
REPOFiT ON DRILL S T M  70006 

D r i l l  stem 70006 i s  t h e  four th  stern below t h e  t o p  of t h e  Apollo 17 D r i l l  

S t r i ng .  Calculat ions based on X-radiographs and previous dissect ions  of o ther  

d r i l l  stems i n  t h e  s t r i n g  place t h e  t o p  of 70006 a t  93.2 cm below t h e  lunar 

surface .  Due t o  various f ac to r s  such a s  mechanical compaction, t h i s  f igure  is  only 

a c lose  approximation. The d r i l l  s t r i ng ,  with a t o t a l  length of about 294.5 cm, 

has t h r ee  major s t r a t i g r aph i c  un i t s :  an upper, coarse-grained, ba sa l t i c  mit, 107 

cm th ick ;  a middle, fine-grained zone 56 cm th ick ,  high i n  anox-thosite; and a 

lower zone of a l t e rna t i ng  coarse and f ine  ba sa l t i c  and breccia material ,  131.5 cm 

th i ck .  Par t  of each of t h e  upper major units a r e  contained i n  d r i l l  stem 70006. 

The Apollo 17 D r i l l  S t r i ng  was taken about 40 meters north of  t h e  ALSEP c e n t r a l  

s t a t i o n .  

SAMPLE HISTORY 

Vpon ex t rac t ion  of t h e  d r i l l  s t r i n g  from t h e  d r i l l  hole, t h e  s t r i n g  was 

separated i n t o  t h r e e  segments f o r  packing. D r i l l  stem 70006 was t h e  t op  hal f  

stem of t h e  middle segment. A cap was i n s t a l l e d  on t h e  t o p  end a t  t h i s  t ime.  

A plug was inse r ted  a t  t h e  bottom end when t h e  separat ion from 70005 was made 

i n  t h e  LRL. Burrowed end samples were taken t o t a l l i n g  s l i g h t l y  more than 9 grams. 

Based on a length of .40 cm and weight of 234.2 grams, t h e  end samples a r e  equi- 

p valent  t o  about 16 mm of s o i l  column, which leaves 38.4 cm of  s o i l  column remaining 

i n  t h e  tube.  

On ,b!arch 11, 1977, t h e  d r i l l  stem was longi tudinal ly  s p l i t  on a mil l ing 

machine. Previous t o  t h i s  operation, t he  d r i l l  stem was f i t t e d  with a s pec i a l  

plug f o r  t h e  thermal conductivi ty experiment. This plug protruded about 15 mm from 

t h e  tube opening and was subsequently forced fu r the r  i n t o  t h e  tube due t o  require-  

ments of t h e  mil l ing operation.  

The "upper" s p l i t  h a l f  was l i f t e d  o f f  t h e  s o i l  column af'ter t h e  "lower" s p l i t  

half  had been affixed i n  a troughed d i s sec t ion  t a b l e  on March 16, 1977. Because of 

excessive burring along t h e  cut edge, a por t ion of t he  s o i l  remained i n  t h e  upper 

ha l f  i n  t he  region of 3 t o  5 cm depth. 

The s t r a t i g r aph i ca l l y  highest end of the  tube was, by convention, s e t  t o  t he  

zero cm mark on t h e  s ca l e .  The upper soi l /p lug in te r face  thus  became es tabl ished 

a t  t h e  2.8 cm mark and t he  lower in te r fzce  a t  40.0 cm. The length of s o i l  column 

i s  e a s i l y  ca lcula ted t o  be 37.2 cm, which indicates  t h a t  2.8 cm of column was " los t "  

by compaction and ea r l y  burowed end sampling. 



