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LAPST A N D  REQUESTS FOR SAMPLES 

The Lunar and Planetary Sample Team (LAPST) met flay 17-20, and recommended a l l oca -  
t i o n  of 180 samples t o  19  Pr inc ipa l  I nves t i ga to r s .  Their next meetings wil l  be 
August 16-1 9 and November 16-19, 1979. Please submit reques t s  f o r  samples a t  l e a s t  
a week o r  two i n  advance of  t h e  meeting da t e s  t o  allow time f o r  assembly of back- 
ground information. A1 so ,  remember t o  include your schedule  f o r  s tudying the samples 
so a p p r o p r i a t e  p r i o r i t i e s  can be s e t  f o r  t h e i r  p repara t ion .  

LUNAR HIGHLANDS NEWSLETTER 

Volume 1 ,  number 3 ,  was mailed Ju ly  16. Let us know i f  you want t o  r ece ive  a copy 
but have not  a s  y e t .  

CORES 

Attached a r e  the pos t -d i ssec t ion  synopses f o r  double d r i v e  tube 1501 0/15011 and s ing l e  
d r i v e  tube 14220. The core  schedule a s  given i n  Newsletter 19 (April  1978),  has been 
s e t  back by the delay i n  completion o f  t h e  Lunar Sample Building. Consequently, the  
d i s s e c t i o n  of  Apollo 15 d r i v e  tubes  15007, 15008, and 15009, t h e  f i r s t  t o  be done in 
the new l abo ra to ry ,  wi l l  be 3 t o  6 months behind schedule.  I t  should be poss ib le  t o  
regain some of t h i s  l o s t  t ime i n  1980, however. 

LUNAR SAMPLE BUILDING 

Work was completed by t he  cons t ruc t i on  con t r ac to r  several  weeks ago .  The f i n a l  clean- 
u p  and i n s t a l l a t i o n  of plumbing and ni t rogen cab ine t s  (by c u r a t o r i a l  t e chn i c i ans )  a r e  
underway. Foll  owing checkout o f  a1 1 systems and approval of opera t ing  procedures, 
t h e  samples w i l l  be moved t o  t h e  new v a u l t  and processing opera t ions  w i l l  begin in 
t he  new l a b o r a t o r i e s .  Transfe r  o f  samples should t ake  place i n  t he  t h i r d  o r  four th  
week o f  August. 



On July 20,  the tenth anniversary of the Apollo 11 landing, the f i r s t  f loor display 
area a n d  the second floor viewing room i n t o  the new laboratories were opened to  the 
public. Exhibits in the display room describe the samples and their  care a n d  study. 
A recorded explanation of laboratory ac t iv i t i e s  i s  played for v i s i to rs  t o  the labor- 
atory viewing area on the second floor. I t  i s  expected t h a t  the Lunar Sample Build- 

. ing will have several hundred thousand v is i to rs  every year. 

SAMPLES WITH RESTRICTED ACCESS 

I t  i s  the function of LAPST to advise n o t  only on allocations of samples for scien- 
t i f i c  study, b u t  also on protection of the overall in tegr i ty  of the collection.  
Since the collection contains many sampl es with unique or special characterist ics 
that  could be degraded or l o s t  through routine handling or allocation, both the 
Curatorial s t a f f  and LAPST must be a l e r t  to which samples these are. Various desig- 
nations on inventory l i s t ings  a n d  other means have been used to flag these samples, 
b u t  the flagging systems are  not ful ly  effective and inappropriate use of some of 
these samples has been prevented only by the alertness of individuals familiar with 
the part i cul a r  sampl e. 

Now to more ful ly  assure protection of special samples, those samples will be 
physically separated from the r e s t  of the collection and a l l  stored together in 
cabinets with access res t r ic ted to  the Curator. These samples will become a reserve 
or Restricted Access Material (RAM) collection. Comments i n  general and suggestions 
of specific candidate RAH 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 s ta t ing specific reasons for selection 
of th i s  sample for  the RAM collection. I t  i s  intended tha t  only parts of rocks will 
be in t h i s  collection.  Access to  a RAM sample for sampling or removal will require 
a removal jus t i f icat ion document t h a t  addresses the specific reasons of the inclu- . 

sion document. Eventually, 1 ist ings of the RAM materials, along with brief reasons 
for  the inclusion of each, will be published. For the time being, the samples a t  
the Brooks Storage Vault will be considered part of the RAM collection. 

