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INTRODUCTION 

The Moon i s  covered w i th  a complex l aye r  o f  unconsolidated debr is (reg01 i t h )  . 
Our understanding o f  t hecha rac te r  o f  t h i s  debr is and the processes a f f e c t i n g  i t  are 

dependent on studies o f  the samples o f  s o i l  returned by t he  Apol lo and Luna missions. 

The purpose o f  t h i s  handbook i s  t o  serve as a data base f o r  the mater ia l  proper t ies  

o f  lunar  so i l s .  It i s  a resource for  present and f u tu re  sample inves t iga to rs  i n  

se lec t ing s o i l  samples fo r  de ta i led  study, f o r  i nves t iga to rs  conducting syntheses 

studies, and f o r  s c i e n t i s t  and engineers designing manufacturing processes u t i l i z i n g  

lunar  s o i l .  The scope o f  t h i s  handbook i s  r e s t r i c t e d  t o  a1 1 non-core samples o f  s o i l  

returned by the Apollo missions. 

Tools used f o r  cot l e c t i n g  lunar  soi  1 

Contingency Sampler: For Apol l  o 11 -1 5, t h i s  was a speci a1 grab-sampl e t e f l  on 

bag mounted on the end o f  a co l l aps ib l e  handle. This sample was co l lec ted  as soon as 

possib le a f t e r  the f i r s t  astronaut l e f t  the LM as a random surface scoop. This would 

provide a t  l e a s t  one sample o f  the s i t e  i f  the crew were forced t o  leave due t o  an 

emergency. The f i r s t  documented sample f u l f i l  1 ed the contingency sample requirement 

on Apol l o  16 and 17, e l im ina t ing  the need f o r  a contingency sampler. 

Scoops: A1 1 of the sample scoops ca r r i ed  on the Apoll  o missions caul d be 

attached t o  an extension handle w i t h  a quick-disconnect mount. The " large" scoop 

(7x12~12 cm) constructed of anodized aluminum was used dur ing Apol lo 11, 12, and 14. 

The "small" scoop (about 6 cm wide and 8 cm deep) was used dur ing Apol lo 12. It had 

a f l a t  bottom tha t  was flanged on both sides and was p a r t i a l l y  covered on top; i t  was 

constructed o f  anodized aluminum w i t h  a s tee l -a l loy  i n s e t  on the f r o n t  edge. 

An adjustable scoop, w i t h  a f l a t  bottom and f langed on the sides w i t h  a p a r t i a l  

cover on top, was used on Apol lo 15, 16, and 17. The 14 cm long, 12 cm wide scoop 
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was adjustable from 0' (hor izonta l )  t o  55' f o r  scooping and t o  90' f o r  trenching. 

The pan and adjust ing mechanism were made o f  s ta in less s tee l  and the handle o f  

aluminum. It replaced both the scoop and trenching shovel o f  previous missions. 

Trenchi ng too l  : An anodized a1 uminum, f o l  d i  ng, t renchi  ng too l  was used dur i  ng 

Apoll o 14. It was a simple spade-1 i k e  too l  w i th  the spade measuring 15 cm wide and 

20 cm long. 

Lunar surface rake: The rake was a basket- l ike scoop about 30x30~4 cm which 

consisted o f  a p a r t i a l l y  sol i d  aluminum frame holding t i nes  w i t h  1 cm spacings. To 

c o l l e c t  a sample, the rake was drug through the surface reg01 i t h  several times, 

s i f t i n g  out  the f i n e  grained mater ia l  t o  leave a co l l ec t i on  o f  small rock samples. 

Procedures required t h a t  a s o i l  sample be co l lec ted w i th  each "rake" sample. This 

was accompl i shed by t i 1  ti ng the rake t o  use the so1 i d  frame f o r  c o l l  e c t i  ng soi 1 

samples. The rake was used on Apollo 15, 16, and 17. 