PRE-DISSECTION DESCRIPTIONS 

From x-radi ographs of dri 11 stem 70006, twelve units were interpreted on 
the basis of s ize distributions and inferred compositions, (See attached chart. ) 
Examination of the exposed surface revealed eleven units on the basis of obser- 
vable coarse part icles ,  tonal contrasts, and fracturing of the developed rind. 
In conjunction with the x-ray units, these units served as guides to dissection 

and may or may not be actual physical units below the rind or smear zone. 
The overall color was lOYR 3/l on Munsell's Color Chart. The visually es t i -  
mated average soi 1 matrix grain s ize was about 6 p h i  or 16 microns. 

PROCESSING PROCEDURES 

A s l igh t  departure from standard dissection procedures was necessary i n  

order to  extract the large part icle  wedged i n  the otherwise empty upper s p l i t  
half of the dri 11 stem. Simaltaneous dissection was performed i n  both upper 
and lower halves and the excavated material was combined i n  order to  reduce 
s t a t i s t i c a l  bias. Standard five millimeter intervals were observed except a t  
6.5-8.0 cm and 27.0-28.5 cm. where special lead-free and red l i g h t  samples were 
obtained. Additional red l ight  samples were taken a t  17.0-17.5 cm and 37.5-38.0 
cm. Dissection was begun a t  the upper end i n  order t o  be able t o  empty and 

remove the upper s p l i t  half as soon as possible. The f i r s t  interval was taken 
seven mil limeters wide i n  order to even up the remaining intervals. Unusual 
o r  large particles transcending interval boundaries (such as the part icle  
wedged i n  the upper ha1 f )  were individually containerized as speci a1 samples. 
Wherever possible, large particles were located on a diagram of the interval 
in order to  record orientations. All particles not passing through a 1 mm 

sieve were classif ied,  photographed, and contained zed fo r  each dissection 

interval. Voids created by extraction of large particles extending below 
standard dissection depth were maintained i f  possible. I t  was necessary to 

remove these particles i n  order to obtain a peel sample. A t  11-14 cm, nearly 
a l l  the remaining soi 1 adhered to  the peel. The excess soi 1 was removed from 

the peel relatively in tac t  and impregnated wi th  epoxy separately from the soi l  
yet  in the tube, which was done under vacuum conditions, The impregnated core 

was then encapsulated w i t h  more epoxy i n  a mold. The block thus' forn~ed i s  

l a t e r  s p l i t  longitudinally and one resulting half i s  used for  making thin 
sections. 



ANALYSIS OF DATA 

The col lec ted quan t i t a t ive  data cons i s t s  of  the weights of  the f i n e  f r a c t i o n  

and coarse f r a c t i on  of each i n t e rva l ,  p lus  the weights of spec ia l  samples. .In 

addi t ion,  frequency counts of p a r t i c l e s  i n  the  coarse f r a c t i on  were taken i n  three  

s i z e  rsnges -- 1-2 mm, 2-4 mm, and g r ea t e r  than 4 mm. Each s i z e  range is a l s o  

divided i n to  seven compositional types. Frequencies a r e  computer-nomalized t o  

the standard i n t e rva l  width and average weight. Graphs of nomalized frequencies 

versus depth a r e  p lot ted  i n  e igh t  groupings: by compositional type f o r  each o f  

the  t h r ee  s i z e  ranges; by compositional type f o r  the  combined s i z e s ;  by combined 

compositions f o r  each of the three  s izes ;  and by combined c o ~ ~ p o s i t i o n s  f o r  t he  

combined s i z e  ranges. When combining s izes ,  sca le  f a c to r s  a r e  used. In add i t ion  

t o  the  frequency graphs, a weight percent coarseness ind ica to r  i s  plot ted .  The 

percentages a r e  computed by dividing the weight of mater ia l  g rea te r  than 1 in 

s i z e  by the weight of a l l  the  u a t e r i a l  pe r  un i t .  