PADDED BAG SAYPLES 

Apollo 16 rocks 67215 and 67235 were collected i n  special padded bags i n  order t o  
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 n o t  been subdivided or allocated 
for  any other purpose. Now we a re  considering examination of the rocks as breccias 
in conjunction with the Highlands studies. Tentative plans are t o  saw or break the 
rocks i n  two, s e t  one part aside for preservation of the surfaces, and study and  
a l locate  material from the other part .  Since th i s  procedure would entail some hand- 
1 ing and would also provide an opportunity for getting a surface sample for study, 
we a re  invit ing suggestions on handling the rocks and proposals for making surface 
studies.  I t  should be noted that  the rocks are probably dusty a l l  over from the 
adhering soil collected with the rocks. 

SIEVING OF SOILS 

During the preliminary examination period a f t e r  receipt  of the samples from the 
Moon, most of the s o i l s  were sieved a t  10mm, 4 m m ,  2 mm, and  1 mm. In the past 
two months, t o  prepare samples for the Lunar Highlands studies, stocks of l ess  t h a n  



1 mm s i z e  f r ac t ions  have been sieved f o r  11 Highlands s o i l s .  Eventually, we hope 
t o  have s tocks of these smaller  s i z e  f r ac t ions  f o r  a l l  of t he  p l en t i fu l  so i l  samples, 
and f o r  core material a s  we.11, fo r  rapid f i l l i n g  of a l l o c a t i o n s .  To build these 
s tocks ,grad.ual :Y, t he  cu ra to r i a l  labora tor ies  wil l  do a reasonabl e amount of s i  ev- 
ing i n  the preparation of a l l o c a t i o n s .  This will  conserve sample material  (piany 
s tud ie s  use only c e r t a i n  s i z e  f r a c t i o n s ) ,  save e f f o r t  (most time i s  spent  i n  prepar- 
a t ion  and cleaning s ieves and r e l a t i v e l y  l i t t l e  ex t ra  time i s  taken i n  sieving a 
l a r g e r  sample), and produce a uniform product ( the  techniques and equipment used a r e  
those used by D .  S. McKay). 

The s ieves  a r e  Buckby-Meares w i t h  nickel mesh and s t a i n l e s s  s t e e l  frames. An epoxy 
cement i s  used t o  seal  t he  mesh i n  the frame so gra ins  cannot work t h e i r  way in to  
the  in s ide  of the frame. For one s e t  of s ieves ,  a f l a s h  coat ing of rhodium was 
applied over the nickel mesh. The s ieve s i z e s  in  microns a r e  1000, 500, 250, 125, 
90, 75, 45, 20, and 10. Fract ions with few subdivisions a r e  made for  some a l loca-  
t i o n s ,  a s  f o r  example 1000-90, 90-20, 20-10 and <10 microns. For making grain mount 
t h i n  s ec t ions ,  however, t he  s i z e  spread should not be too g rea t  o r  t h e  l a r g e s t  and 
smallest  gra ins  cannot both be given proper representat ion i n  a sec t ion  a t  a pa r t i -  
cu la r  thickness.  
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C O R E  S Y N O P S I S  

Sample No. 14220. a s ing le .  2 cm diameter d r i v e  tube, taken t o  augment t rench samples 14148, 14149 and 14156. 

F i e l d  re la t i onsh ips :  Core 14220 was taken a t  s t a t i o n  G, 6 meters East from the trench. which sampled a 
s u r f i c i a l  dark brown l a y e r ,  then a t h i n  l aye r  o f  smal l ,  g l a s s y - l i k e  pebbles, and a t h i r d  l a y e r ,  18 inches belot: 
the surface, o f  some very l i g h t  ma te r i a l ,  S ta t i on  G was l oca ted  100 meters East from 100-m North T r i p l e t  
Crater, on the Fra Mauro P la ins ,  and was 200 m Southwest from t h e  Fra Mauro Ridge, 1 km Southwest from Cone 
Crater,  and 500 m Southwest from the continuous e jec ta  b lanke t  o f  Cone Crater. 

