 069 0. 191  - ---------ti--'-----.;,_--++-'------------------� 
, 1 070 1 .280 ,1 071 0. 1 51 

, 1072 1 . 145 , 1 073 0.325 

, 1 074 1 .234 1 075 0. 043 
_ ,1 076 1 ,422 , 1 077 0. 1 77 ' , 1078 0.21 7  Bault 44. 5  - 45,2 

- ,�·1_0_79
:----'-1�. 3�3�6

--++
.....:..;'1�oe�o:..... _ _.:;.o�. 1�2�6

-11-
------------------1 

,1 081 1 ,275 , 1 082 0.042 

_ ,1 083 1 .251 ,1 084 0. 1 58  
,1 085 1 , 163 , 1086 0. 1 28 ,1087 0,097 So i l  46.5 • 47.4 -1--::-:::----,,-,,,,......,f+--',-:.�--....;.;,;.;:,;.,*-'....;.;,'-----;..;.;..-......;:..;.;_ ___ __;_--I 
, 1 088 1 .232 ,1089 0.1 91 

-1-;, 1�0�90;;-
-

·"71,,3�10=2-tt-.�1=09�1-
-....,.

o
�.06,..,,.7-11--------------------l 

-1--::-:::----,,-,,......,f+-'--�---#------------------1 
, 1092 1 ,367 , 1 093 0 . 143 
1 094 1 . 045 , 1 095 0.061 

- ,�. 1�09_6 __ �0�.6�5..;.1
-+i

....:.;'1�09�1;;.. __ _:0�.04�7
-11----�---------------i 

, 1 098 0.453 , 1 099 0.045 

- 11-•_1_1 0_0 ___ 0.486 , 1 1 01 0.035 
1 1 02 0.669 1 1 03 0. 086 

- i--:· 1�1 04  ___ 0�·�53�9
-ttl-"

' 1�1�05
'---...:co.�0�52

=-11-------------------1 
,1 1 06 0. 704 , 1 1 07 0.008 

� J1�1�08
:--

_ __.,o�.9�5�5
-+i

-'-'1�1�09:....._.....,o�.�1 2�7-+1----�----���----�---1 
, 1 1 1 0  0,842 , 1 1 1 1 0.083 

-r-• 1_1_1_2 ___ 0_.8_1_3-+i--'-' 1_1_1 3  __ .....;o..;.._1 3_2--',_1 1_1_4 _____ 0_._02_9 __ .Son 53.o - �3.5 

, 1 1 1 5 0 .889 ,1 1 1 6 0.085 

, 1 1 1 7 1 ;055 , 1 1 1 8 0,289 - t-'-:-:-::-:----'.:..:..:�_:.:_:..;.;�------------------------l 
_ , 1 1 19  1 , 1 78 ,1 120 0. 1 69 

. , 1 1 21 0.891 , 1 1 22 0.071 

• 
Basa I t  So i l  8reccia Gius Anorthositic 

Breech 

*Measured 1fter extrusion 

1 5010-4 



D R I V E T U B E 1 5 0 1 0 

L O C A T I O N O F  S A M P L E S .T H I R  D D I S S E C T I O N  IM I N I M  A L  PBJ 

Stratigraphic 
Un i t  

5 

Cm 
Depth Be low 
lunar Surface 

30.0 

---· - · ·- 35.0 

4 

40.0 

45.0 

3 

50.0 

55.0 

Columnar Sect ion 

C) 

� o  

0 C) 0 

Jnter•,al 

Cm Samples 
Depth Be low 

Lunar Surface• 
Sample Sample 

No. Wt.  

- 26.9  - . 2000 - ......:..:.:.:.  2.526 

r- 27.4 - ,2001 2 . 1 28 -· 
- 27.9 -_ ,2003 3 .626 

- 28. 4  2004 2 . 940 

- 28 .9  -_ ,2005 2 . 953 

- 29.4 ,2006 2.647 

- 29.9 -_ ,2007 3 . 120 

- 30.4 ,2008 3 . 1 57 

- 30.9 -_ ,2009 2 . 1 04 

- 31.4 - ,201 1 
>----

2 . 676 

- 31.9 - ,2012 3.515  ----

'1 

Sample 
No. 