Special environmental sample container (SESC ): This was a t h i  n-wal 1 ed s ta in less 

steel  container (6 an diameter and 12 cm long) w i t h  a knife-edge machined i n t o  the 

top r i m .  The l i d  had a press which forced the knife-edge i n t o  an indium-si lver a l l o y  

gasket. The sealed sample was returned i n  a vacuum t o  Earth. SESC'S were car r ied  on 

Apollo 15, 16, and 17. 

Lunar roving vehic le ( L R V )  sample container: The LRV samples consisted o f  a 

r i n g  holding 12 numbered t e f l o n  bags which could be attached t o  a too l  handle. The 

t oo l  allowed the crew t o  c o l l e c t  surface s o i l  samples wi thout dismounting from the 

LRV. Af ter  the sample was removed from the stack, i t  was sealed by closing, crimping 

and tw i s t i ng  the aluminum r i m  around the mouth o f  the bag. This means o f  sampl i n g  

was used only during Apollo 17. 

Documented sample bags: Each documented sample bag was a pre-numbered t e f l o n  

bag w i t h  dimensions 19x20 cm. The bags were stored i n  a dispenser i n  quan t i t i es  o f  

20. The bags had two t e f l o n  tabs; one was attached t o  the dispenser and the other 

i i i  
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used t o  pu l l  the bag open. After sample c o l l e c t i o n ,  a t h i n  aluminum rim was crimped 

t o  s ea l  the bag. These bags were used dur ing  Apol l o  15,  16,  and 17. 

Round documented sample bags: Each t e f l o n  bag ( " d i x i e  cup") was 8 cm i n  diame- 

t e r  and 12 cm deep. Twelve bags were c a r r i e d  a s  a c l u s t e r .  The bags were sea l ed  i n  

the same manner a s  the documented sample bags. They were .used dur ing  Apoll o 12-1 7. 

Apol l o  l u n a r  sample r e t u r n  c o n t a i n e r  (ALSRC): The ALSRC is  made of aluminum 

w i t h  e x t e r i o r  dimensions of 4 7 . 5 ~ 2 8 . 7 5 ~ 2 0  cm. A s t r ap - l a sh  system provides  the f o r c e  

necessary t o  provide a vacuum sea l  , b u t  no t  a1 1 ALSRC 's  r e t a i n e d  vacuum i n t e g r i t y .  

Padding f o r  sample p r o t e c t i o n  was provided by a York-mesh l i n e r .  These c o n t a i n e r s  

were used on a l l  Apol l o  miss ions ,  bu t  no t  a1 1 samples were re turned  t o  the Ear th  i n  

them. 

Sampl e col  1 e c t i  on procedures  

Apoll o 11 : No spec i a l  procedures  were developed f o r  s o i l  sampl ing  during Apoll o 

11. The contingency sampler was designed t o  scoop up rocks and s o i l  wi thout  1 eav ing  

the s a f e t y  of the LM footpad. During Apollo 11 t h e  commander s tepped onto  the 

s u r f a c e  and c o l l e c t e d  a f u l l  bag, scooping severa l  times. A l a r g e  bulk sample was 

c o l l e c t e d  a t  the end of the sampling per iod  by scooping s o i l  i n t o  the ALSRC t o  f i l l  

t h e  void space l e f t  between rock samples. 

Apoll o 12: The contingency sample was c o l l e c t e d  i n  the same manner a s  Apol l o  

11. Se l ec t ed  s o i l  and rock samples were c o l l e c t e d  over  an a r e a  300 rn NW o f  the LM. 

As i n  Mission 11 , t h e  void space between rocks was f i  11 ed w i t h  s o i l  i n  the sample 

c o l l e c t i o n  bag. Apollo 12 was t h e  f i rs t  mission t o  use  documented sample bags. 

a f t e r  no t ing  the l o c a t i o n  and documenting some of  them w i t h  photographs,  one 

a s t r o n a u t  he ld  the bag while the o t h e r  scooped s o i l  i n t o  i t .  The bag was s ea l ed  t hen  

dropped i n t o  the sample c o l l e c t i o n  bag. A1 1 documented samples were r e tu rned  i n  the 

D-ALSRC. Two small vacuum c o n t a i n e r s  ( g a s  a n a l y s i s  sample c o n t a i n e r  and 1 unar  
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environment sample c o n t a i n e r )  were f i l l e d  w i t h  s o i l  i n  the same manner a s  t h e  

documented bags. 