Sarnnle h i s t o r y  - poss ib le  contaminat ion o r  disturbance: The core tube was d r i ven  t o  a depth o f  approximately 
36 cm, bu t  contained approximately 16 cm of s o i l ,  f o r  a 45% sample recovery; the exact a u a n t i t y  and l o c a t i o n  
of missing ma te r i a l  i s  unknown. A f t e r  opening, s o i l  was found on a l l  s ides o f  the plug, which was supposed t o  
have been a t  the l una r  sur face,  and there  was 0.575 grr o f  s o i l  above the plug. The $ u l l  r i n g  ho le  a t  t he  top  o i  
the core was open, and the  l a r g e s t  rock fragments i n  the s o i l  above the  p lug could have f i t  throuah the  hole.  
Hence, i t  i s  no t  c e r t a i n  t h a t  the 0.575 gm nf s o i l  came through the  p u l l  r i n g  ho le  from ou ts ide  the core tube, 
o r  from the top  o f  the s o i l  column w i t h i n  the core. 

Core 14220 was c o l l e c t e d  on 5 February, 1971, and placed i n  t h e  Aool lo  Lunar Sample Return Container 
(ALSRC) No. 1006, which was sealed on the moon, and maintained a pressure of 60 microns Hg u n t i l  opened on 12 
February, 1971, i n  the SNAP 1 i n e  o f  the Lunar Receiving Laboratory. The core was placed i n  b o l t - t o p  conta iner  
266-1004, and s tored i n  d r y  N2 u n t i l  9 May, 1979. D issec t i on  took p lace between 17 and 24 May, 1979. 

Length: 16.0 cm, w i t h  s lop ing  bottom, slope o f  2 0.1 cm. To ta l  mass: 80.7 gm. Bulk dens i ty :  1.69 gm/cm3 

Numbering o f  sa*: D i ssec t i on  took place i n  one pass, and d i ssec t i on  s p l i t s  are numbered consecut ive ly  
downward from the top  o f  t h e  core, About one - th i rd  o f  t h e  diameter o f  t he  core was l e f t  i n  the core tube 
f o r  impregnat ion w i t h  epoxy i n  order  t o  provide a permanent s t r a t i g r a p h i c  record o f  the core, and t o  prov ide 
ma te r i a l  f o r  t h i n  sect ions. 

Summary o f  s t r a t i g r a p h i c  u n i t s  i d e n t i f i e d  dur ing d i ssec t i on :  

U n i t  Depth/samples l i g h t / d a r k  r e l a t i v e  major pet rograph ic  components 
c o l o r  g r a i n  s i z e  

6 0.0 - 5.5+cm dark f i n e ,  w i t h  U n i t  6 i s  unusual ly  f r i a b l e .  I n  the lmm f i n e s ,  agg lu t inates ,  
14220,7 - $28 l a r g e  c l a s t s  fragmented g lass and s o i l  b recc ia  are  abundant throughout the 

9 % > l m  u n i t .  and the re  are  spot concentrat ions o f  l i g h t - c o l o r e d  
annealed-matrix brecc ia .  Rounded, tan t o  w h i t i s h  granules 
and s i l v e r y  d rop le t s  are common i n  the c lm f i n e s .  Appears 
comparable t o  t rench s o i l  14148. 

5 5.52 - 7.5 cm dark moderately Fragmented minera l  g ra ins  are not iceab ly  commoner i n  u n i t  5 
14220.29 --,36 f i n e  than 6, and t h e  coarse f r a c t i o n  shows an abundance o f  l i g h t -  

lO%>lmn ma t r i x  breccia.  Ves icu lar  g lass  i s  concentrated a t  the bottom 
o f  t he  u n i t  (as w e l l  as elsewhere i n  t he  core) b u t  the s o i l  i s  
otherwise n o t  comparable t o  the trench middle, sample 14156. 

4 7.5 - 9.0 a moderately coarse Large c l a s t s  o f  l i g h t - m a t r i x  brecc ia  are very conspicuous i n  t h i s  
14220.37 -,42 dark. 14% >limn u n i t ,  b u t  a v a r i e t y  o f  annealed-matrix brecc ia  fragments a re  a lso 

w h i t i s h  comnon. Fragmented minera l  g ra ins  predominate i n  the<lmm f i n e s  
c l a s t s  from here t o  the  base o f  t he  core, w i t h  t i n y  w h i t i s h  granules l ess  

cormon, g lass  and m e t a l l i c  d rop le t s  r e l a t i v e l y  rare .  