. . ,2002 

,2010 

1- 32.4 ,2013 3 .069 ,2014 

C) - 32.9 -- ,2015 3 . 1 70 

- 33.4 

<:J � I  - 33.9 
- 34 .4 
- 34.9  

� 

- 35.4 
- 35.9 _ 
- 36.4 -
- 36.9 

�� 

- 37.4 
- 37.9 -

rJQ 

- 38.4 -
- 38.9 
- 39.4 
- 39.9 -

Q C) - 40.4 -

� 

- 40.9 -
- 41.4 -
- 41 .9 -

- 42.4  
- 42 . 9  

0 - 43.4 

tJ°G - 43.9 
- 44.4 -
- «.9 
>- 45.4  
- 45,9  
-46.4 
- 46.9 -

") 
- 47.4 
- 47.9  

/-
-48.4 
- 48.9 -

/" - 49 .4 

I -49.9 
- 50.4 
-50.9  

'C -51.4  -
-51 . 9  
-52.4 

� 

-52 9 
-53 . 4  
- 53.9 -

8;, @::>c -54.4 
-54.9 -

55 . 3  

,2016 
,2017 
,2018 
,2019 
,2020 
,2021 
,2022 
2023 

,2024 
,2025 _ 
,2026 
,2028 
,2030 
,2031 
,2033 
, 2035 _ 
,2037 
, 2038 
,2039 
,2040 
,2041 
,2043 
,2044 
,2045 
,2046 
,2047 
,2048 
,2049 
,2051 
,2052 
,2054 

,2060 
,2061 
,2062 
,2063 
,2065 
,2066 

· ,2068 

3.436 
3 .563 i 
3. 200 , :  

2 . 902 
3 .227 
2 . 696 
2 . 934 •! 

3. 297 , ,  
2.839 ' 
2 . 723 ' 
2 . 643 '! ,2027 

'I ,2029 2. 306 
2 .836 , 1  
2 .291 ,2032 
3 .270 . 2034 
2. 579 ,2036 
2.461 ! 
2.861 I 
2 . 954 
2.819 I 
3 . 1 39 I ,2042 
2.826 
2.810 
2.  768 
2 . 938 
2.441 
2.947 
3 . 141 ,2050 
2.841 
3.350 ,2053 
3 . 1 09 

,2055 
,2056 

,2057 
, 2058 
,2059 

1 .908 
2.471 
2 . 962 
2 . 762 ,2064 
2.230 
2 . 996 2067 

4.416 1 ,2069 
2070 

-

-· 
. . 

- -

-

--

Samp 1 e Samp 1 e 
Wt. lype 

0.089 frag 

1 .821 fra9 

0. 380 RL 

0.210 fra9s 
0.336 fra9 

0.410 Rl 
0.078 clod 
0.464 cl od 

0.645 frag 

0 . 1 66 l t.soi· 

0.188 fra9 

3 . 1 69 l eft 
1 . 910 right 

2 . 880 left 
0.974 right 
0.247 fra9 

1 . 361 frag 

2.463 fr19 
0 . 324 fra9 
0.092 frag 

Sample 
l nter"Val 

27.0 - 27,4 

.. 

30, l - 31 . 2  

32.2 - 32.5 

37 .8 - 38,4 
38.4 - 38,9 

39.� - 40,0 
40.� - 40, 7 
40.4 - 41 .0  

42,6 - 43,4 

46,6 - 47.2 

47.7 - 48,l 

48,4 - 49.9 
48.4 - 49.9 

49.9 - 51 ,4  
49,9  - 51 .4 
50,3 - 51 .0 

52.4 - 53.5 

53.0 - 54.4 
54,F - 55.n 
54,R - 55,2 

RL • sofl sample taken i n  red 1 ight 

L itholo9fc Symbols 

D II 
Basalt Soi 1 Breccfa  Glass Anorthositic Breccia 

*measured after extrusion 
1 5010-5 



D R I V E T U B E  B O l O  
L O C A T I O II O F S A r\ P L E S, F U U R T H JJ I S S E C T I O ii (S T A ti lJ A R ill 

Interval Samples Interval Samples 

Coarse (> 1 nm) 
Fraction 

Fine (, 1 nrn) 
Fraction 

Stratigraphic Cm 
Unit Depth 

Col umnar 
Section 

I D c::::) 