Apol l o  14: The contingency sample was c o l l e c t e d  a s  dur ing  the previous 

missions.  Whenever poss ib l e ,  o t h e r  sampling l o c a t i o n s  were documented by photography 

taken cross-sun,  down-sun, before  and a f t e r  sampling, .and i n  the panoramas. In  

several  cases  the loca t ions  a r e  based on t r a n s c r i p t s ,  a s t ronau t  i d e n t i f i c a t i o n ,  and 

re ference  t o  t h e  sample bag number. Samples were c o l l e c t e d  by scooping, w i t h  one 

a s t ronau t  holding the bag while the o t h e r  f i l l e d  i t .  

Apoll o 15: Samples col 1 ec t ed  w i t h  the a d j u s t a b l e  scoop were "skimmed" (upper  

1 cm), "scooped" (upper  1-5 cm) o r  s e l e c t e d  from l a y e r s  exposed i n  t rench  wal l s .  

Soi 1 samples c o l l e c t e d  t o  accompany rake samples were c o l l e c t e d  w i t h  the sol  i d  wall 

of t he  rake o r  w i t h  a scoop. Whenever poss ib l e ,  the sample l o c a t i o n  was photographed 

before  and a f t e r  sampling and cross-  and down-sun. A s t e r e o p a i r  was gene ra l ly  taken 

before c o l l e c t i n g  t h e  sample. Additional photographs were taken a s  necessary t o  

document the loca t ion .  .One a s t ronau t  h e l d  a documented sample bag, i d e n t i f y i n g  t h e  

number on i t  while the o t h e r  scooped s o i l  i n t o  i t .  

Apoll o 16 : Col 1 ecti on and documentation of  so i  1 sampl e s  i n  documented sampl e 

bags was the same a s  f o r  Apol l o  15. 

Apoll o 17 : Coll e c t i  on and 'documentation of  s o i  1 samples i n  documented sampl e 

bags and an SESC was t h e  same as f o r  Apol l o  15 and 16. The LRV samples were 

c o l l e c t e d  on t r a v e r s e s  between s t a t i o n s  without  the LRV. The a r e a  t o  be sampled was 

1 ocated and photographed before reaching i t ,  then sampled. The passenger col 1 ec t ed  

the sample; i t  was passed t o  the d r i v e r  who pul led  the f u l l  bag o u t  of the s t a c k ,  

i d e n t i f i e d  the number, and then sea l ed  i t .  
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Ini ti a1 Sample Processing 

Apollo 11: The contingency sample was returned w i t h  the crew t o  the Lunar 

Receiving Laboratory (LRL)  and then transfered t o  the vacuum chamber i n  the sample 

lab. 

The bu lk  soil sample was i n i t i a l l y  processed a vacuum chamber, b u t  was l a t e r  

moved to N2-filled glove cabinets i n  the Bio-prep laboratory. Due t o  the quarantine 

requirements, negative pressure was maintained i n  the cabinets and the exter ior  of 

the sample containers were s te r i l ized  w i t h  steam or peracetic acid. The quarantine 

conditions were maintained a t  considerable cost to  the sample's integrity.  The work 

area was very crowded w i t h  equipment, increasing chances for  contamination of the 

samples. Soil samples were used for  the monopole experiments, soil  mechanics t e s t s ,  

sieving, etc: Aliquots were removed to  the physical chemical t e s t  lab (PCTL) for  

chemical and petrographic analysis. Coarser sieve fractions were described and 

photographed i n  the Bio-prep 1 aboratory. 