3 9.0 - 11.0 cm moderately f i n e  Agglut inates, b a s a l t  fragments and dark annealed-matrix brecc ia  
14220.43 -,50 dark  5 % > l n  p a r t i c l e s  predominate i n  t h e  coarse f r a c t i o n ;  f i n e s  as above. 

2 1 1 . 0 - 1 2 . 5 ~ 1 1  moderately very  Fragmented v e s i c u l a r  g lass  and s o i l  b recc ia  are the  o n l y  comnon 
14220.51 - ,56 dark coarse coarse components i n  t h i s  u n i t ;  f i n e s  as u n i t  4. 

26%) lm 

1 12.5- 16.0 an moderately moderately This u n i t  conta ins  a v a r i e t y  o f  p a r t i c l e  types, i n c l u d i n g  
14220,57 -,68 dark f i n e  agg lu t inates ,  fragmented glass, s o i l  b recc ia ,  basa l t ,  and dark 

8% >lmm annealed-matrix brecc ia .  I t  appears t o  be very s i m i l a r  t o  
t rench bottom sample 14149, 

14220, D. 1 
5 June, 1979 



D R I V E  T U B E  1 4 2 2 0 :  L O C A T I O F I  O F  D I S S E C T I O N  S A M P L E S  

Strat igraoh 
Un i t  

Fine (Clmm) F rac t i on  Coarse ( > l m )  F rac t i on  Special Samples 
~ i c  Columnar Depth Below Sample Sample Sample Sample Sample Sample Sample Type and P o s i t i o n  i n  Core 

Sect ion Surface(cm) No. W t .  NO. W t .  No. Ut. 

-- 

L i t h o l o g i c  symbols i n  columnar sect ion:  

Agglut inates 63 Fragmented v e s i c u l a r  glass & S o i l  Breccia Dark-matrix brecc ia  ) Basal t  a 
Annealed-matrix b recc ia  - dark.@ l i g h t  @ 
* The r i n d  i s  a t h i n  l aye r  o f  s o i l  imnediately adjacent t o  t h e  core tube wal l ;  t h i s  s o i l  has been smeared dur ing the 
samoling process, and i s  remved  t o  improve the p u r i t y  and i n t e g r i t y  o f  rnb e r i a l  w i t h i n  the core. 

14220. p. 2 
5 June, 1979 



Sample Number: 5 fl 1 i' top ha1 f of a double, 4 cm diameter drive 
tube(150m/lb011{ - 
Field Relationships: Core 15010/15011 was taken on a mare surface 20 m 
from the rim of Hadley Rille a t  s ta t ion 9A. The tube was driven fu l l  depth, . . 
b u t  the 1 a s t  20 - 30 c m  were more d i f f i c u l t  t o  penetrate. 

Sample History - possible disturbance or contamination: The core was collected 
August 2 ,  1971 and placed in an unsealed Sample Collection Bag. Thi's bag, a f t e r  
being 'exposed t o  spacecraft cabin and t e r r e s t r i a l  atmosphere on the return 
f l i gh t ,  was sealed in 2 teflon bags and a polyethylene bag on board the recovery 
ship as quickly as possible a f t e r  splashdown on August 7, 1971. The sample bag 
was opened in the Lunar Receiving Laboratory i n  a nitrogen atmosphere cabinet 
August 20, 1971. During sampling the top of the tube was tipped downward about 
50 from the horizontal before the keeper confined the upper surface of the soi l .  
Loss of soil  from the bottom of 15011 was possible as the two tubes were 
separated by unscrewing. The capacity of the tube was 34.9 cm length of soi l .  
When.the keeper was emplaced a f t e r  separation and  capping, the tube contained 
29.2 cm of so i l .  Incomplete f i l l i ng  of tube and compaction of soi l  may 
account fo r  some of t h i s  difference in length. About 8 g of soil was found 
inside the tube on top of the keeper ( t o p  end of core). In th is  configuration, 
th i s  excess soi l  was not considered part of the core. Whether t h i s  s o i l ,  
which was equivalent t o  3 - 4 m 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 i s  not ' now known. Grain s ize  data indicated tha t  
probably some of the 8 g ,  b u t  definitely not a l l  of i t ,  came from inside the 
tube. Between 1971 and 1978 the core was stored horizontally and some 
se t t l i ng  of so i l  occurred, especially a t  the ends of the core. The only 
unit which was not affected was U n i t  7 (14.0 - 20.0 cm). This unit was 
part icularly dense and coherent. Problems ar is ing from mixing of soi l  due 
to  s e t t l i ng  may be minimized by examining soil from the second or  th i rd  

'd issect ion,  since the void created by s e t t l i ng  of soil was confined to  the 
volume removed i n  the f i r s t  dissection. Retention of s t ra t i f i ca t ion  away 
from the ends of the core was evident from d i s t i nc t  unit boundaries 
observed i n  the 1977 x-radiographs. 