Bias i s  introduced by the  sampling s i z e  of the d r i l l  stem, i n  t h a t  the  presence 

of a p a r t i c l e  approaching tube diameter i n  s i z e  el iminates the pos s ib i l i t y  of 

occurence of o ther  pa r t i c l e s .  Other s t a t i s t i c a l  e r r o r  i s  brought about by the  

d i s c r e t e  s i z e  categorization,  r a t he r  than a continuous s i z e  measureaent of each 

pa r t i c l e .  This e r r o r  is demonstrated by comparing the weight percent coarseness 

graph wi th  the combined composition/ combined s i z e s  graph. The l ack  of congruence 

t h a t  can be seen i s  p a r t i a l l y  due t o  t h i s  "pidgeonholev e f f e c t  and p a r t i a l l y  due 

t o  generalizing assumptions t h a t  had t o  be made in order t o  combine the d i s c r e t e  

s i z e  categories.  Other b iases  o r  e r r o r s  include -- sampling below standard 

d i s sec t ion  l e v e l ,  Eeasurement e r ro r ,  assumptions of uniform densi ty ,  and ais- 

c l a s s i f i c a t i on  of l i thology.  Bearing these  l im i t a t i ons  in mind, i n t e rp r e t a t i on  

of the constructed graphs was not  attempted a t  the  order  of resolutlion provided. 



COMPOSITIONAL DESCRIPTIOh 

Seven compositional categories were used t o  c l a s s i f y  p a r t i c l e s  83@&&9 than 

1 mm i n  gra in  s ize:  anor thos i t i c  breccia (ANBX) ; agglut inates  (AGGL) ; dev i t r i f i ed  

o r  par t i a l ly -c rys ta l l i zed  glasses  (PXGL) ; recrysta l l ized o r  high-grade breccia 

(RXBX); vesicular ,  drople t ,  o r  f r e sh  glasses (VSGL); s o i l  o r  low-grade breccia 

(SOBX) ; and basa l t i c  o r  c ry s t a l l i ne  rock f r a g ~ e n t s  (BSRF) . Of these seven, SOBX 

is by f a r  the most abundant. 

The category "BSRF" includes any pa r t i c l e  which i s  apparently no recrystal-  

l i z ed  mater ia l ,  but i s  polycrysta l l ine  and contains plagioclase and pyroxene. 

b prac t ice ,  some of the smaller p a r t i c l e s  c l a s s i f i ed  a s  BSRFts may be mono- 

minerall ic.  Also, many p a r t i c l e s  a r e  s o i l  o r  g lass  coated t o  the point  of being 

barely recognizable. Some s o i l  coated BSRF"s may have been misclass i f ied a s  

SOBXts f o r  t h i s  reason. Most occur a s  f a i r l y  equant chunks with coarsely- 

textured surfaces. When the rough pockets in the surface are f i l l e d  with s o i l ,  

they a r e  ea s i l y  mistaken f o r  the  equant, smooth-surfaced SOBXts. Ef for t  was 

taken t o  remove a s  much loose s o i l  a s  possible SOBXts without s ign i f ican t ly  

damaging the normally f r i a b l e  SOBXfs i n  the process. Some BSRFts have shocked 

plagioclase o r  anor thos i t i c  m t e r i a l ,  ANBXts may be derived d i r e c t l y  f r o m  

t h i s  source, i n  which case they a r e  more l i k e l y  t o  display some evidence of 

c ry s t a l  s t ructure .  When found a s  c l a s t s  in  SOBX's, they tend t o  be sugary i n  

texture.  Some pa r t i c l e s  c l a s s i f i ed  a s  "ANdtmay e i t h e r  be s o i l  coated ANEXt s 

o r  anor thos i t i c  c l a s t s  from broken SOBXts. SOBX1s therefore,  exclude white, 

sugary masses of supposed anor thos i t i c  material ,  even though the only d i f fe r -  

ence m y  be the color  of the s o i l  mtrix i n  which i t  is formed. "SOBXM r e f e r s  

t o  a p a r t i c l e  of welded, non-white s o i l  matrix. Welding may have been brought 

about by heat ,  pressure, small amounts of molten g lass ,  o r  some combination of 

these. When g lass  welding c rea tes  a more spindly p a r t i c l e ,  it i s  considered 

t o  be an "AGGL" r a the r  than a more massive and rounded SOBX. SOBX s a r e  usually 



f r i a b l e  and occasionally break open t o  reveal  an i n t e r i o r  of c ry s t a l l i ne  mash. 