I 
go 

30.0 -

I o v � 
0 

I w 
� 

" '  _I © l o �  
�� 

vo q 
40.0 _ 

Q � 

�� Ge) 
0 

,Jo 
45.0 _ I 

3 

� 

n 
2 50.0 -1 

�- '( -
" 

@; _1 

�d IC 
55.0- I� � 

Cm 
Depth Below Sample 
Lunar Surface• No. 

- 26.9 
- 27 .4 - 27.9 - 28.4 - 28.9 - 29,4 
- 29,9 
- 30,4 - 30.9 
- 31 .4 

- 31 ,9 
- 32,4 
,.... 32,9 
_ 33,4 

- 33,9 
- 34,4 - 34.9 
- 35,4 

I-
35,9 

- 36,4 
36,9 

_ 37,4 
_ 37.9 
- 38,4 
- 38,9 
- 39,4 

- 39,9 
- 40.4 

,.... 40, 9 
- 41 .4 
_ 41 , 9  
_ 42.4 
_ 42,9 
_ 43.4 

- 43.9 
- 44,4 
_ 44.9 
_ 45.4 

45.9 -
- 46.4 
- 46.9 
- 47.4 
- 47.9 
-48.4 
-48,9 
- 49,4 
- 49.9 
_ 50,4 
- 50,9 
- 51,4 
- 51 .9 - 52,4 - 52,9 - 53,4 - 53.9 - 54.4 - 54.9 

cc ' 

, 3000 

, 3002 

. 3005 

. 3007 -
,3009 - ·  

_ _  .30!2 __ . 
,3013  -· 
, 3nl5 -

-- '3017 

, 3019 -- . ,_3021 

,3024 -- -,302_6 ___ 
, 3028 
,3030 __ 

_ .,.3032 - ·  
_ __d034 

,3036 -· 
_ 20�0 

- 2.3�2 

- -�3046 - �  -
_ _  ,3050 

,3053 
,3055 -
,3058 -

_ ,3061 
, 3063 -

- �065 
,3069 - ---
, 3071 - .. 
,3073 
,3075 
, 3078 
,3081 

- !.3�3-
,3085 
,3087 
,3093 
,3095 -
,3097 
,3099 -
,3101 
,3103 -
,3105 - .. 

_ _,3107 

- -�-
,31 1 2  

- ..iillL 
- . •. 3� 18 

- . . ,31 20 

,3122 
3125 

_ . ,31_29 
,3 131 -- _...,_!1 33 

·- ,3135 

L1tholog1c Symbols 

D DD 
Basal t Soil  Brecc ia Glass 

*Measured after extrus ion 

Sample Sample 
Wt. No. 

3.029 I ,3001 
2.844 ,3003 
2 .997 ' ,3006 
2. 716 ,3008 
3 .444 ,3010 
2 . 509 , ,  ,3012 
2 .623 ,3014 
2.837 ,3016  
2 .973 ,3018 
2.956 ,3020 
3.307 , :  ,3022 
2 .790 ,3025 
2. 757 , 3027 

2 .748 3029 
2 . 580 3031 
2.947 ' ,3033 
2 .403 ' , 3035 
2.944 ,3037 
1 .995 ,3041 
2.605 ,3043 