Weight, Length, Density: Before opening tube ' After extrusion 
Weight 660.7 or 651.5* s 647.8 s - 
Length 29.2 cm 3 26.4 Em Dens i ty 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 t o  characterize lunar surface processes, the 
uppermost 4 mm of core 15011 were dissected transversly before the core was 
extruded in to  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 f ive 1 mm discs are  removed, b u t  the extruder fa i led 
t o  push the sample completely into the 5 rnm receptacle, so only the top 4 m 
were dissected. For this core each disc of so i l  was removed in halves. The 
upward half during storage and the downward half were processed as separate 



samples. This was done because s e t t l i ng  during storage had caused a void 
space t o  form on the side upward, and, therefore,  the side downward was 
be1 ieved more strat igraphi cal ly preserved. Sampl es  were sieved a t  1 mm, 
and the s i ze  fractions were numbered as shown below. Then the core was 
turned horizontal ly and extruded into the dissection receptacl e ,  where 
i t  was dissected lengthwise in 5 mm i ncrements. Three passes down 
through the diameter were required t o  complete the dissection. 

Longitudinal Dissections: In a standard dissection,  samples are sieved a t  
7 m m ,  under organically uncontami nated (CP-7)  conditions. To produce samples 
with reduced contamination, the material i n  the second dissection was not 
sieved, was subject .  to  minimal handling with specially acid washed tools ,  
and should be sui table  f o r  Pb analyses. Each dissection i s  assigned a 
separate s e r i e s  of s p l i t  numbers as shown i n  the diagram below, 

ma. \>b"""Y.  ", 
2nd (minimal Pb) 

3rd (standard) 

epoxy impregnated secttons 

Ear ly  dissection o f  the 4 mn a t  the lunar  
surface took place before extrusion and 
i s  documented on a separate diagram. 



Summary of St ra t igraphic  Units Ident i f ied  During Dissection: The color  of 
the core was 5Y 3/1 t o  4/1 on the Munsell Soil Color Scale, a medium t o  
dark gray. No gradations were noted except a band containing 5 - 10% 
1 igh te r  color  mottles from 3 - 6 cm depth. Among rock -fragments g rea te r  
than 1 mm,  mare basa l t  was the dominant 1 i tho1 ogy in  a1 1 units .  The 
abundance of glass a n d  anor thos i t ic  fragments was enriched in the  upper 
units .  Variance in weights of l i t h i c  components among uni ts  was much 
l e s s  in 15011 than 15010. Because the core appeared uniform in color ,  
grain s i z e ,  and 1 i t h i c  composi t i o n ,  uni t  boundaries were mainly determined 
from texture  and dens i t i e s  observed in x-radiographs. Typically, core 
uni t  boundaries a r e  not mainly determined by x-ray data. Li th ic  abundance 
numbers given below a r e  d i rec t ly  comparable with those fo r  15010. 

X-ray: 
Un i t  Depth - Sample Numbers Relat ive Texture, OlnSi ty  Graln Size Major L i  tholoqlc Components 

a E 
B I - 

E - X - -- 
1 - - 

0 - x - 0 - *.- . .a- - 0 - n 4 "7 - "7 
",= = -  
w ", " 0 - ", - L n - 

O E a E 
n a  9 a 2s -: - 4  = E  a m  

w - n ol vl a $; * m 
2 L 
i U 

5 L 
L u C :  E L  

m LI m n rn n 01- 0 7  

9 0.4 - 6.0 m ,28 - ,50 medium grain s i z e  .087 .051 .020 ,012 .005 
,1000 -' ,1012 
,2000 - ,2023 

8 6.0 - 14.0 en ,51 - .a5 f i n e r  gra in s i ze  .056 .031 .013 .M)7 .00( 
,1013 - ,1032 
,2024 - ,2057 

7 14.0 - 20.0 on .86 - ,111 f i n e r  grain size. .094 .063 .020 .M)B .OOZ 
,1033 - ,1045 more dense 
,2058 - ,2082 