Others simply d i s i n t eg ra t e  when broken. Certain SOBXrs are .d is t inguished a s  

medium grade i n  t h a t  they a r e  tougher and seeming127 t r an s i t i ona l  t o  t h e  ca-tegory 

of RXBX. "EUTBXII i s  an angular, waxy-appearing pa r t i c l e  t h a t  wculd seen; t o  

be the high grade equivalents of SOBX o r  ANBX. ffPXGL1l i s  son~ewhat s h i l a r  i n  

appearance t o  IIXBX, but r ead i ly  d is t inguishable  by a du l l e r  surface l u s t e r  and 

g l a s s  f r a c tu r e  shape cha rac t e r i s t i c s ,  a s  i t  i s  a dev i t r i f i ed  f o m  of VSGL. 

r'VSGLn r e f e r s  t o  f resh ,  v i t reous  g lass  which occurs a s  beads, shards, o r  coatings.  

It is of ten  found a s  coatings on SOBX and causes some d i f f i c u l t y  i n  c lass i f i ca -  

t ion ,  a s  SOBX may be g l a s s  welded. 



DESCRIPTIONS OF PHYSICAL UNITS 

Dri 11 stem 70006 contains parts of two major uni t s  of the dri 11 s t r ing.  

The boundary i s  marked by a reverse gradational sequence i n  the upper u n i t ,  

as well a s  by sharp tonal contrast  a t  the contact. The upper u n i t  continues 
in d r i l l  stems 70007, 70008, and 70009 up t o  the lunar surface and i s  char- 

acterized by large c rys ta l l ine  rock fragments and a re la t ive ly  l i g h t  tone. 

The unit  below the boundary (middle u n i t  of three i n  the en t i r e  d r i l l  s t r i ng )  

i s  moderately dark and very fine-grained. Compositional ly ,  i t  i s  glass-rich 
b u t  w i t h  no dominant pa r t i c l e  type. The uni t  continues as par t  of 70005. 

In dri 11 stem 70006, f ive  minor units  are marked off -- two i n  the lower 
and three i n  the upper major u n i t .  The minor units a re  fur ther  divided in to  
nineteen sub-uni t s  , mostly based on coarseness o r  s l i g h t  tonal differences 

seen post-peel. 

Unit I (28.5-40.0) i s  96% matrix. Matrix i s  here defined as t ha t  so i l  

fraction passing through a 1 mn sieve. The compositional type of what few 

part ic les  do occur i s  non-specific. The tonal appearance i s  not uniform 

although differences are not great. Cohesiveness, as evidenced i n  the peel, 

i"a 
i s  moderate. 

Sub-unit IA (38.5-40.0) i s  91% matrix. The minor peak i n  coarseness due t o  

ANBX defines t h i s  sub-unit. The tonal aspect i s  moderately dark with vague 
l igh t  blotches. Cohesion t o  the peel s t r i p  was s l i gh t ly  be t te r  than i n  the 
r e s t  of the u n i t .  

Sub-unit IB (37.5-38.5) i s  96% matrix. This is  a type sub-unit f o r  U n i t  I .  

The tone i s  nearly even. 

Sub-uni t IC (36.0-37.5) i s  96% matrix. SOBX dominates s l igh t ly .  The tone 

i s  blotchy. 