2.863 , 3047 
2 . 754 3049 
2.712 ,3051 
2 .030 ,3054 
3 .203 I ,3056 
2. 771 ; ,3n5 
2.312 , 3062 
2 . 776 ,3064 
3. 138 3066 
2 .453 ,3070 
2 .94B ,3072 
2. 706 ,3074 
2.887 ,3076 
2.741 ,3079 
3 . 1 21 ,3082 
3 . 1 62 ,3084 
3 .294 ,3086 
3.2B7 ,3088 
3.254 ,3094 
2,991 ' ,3096 
2.735 ,3098 
2.903 ,3100 
3 .213 ,3102 
2.932 ,3104 
2 .780 ,3106 
2.353 ,3108 
1 , 984 ,31 1 0  
1 .494 ,31 1 3  
1 .958 31 1 7  
2.303 ,31 1 9  
2 . 135 ,3121 
3.479 ,3123 
3 . 304 3126 
2.930 ,3130 
3 . 1 43 ,31 32 
2.661 ,3134 

4.61 5 ,31 36 

. .. 
- -- -

• . 

Sample 
Wt. 

0 . 206 
0 . 1 34 
0.523 
0. 182 
0 . 1 78 
0.255 
0.080 
0. 1 74 
0, 1 51 
0. 1 40 

0. 370 

0. 142 

0 . 187 

0 . 306 
0. 14 1  
0 . 1 09 
0 . 1 72 
0 . 140 
0. 1 75 
0.204 
0 . 1 70 
0.279 
0. 577 

0.275 
0.252 
0.412  
0,230 
0.45B 
0. 172 
0.516 
0.234 
0.41 0 

0.082 
0.346 
0.326 
0.440 
0.386 
0.479 
0 . 1 53 

0,280 
0.440 
0.275 
0.314 
0.466 
0.523 
0.200 
0.090 
0.378 
0.32B 
0 . 1 94 
0.344 
0.546 
0.415 
0.399 
0.644 
0.693 

0.732 

Anorthos1 t1c 
Breccia 

1 5010-6 

Special  Samples 

: 

Sample 
No. 

. 3004 

; ,3023 

I ,3038 
,3039 

I ,3044 
,3045 

, 3052 

,3057 

,3060 

----
3017 

,3080 
.3089 

3090 
,3091 
, 3092 

31 37 
31 38 
,,.. 
3140 

,3142 

"" 
,, .. 

, 31 1 1  
,3114 
31 15  

,31 24 
,3127 
,3128 

Sample 
Wt. 

0. 209 

O.OlB 

0.224 
2.622 
0.01 3 
0 . 152 

0 .526 

1 .  758 
0. 552 

1 • ., 
0.246 
0.864 

0 1 28 
0.038 
0.038 
0 066 

Sample 
Type 

Basa 1 t  

..... 

soil 

son 
Basal t 
soi l  
soil 

--
Basal t 

So Bx 
Basal t 

Basalt  
soi l 
Basalt 

YSo11 
6So11 
YSo11 
Snfl 

n 144 ,nfl 
n run v�---

0 234 YFran 
0,034 GFraa 

n n,o "'-·· 

0 003 Yl'ran 

0. 354 Basalt 
1 .216 ·5o1 1  

44.050 Basalt 

0.878 So Bx 
0.530 So Bx 
0.739 So Bx 

Sample 
Interval 

26.9 - 27 .4 

31 .5 - 31 , 7  

34,9 - 36.4 
34,9 - 36.4 
3�.1  - 36,4 
35,9 • 36.9 

37 .n - 37,B 

37 ,4 - 39.1 
38.5 - 39.7 

4 1 , 7 - 43,1 
42,9 - 43.4 
44,8 - 46.1 

41.0 • 41 .8 

41,0 - 41 8  
41 .0 • 4 1 .8 
41 ,0 - 4 1 .8 
41,0 - 4 1 .8 
41,0  - 41 .8 
41 .0 - 4 1 .8 
41 ,0 - 4 1 .8 
41 ,0 - 4 1 ,8 

�):? - 41,8 

42,9 - 5n.o 
48,3 - 53.1 
4B,3 - 53, 1 

51 ,5 - 52, 3 

51,7  - 52.6 
52,5 - 53,7 

-< � 
i 
!!! .. 
M 
M 

I 