6 20.0 - 26.4 n ,111 - ,138 medium grain s i z e  .lo1 .080 -014 .DO9 .OO2 
.1W6 - ,1059 
,2083 - ,2107 



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

L O C A T I O I I  O F  S A I . l P L E S ,  S E C O N D  D I S S E C T I O N  U I I N I M A L  P ' B )  

Interval Sampler Special Samples 

Cm 
Stratigraphic Cm Columnar DepthBelaw Sample Sample Sample Sample Sample Sample 

Unit Depth Section Lunar Surface* No. Ut. (,) No. Yt.(g) Type Interval 

LITHOLOGIC SMBOLS 

Basalt Soil Breccia Glass Anorthositic 
Breccia 

*Measured a l ter  extruston 

15011-5 



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

L O C h T I n N  O F  S f l F P L E S ,  F I R S T  D I S S E C T I O t l  ( S T A N D A R D )  

Interval  Samples Interval  Samples Special Samples 

Fine ( <  1 mn) Coarse ( >  1 
Fraction Fraction 

cm 
Stratigraphic Cm Columnar ~ e p t h ~ e l o u  Sample Sample Sample Sample Sample Sample Sample Sample 

Unit Depth Section Lunar Surface* No. Ut. No. U t .  No. wt. Type In te rva l  

Li thologic Symbols 

Basalt S o i l  Breccia Class Anorthositi, 
Breccia 

Veasured a f te r  extrusion 

15011-4 



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

L O C A T I O N  OF S A H P L E S ,  T H I R D  D l  S S E C T I O l l  ( S T A I 4 I ) A R D )  

Interval  Samples Interval  Samples Special  Samples 

Flne (<  1 nm) Coarse (, 1 mn) 
Frrctlon Frsct lon 

On 
S t r a t i g r a p h i c  Gn Colunnar Depth Below Sample Sample Sample Sample Sample Sample Sample S m p l c  

Unit Depth S e c t l o n  Lunar Surface* No. Wt.(,) No. ~ t .  (g) b. Ut. (g )  Type Interval  

Lithologic  S p b o l s  

Basal t  S a i l  Breccia  Glass Anorthosi t i c  
Breccia 

'Heasured a f t e r  extrusion 
1501 1-6 



C O P E  
. . 

pmple  Nyb;;: 1 7 8 I,), bottom half of a double, 4 cm diameter 
r i v e t u e  5 0 1 0 / 5 1 1  

Field Relationships: Core 15010/15011 was taken on a mare surface 20 m 
from the  rim of Hadley Rille a t  s t a t ion  9A, The tube was driven fu l l  
depth, b u t  the l a s t  20 - 30 cm were more d i f f i c u l t  t o  penetrate. 

Sample History - possible disturbance or contamination: The core was 
collected Augus t .  2, 1971 and placed in an unsealed Sample Collection ~ag. .  
This bag, a f t e r  being exposed t o  spacecraft cabin and t e r r e s t r i a l  atmos- 
phere on the return f l i g h t ,  was sealed in  2 teflon bags and a polyethylene 
bag on board the  recovery ship as quickly as possible a f t e r  s~lashdown 
on-~ugus t  7, 1971. The sample bag 'was Gened. in the  Lunar ~ece iv ing  Lab- 
oratory in a nitrogen atmosphere cabinet August 20.1971. After the keeper 
was emplaced by the  astronaut, the tube contained only 32.9 cm of soi l  
( i t  should have contained the maximum capacity of 34.9 cm). Compaction 
may account f o r  some of the difference in length. Lunar soil  may have 
been l o s t  from the  top of 15010 when the two tubes were separated by 
unscrewing and from the bottom of the tube before i t  was capped. Astro- 
naut Scot t  had some d i f f i cu l ty  w i t h  screwing the plug i n  the t o p  end of 
the core. Some mixing of soil  i n  the  bottom 6 cm may have occurred when 
the  large  5 cm-long rock entered the 4 cm diameter drive tube. 1977 x- 
radiographs revealed t ha t  some s e t t l i ng  of soi l  occurred near the ends 
of the core while the  core was stored horizontally. Void areas created 
by s e t t l i n g  were confined to the  ends of the  tube and t o  the volume of 
soi l  removed i n  the  f i r s t  dissection. 