Apol 1 o 12: Rock and sot 1 samples were processed i n  a vacuum (about t o r r )  . 
The documented and contingency samples and cores were processed i n  N2-filled glove 

cabinets. Fifty gms of core material and 450 gms of rock and soil  were designated 

for biological testing. Most of the bags were opened, given a preliminary descrip- 

tion '(color, texture, etc.  ) and a1 iquots were removed for  closer examination. The 

so i l s  were then placed i n  s ta inless  steel slip-top cans for  storage. 

Several of the documented samples were sieved a t  1. cm and 1 mn interval s. The 

coarser fractions (>I  n) were described surfi  c i  a1 ly during the prel i m i  nary exami na- 

tion. Aliquots were transferred to PCTL fo r  chemical and petrographic aaalyses. 

Apoll o 14: The Apoll o 14 samples were processed i n  s ta inless  steel , Np-fil 1 ed 

gl  ove cabinets tha t  were held under negative pressure as required by quarantine 

procedures. The exhaust N2 was monitored for  contamination by H z ,  02, CO,  C o p ,  C H 4 ,  

and  H20 by gas chromatography. 

v i 
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S o i l s  were described s u p e r f i c i a l l y  i n  t h e  l a b  by look ing  i n t o  open documented 

sample bags. Each sample was then sieved i n t o  >1 cm, 4-10 mm, 2-4 mm, 1-2 mm, and 

>1 mm f rac t ions .  Each f r a c t i o n  was weighed, assigned a sample number, then stored i n  

s ta in less  s tee l  b o l t  top  cans. A1 i quo ts  o f  several s o i l  samples were used by the 

Pre l  i m i  nary Examination Team fo r  g r a i n  size, chemical, and petrographic analyses. 

The <1 mn a l i quo ts  were wet-sieved ( w i t h  f reon) a t  500 urn, 250 um, 125 urn, 62.5 urn 

and 31 urn i n t e r v a l s  using 3-inch diameter s ta in less  s tee l  sieves. Th in  sect ions were 

made o f  the 250-500 um and 125-250 um s i z e  f rac t ions .  

Apol lo 15, 16, and 17: Commencing w i t h  Apol lo 15, no quarantine was requ i red 

and the samples were processed i n  s ta in less  s tee l  glove boxes f i l l e d  w i  t h  dry N2 

under p o s i t i v e  pressure. The exhaust N2 was analyzed f o r  contaminants (H20, 02, A r ,  

Hz, CH4, Co2, and CO) by gas chromotography. 

The documented bags were opened and observations and photographs were made o f  

the  sample. Any rocks >1 cm were removed. One-quarter t o  one-th i rd o f  the  sample 

was scooped from t h e  bag, placed i n  a preweighed container, weighed, and stored as an 

unsieved reserve sample. I n  special  cases, l a r g e r  reserves were obtained o r  the  

e n t i r e  sample remained unsieved. the  remaining sample was sieved t o  produce the s i z e  

f r a c t i o n s  <1 mm, 1-2 mm, 2-4 m, and 4-10 mm. Each f r a c t i o n  was weighed and 

numbered w i t h  i t s  own f i v e - d i g i t  sample number. Each coherent p iece >10 mm was 

processed as a rock. The s ieve f r a c t i o n s  were s u r f i c i a l l y  described. 
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FORMAT 

The remainder o f  t h i s  handbook i s  d iv ided i n t o  s i x  sections - one f o r  each o f  

the Apol lo missions t h a t  returned samples from the Moon. ' The format o f  each sect ion 

i s  the same. F i r s t  are given sketch maps showing the  locat ions t h a t  the s o i l s  were 

col lected. Data sheets and b ib l iographies then f o l l ow  f o r  each s o i l  i n  increasing 

numerical order o f  sample number. The b i b l  iographic l i s t s  were derived from the 

compilat ion a t  the Lunar and Planetary I n s t i t u t e .  

It i s  the i n t e n t  o f  the data sheets t o  g ive some basic data about lunar  so i l s .  