Sub-unit ID (33.0-36.0) i s  97% matrix. Glass i s  the most frequent coarse 

par t ic le .  This i s  the darkest sub-unit and has an even albedo. The lower 

contact is  apparent b u t  not ids t inct .  
Sub-uni t IE (31 -5-33.0) is 97% matrix. The tone i s  unchanged b u t  f a i r l y  

sharp white s t reaks  occur. The coarse fraction is  mostly glass and SOBX 

rather than ANBX,  however. 
Sub-unit IF (28.5-31.5) i s  98% matrix. The tone i s  noticeably l i gh t e r  and 
even. The coarse f ract ion i s  negligible. Cohesion i s  better.  



U n i t  I 1  (18.5-28.5) i s  95% mat r ix .  The coarseness var ies  w i t h  occasional 

peaks o f  SOBX and smal le r  amounts of glass. The tona l  appearance i s  an even, 

moderate dark. Cohesiveness var ies  from moderate t o  low. 

Sub-unit  I I A  (26.5-28.5) i s  96% matr ix .  SOBX and VSGL are t h e  most common 

coarse p a r t i c l e s ,  Tone i s  moderate and evenly dark. 

Sub-unit  I I B  (25.5-26.5) i s  94% matr ix .  The tone i s  s l i g h t l y  darker  than A. 

SOBX and VSGL occur  i n  l a r g e r  quan t i t i es .  

Sub-unit I I C  (24.0-25.5) i s  96% matr ix .  The tone i s  s l i g h t l y  l i g h t e r  again. 

VSGL i s  p l e n t i f u l .  

Sub-unit  I I D  (22.0-24.0) i s  96% matr ix .  Tone i s  darker  again, b u t  almost 

impercept i  b ly .  

Sub-unit I I E  (19.5-22.0) i s  96% matr ix .  Tone darkens again, very s l i g h t l y .  

SOBX and VSGL are s t i l l  t h e  most common. Cohesiveness i s  low. 

Sub-unit  I I F  (18.5-19.5) i s  95% matr ix .  Tone i s  a t  i t s  darkest. The comp0- 

s i t i o n  i s  var iab le .  

U n i t  I11 (14.0-18.5) i s  89% matr ix .  The lower contac t  i s  l a s o  the  major u n i t  

boundary. The t o n a l  con t ras t  i s  sharp across t h i s  l i n e  b u t  t he  l i n e  i s  wavy. 

Composit ional ly,  the  coarse f r a c t i o n  shows an over turned gradat iona l  sequence. 

The cohesiveness i s  moderate. 

Sub-unit I I I A  (16.5-18.5) i s  92% matr ix .  SOBX i s  suceeded by RXBX, then VSGL. 

Coarseness increases upwards 1 i nearal  ly. The tone i s  1 i g h t  and vaguely b lotchy.  

Sub-uni t I 1  I B  (1 4.0-16.5) i s  86% matr ix .  BSRF dominates. Cohesiveness i s  

moderately low. P a r t i c l e  s i z e  i s  g rea tes t  a t  mid-unit .  

U n i t  I V  (4.5-14.0) i s  87% matr ix .  SOBX i s  dominant. Cohesiveness i s  very 

high. The tone i s  l i g h t  w i t h  occasional l i g h t  blebs. 

Sub-unit IVA (12.5-14.0) i s  79% matr ix .  SOBX occurs as a very l a r g e  p a r t i c l e  

and as sma l l e r  chunks. 

Sub-unit  IVB (10.5-12.5) i s  91% matr ix .  SOBX s t i l l  dominates b u t  a t  reduced 

leve ls .  Glass i s  found both  as shards and as beads. 

sub-uni t I V C  (8.5-10.5) i s  83% matr ix .  Large SOBX p a r t i c l e s  outweigh a 

d iverse  co l  l e c i i o n  o f  o the r  smal l  p a r t i c l e s .  

Sub-unit IVD (4.5-8.5) i s  90% matr ix .  Cohes iv i ty  i s  lower. Glass i s  beady, 

SOBX shows some orange, and BSRF appears shocked. SOBX dominates somewhat. 