Wqight, Length, Density: Before opening tube After extrusion 
Weight /40.4 g 733.8 g 
'Length 32.9 cm 28.9 cm* 
Density 1.69 g/cm 1.91 g/cm3 

*approximately 1 cm of soi l  was removed from the 
bottom of 15010 before extrusion (sample no. 3) 

Longitudinal Dissections: In a standard dissection,  samples are  sieved 
a t  1 mm under organically uncontaminated (CP-7) conditions. To produce 
samples with reduced contamination, the  material in the  th i rd  dissection 
was not sieved and was subject to  minimal handling with special ly acid 
washed tools.  These samples should be sui table  fo r  P b  analyses. Each 
dissection was assigned a separate se r ies  of s p l i t  numbers as shown below. 

,3000 - ,3999 4 t h  (standard 

.6000 - ,6999 epoxy impregnated sectlons 



Summary of Stra t igraphic  Units Identif ied During Dissection: The color 
of  the core was 5Y 2/1 t o  4/1 on the Munsell Soil Color Scale, a medium 
to  dark gray. Soil i n  15010 appeared darker zt the top than a t  the bottom. 
A diffuse l i gh t e r  color band occurred a t  36 - 38 cm. Below a vague, 
marbled boundary a t  46 cm, the core appeared 1 ighter  in color. Among 
rock fragments >I mrn, mare basalt was the dominant l i thology i n  a l l  units. 
The units i n  15010 were more coarse and showed more var iab i l i ty  i n  grain 
s ize  and 1 i thology of the  >I  n fragments than units i n  15011 , the  upper 
part of the core. Lithic abundance numbers given below are  di rect ly  
comparable w i t h  those f o r  1501 1. The term "re1 a t ive  abundancen used in 
the diagram means weight r a t i o  of a component compared to  basalt.  A 40 g 
basalt  rock was found i n  the bottom of the core. Because t h i s  rock 
completely dominates compositional data,  figures a re  given both with and 
without the large rock included in the calculations. 

bit k p t h  - Smple Umbers t r a i n  Strc  k j o r  L l t h l c  h m n t s  

5 0.0 - 8.5 m . I2 - .47 .075 2 -014 -006 .003 Siml lar  I n  p ra ln  s l ze  and 
,1000 - ,1035 
, 2 m  - ,2018 

absolute l l t h i c  t bud tnc*  t o  
average f o r  a l l  o f  1501 1 

,3000 - ,1035 

4 0.5 - 17:o a .4a - .sc ,207 .I44 .049 .an .OOZ hnat u n t t  ~r l a w  rock 1s 
,1036 - .lo72 

',2019 - ,2041 
eacluded. Mundtnce o f  p l o s  I 

,3036 - ,3080 
amr th .  bx arc depleted. 

3 17.0 - 22.0 a .AS - ,105 -138 .W8 -017 .Ol2 004 Least coarse of  1- 4 unlts. 
1 0 - , 1 0 9  1.127)' 
,2040 - ,2054 

(.M5) (.017) (.012) (:CW) Relative abundance of  glass 

,30el - ,3104 
r l t g h t l y  enriched. 

2 22.0 - 25.0 a ,107 - ,118 .578 ,552 .010 .005 .007 large rock  excluded: u n l t  I t  r!milar - .I105 (.l26) 
,2055 - ,2058. 

( 2 )  0 2 0 1 1  0 4 t o  u n l t  3 but  higher I n  m a r t h o s l t i c  

,3105 - ,3119 c-nts. 

! 25.0 - 28.9 a ,119 - ,134 .392 .I15 .OW 010 .WS Larpe rock exc1dcd:ml t  I s  c m n c ;  
.))as - . i i t z  (.ins) (.a]) (.072) (.:old) 
,2859 - ,2071 

sol1 b~ b amrth. br very & A n t .  

,3120 - ,3145 
[:::Ib Slars I s  enrlckcd. 

e - t E - - E - - 
A- 

- 
A - 1 . A  

D C I- 
- L - * - r- o- = 8  - 

S? :51 =:: - a - 'C =- "I 29 r :! 
k x  I; r-  hi ' z  

a m  mg P ," 
k X  

. . 
lnrkn In parentheses n c l u d e  l a rpc  b r a l t  f r a w n l  
n u b c r  I n  bracket excludes l a w  basal t  f r eg r rn t  and Includes the prt o f  
an amr thOs l t l c  fr8-t tht  occupled tha v o l v c  of  core covered by thn* 
1iU1lc abundance calcu l t t lons.  but was m v e d  I n  a m t n t u l  Pb d l r sec t l on  

. 