U n i t  V (1.2-4.5) i s  50% matr ix .  BSRF i s  s t r o n g l y  dominant as a very l a r g e  

p a r t i c l e  and as many medium-sized chips. Cohes iv i ty  i s  moderate. The tone 

i s  s l i g h t l y  darker. 



UNIT H Depth: TDS, 119 to 122.5 n; lunar s u m ,  92 to 95.5 cm Thickness: 3.5 a 
Thin bed packed with basalt frqments. 12.5 cm of this unit are in c o r e l m ,  and 1 cm i s  in the base of cwc 7WW.l 
Matrix: 30 percent; relatively transparent, very findygranular with noopaques. 
Framework 70 percent (examined during end sampling for early allocation): packed with semiopaque rock fragments dt, 

distinct outline, equant, poorly sorted. blocky f rqnents with nearly straight edges; on  examination of actual mi- 
mens, they turned out to be coarsely q t d l i n e  baalt fragments with 15 to 20 percent vesicles as much as 5 mm in 
diamder. No other rock types were present. 

UNlT 54 Depth: TDS 122.5 b 127 cm: lunar s u m ,  95.5 to 100 cm Thickness: 4.5 cm - 
Massive un i t  with mixed rock fragments and re la t idy  transparent matrix. I n  X - r a d i ~ a p h ,  this unit qpcorslo be 

m y  similar in composition b un i t  52. 

UNlT 53 Depth: lDS, lZ7 to l29 cm; lunar wrfaoc, l m  to 1(P cm Thicknesl: 2 can 
Thin bed, packed with rock fragments. 
Matrix 50 percent: relatively transparent. sparingly mottled, apparently as in unit 52, but mostly c o ~ a l e d  by &Wad 

rodr fragments. 
Framework 50 percent: 45 percent i s  vmiapague rocL fragments with dstinct outline, moderately well wrM, 2 10 9 mm 
in diameter, but mostly 5 2 1 mm. M e ,  smoothdged and subangufar fragments, similar to those of unit 52, but 
much more abundant: 5 percent i s  semiopaque motkks, averaging 2 0 3 mm i n  diameter with irregular lumpy b 
indistinct outline. 

UNlT 52 D m .  TDS. M to 134 cm: lunar surfaa, 102 to 18 cm l h i c k m z :  5 cm 
Massive uni t  with m i d  rock lragments and transprcnt matrix. 
Matrix: 70 percent: relatively transparent with =5 p l a n t  fine semiopque mottles less than 1 mm in diandrr. a t ram 

of sphniral opaques, near limit of resolution. 
Coarse fraction: 30 percent; 20 percent i s  semiopaqw rock fragments with distinct outline, poorly sorted. ranging from 
1 b 8 mm i n  diameter, tending to be blaky to *shaped equant fragments; 10 percent i s  semiopaque density c o p  
centrations with indist ind outline, 2 to 5 mm.in Qameter, fading out over an irregular to lumpy outline as i n  unit !iL 

UNlT 51 Depth: TDS, I34 to 138.5 cm: lunar surbce, 107 to 111.5 ca Thickness: 4.5 n 
Massive interval with granular matrix and abundant dods and rock frqments. 
Matr ia  70 percent: moderately opaque wi th  =20 percent pinpoint to 0.5-mm s e m i m u e  granules saWal thnnr#~~&& 

traces of opaque spherules less than 0.5 mm i n  d ie te r . .  
Coarse fraction: 3D percent; 5 percent i s  semiopwur rock fragments with distinct outline. 2 to 5 mm in di-, 

moderately poorly sorted. Mocky outline with stfa*! to nearly straight edges; 25 percent is  semiopapue m n  
or dods with indistinct outline. ranging up to 8 mm i n  diameter, but very poorly sorted. Fragments. possibly 
breccias, tend to have a lumpily irregular appearace and are not crmulate. Entire intenral appears B te rcvarw 
graded and i s  roughly coarser at the tqt. 

UNlT 50 Depth: TDS, l38.5 to 140 cm; lunar surf ia, 111.5 to 113 cm Thicknesk 1.5 an .-. 
Fine-grained t h i n  bed with h i@ transparency matrix. l. 

Matrix: lapercent ;  as i n  unit48, uniform with t r a o f  pinpoint mottles and opaques. 

UNlT 49 Depth: TDS, 140 to 146.5 cm: lunar surtre, 113 to 119.5 cs Thickness: 6.5 an 
Medium-thin bed with moderately opaque matrix an4 scattered rock fragments. 
Matrix: 85 percent: intermediate transparency with 10 percent ganulaity, but with rmtieeaMe absence of opque 

ments or density concentrations. 
Coarse fraction: 15 percent; semiopapue raL fragments with distinct b semidistinct outline, moderately w d l  sc+rW, 

2 b 5 mm i n  diameter, equant topdyrpwul with gswa l l y  straight edges and subangular corners, evrn Weout  =ass 
where edges are indistinct. 

UNIT 48 Depth: TDS, 146.5 to 148 cm; lunar surface. 119.5 to 12l un Thicknes~: 1.5 cm 
fineqrained th in  bed with transparent matrix. 
Matrilr: 100 percent: uniformly fine grained with a trace of widely d k r e d  and evenly distributed pinpoint mottles, near 

l imit of resolution, no opaques. 

UNIT 47 Depth: TDS, 148 to 151 cm: lunar surface. 121 to 124 cm lhidmess: 3 cm 
Medium-thin bed with moderately opaque matrix and scattered rock frqments. 
M a t r i r  85 percent; intermediate transparency because of 10 percent ganulwi ty  and pinpoint density concentrations, 

butwi th a ~ t i c e a b l e  absence of opaques i n  contrast to unit 46. 
Coarse fraction: 15 percent: semiopaque rock fragments with distinct b semidistinct outline, well sorted, 2 to 4 mm in 

dineter ,  equant to polygonal with relatively straight edges and subglgular corners. slightly lumpy and irregular 
(not wenulate) fadeout on semidistinct edges. 

UNlT 46 Depth: TDS. 151 to 154 cm: lunar surface. 124 to 127 cm Thicknes~ 3 cm 
Transparent matrix and fine-grained interval with abundant opaque fragments. 
Matrir 100 percent; noticeably more transparent than i n  uni t  45 with less than 5 percent pinpoint semiapa~ue density 

m n t r a t i o n s  ( in  contrast to 20 percent of unit 45). 2 percent opapue particles. equant, subrounded polygons wi th  . 
a w s t i o n  of straight edges or spheroids, less than 1 mm i n  diameter to limit of resolution. 

UNlT 45 Depth: TDS. W to 1% cm: lunar surface, 127 to 129 cm Thicknesn 2 cm 
Moderately opaque interval, as i n  un i t  44, but with no rock fragments. 
Matrir 10D percent; maderately opaque with =20 percent indistinct pinpoint mottles. near l imit of resolution to 0.5 mm, 

but with no opaque spherules: contact with overlying bed appears m y  distinctly as an irregularly planar Surface. with 
striking decrease i n  density i n  overlying unit 46. 

UNIT 44 Depth: TDS, 1% to 160 cm: lunar surface, 129 b 133 cm Thickness: 4 cm 
Malerately opaque interval with small, scattered, sorted rock fragments. 
Matrix: 85 percent: moderately opaque with a20 percent indistinct quant  moffles. near l imit of resolution 10 0.5 mm. 1 

percent opique spherules less than 0.5 mm in  diameter. 
Coarse fraction: 15 percent: semiopaque with partially distinct o u l i n  (probably partially concealed by density of matrix), 

3 0 5 mm, well sorted. equant to omid. subrounded particles. long axes tend lo k dined horizontally. 