D R I V E  T U B E  1 S O l G  
L O C A T  I011  3 F  S A ; l P L E S ,  F I R S T  ~ I I S S E C T I O I ~  ( S T A d u d R b )  

Fine (< l m )  Coarse ( r  l m )  
Fraction Fraction Special Samples 

cm 
0eph Below Sample Sample Sample Sample Sample 

Stratigraphic gnir Columnar Section Lunar ?urface' NO. WL. 110. ~ t .  110. 
Sample Sample Sample 

Wt. iype 1n:erval 

. 
0.105 -Clod 29.2 - 29.5 

0.148 Basalt 31.2 - 3 1 7 -  

0.250 SoBx 35.4 - 36.4 
0.W7 Soil 36.4 - 37.5 

- 36.4 - eK2 0.949 L1?? . . 

,3 3.212 unsieved approximately 1 cm of soil 
removed imm bottan of core before 
extrusion 

LITHOLOGIC SYMBOLS 

Basalt Soil Breccia Glass Anorthosi tic 
Breccia 

%easured after extrusion 



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 r i D  D l  S S E C T I 0 : i  ( S T A i i D A R U )  

Interval Samples Interval Sampler 
Fine ( 4  m) Fraction Coarse (>I mn) Fraction Special Samples 

Li thologic  Synbels 

,1023 1.213 ,1024 0.034 1 

1.311 ,1026 0.114 ' 
1.288 .lo28 0.112 1 ,1029 0.023 SoBx 32." - 33.2 

1.149 ,1031 0.077 j . . . .. - - . 

0.113 li , 

1.159,11 :11 1.290 ,1050 0.569 1 

- 1.078 ,1052 0.054 - ,1053 1.227 ,1054 0.108 I 
,1055 1.3 7 ,1056 - 0.103 I -- 

- ,1057 1.246 ,1058 0.091 
,1059 1.283 0.047 ,1061 0.102 B a s a l t  40.7 - 4 . 

- -  - 

Basal t  Soil  Breccia Glass Anor thor i t ic  
Breccia 

.Ilcasured a f t e r  u t r u s i o n  

1501C-4 



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

L O C A T 1 0 1 4  0 F S A N P L E S . T H I R D  D I S S E C T I O N ( M I N I M A L  PY)  
Interval 

Cm Cm Samples 
Stratigraphic Depth Below Depth Below Sample Sample Sample Sample Sample Sample 

Unit LunarSurface ColumnarSectinn LunarSurface. No. ut. Nn. Kt. Type in:erval 

2.104 ,2010 

- - - . -. - . - 

-- 

RL - roil sample taken in red light 

Lithologic S&ols 

Basalt Soil Breccia Glass Anorthositic Breccia 

W a s u r e d  after extrusion 



D R I V E  T U B E  1 5 0 1 6  

L O C A T l O l l  O F  S A I I P L E S ,  F O U R T H  0 I S S E C T  I O I I  ( S T A I i U A R L ) )  

Interval Samples ln terval  Samples Special Samples 

Fine ( <  1 mn) Coarse (= 1 m) 
Fraction Fr tc t ton 

tn 
Stra t igraphic  On Columnar Depth Below Smpl e Sample Sample Sample Sample Sample  ample Sample 

Unit k v t h  Section Lunar Surface* No. Y t .  Ho. Yt. No. Wt. Type lnterval 

Lithologic Smbols 

3001 0.206 1 :  
3003 0.134 1 .3004 0.209 Basalt 26.9 - 27.4 I 

I ~ a ;  

2.956 i [  ,3020 0.140 

I ,3021- 3.307 !i ,3022 -, 0.370 1 j .3023 - . ... 0.018 so i l  31.5 - 31.7 
2.790 , ,3025 ,. _ 0.142 1 : 

-. . 3 0 2 6 - -  2.757 . ,3027 , -, - 0.187 ' 
,3028 2.7481. ,3029 - 0.306 

,3030 2.580 1 '  ,3031 0.141 

,3032 - . 2.947 1 '  ,3033 0.109 - .... 

Basalt Sot1 Breccia Glass Anorthositic 
Breccia 

.Measured a f t e r  extrusion 
1501 0-6 