Because of space l i m i t a t i o n s  and because the handbook would become ponderous, the 

data sheets are no t  comprehensive i n  t e n s  o f  e i t h e r  inc lud ing  a l l  the various types 

o f  data or  inc lud ing  every ana lys is t 's  value f o r  a given parameter. Data compiled on 

the data sheets include sampl i ng 1 oca t i  on, masses o f  generic subsampl es, matu r i t y  

parameters (I S/FeO, g ra i  n-si ze parameters, and agglut inates) , chemistry (major and 

t race elements), and petrography. For references t o  other types o f  data, the 

bib l iography can be consulted. Except as noted below, a c i t a t i o n  i s  given f o r  the 

data compiled i n  the data sheets. 

The values f o r  agglut inates, g ra i  n-si ze paramters, and the FMR matur i ty  index 

I /FeO were obtained from j u s t  a few references and thus f o r  c l a r i t y  the references s 

were no t  c i t e d  on the data sheets. These data were taken from papers by David S. 

McKay, E lbe r t  A. King, Richard V. Morris, and t h e i r  co-workers; the spec i f ic  papers 

arc given i n  the b i b l  iographies. 

Commencing w i th  s o i l s  returned from the Apol lo 15 mission, almost a1 1 s o i l s  were 

sieved. i n t o  > lo ,  4-10, 2-4, 1-2 ( the  "coarse" f i nes )  and 1 mm ( the  " f i ne "  f i nes )  

sieve f rac t ions  a t  the Johnson Space Center. The s iev ing informat ion i s  given on the 

data sheets, and, unless otherwise noted, a1 1 physical and chemical proper t ies  

pe r t a i n  t o  the 1 mm sieve f rac t ion.  
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An examination o f  t h i s  handbook w i l l  reveal t h a t  there are a s i g n i f i c a n t  number 

o f  s o i l s  f o r  which there i s  a great  deal o f  informat ion and a s i g n i f i c a n t  number o f  

s o i l s  fo r  which very l i t t l e  i s  known. The data sheets are formatted so t h a t  i n d i v i -  

dual users can incorporate i n f o n a t i  on as i t becomes avai lable. Ind iv idua l  analy- 

s i s t s  are encouraged t o  send data appropriate f o r  t h i s  handbook t o  the Planetary 

Mater ia ls Curator (SNZINASA Johnson Space Center, Houston, TX 77058) f o r  i nc lus ion  i n  

subsequent edi t ions.  
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SOIL: 10002 

LOCATION COMMENTS: Between Quad I V  o f  LM and TV camera. Surface scoops. Redls t r lbuted 
as sample numbers 10084 t o  10086. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 
(Of 26 only - wt. 750 gm) 

1. Col lected mass: Total  est. wt. 5629 
1. ( 424.5 g ) :  < 1 inn 2. Color: N3 to.N4 (med. gray) 
2. ( 14.65 gn): 1-2 mn 3. Bag no.: Bulk sample 
3. ( 10.96 gm): 2-4 mn 4. Container: Tef lon bag; vacuum container 
4. ( 7.63 gm): 4-10 (ALSRC). Processed i n  N2 
5. ( 18.48 gm): > 1 cm envi ronment. 
6. ( gm): Reserve 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES'OF SOIL 

MATURITY PARAMETERS: PETROGRAPHY: (0.6-3 m) 
(Marvln e t  al.. 1971) 

1. IS/FeO: 

2. Agglutinates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

Components 

Basalt  22.0 
M I  crobreccl a 40.0 
Glasses 
c i t y  18.0 (Agglut inates) 

Homogeneous 9.0 
ROPY - 2.0 

Nori  tes, 
Anorthosi tes 8.0 
Other 1 .O - 

No. pa r t i c l es  135 
MAJOR ELEMENTS: TRACE ELEMENTS: 
(Agre l l  e t  a1 ., 1970) (Laul 6 Papike, 1980) 

z - ppnr - PP"' 
Si02 : 42.16 Sc: 60.2 La: 15.8 

Ti02 : 7.75 V : 70 Ce: 43 

A1203: 13.60 Co: 28.0 Nd: 37 

Cr2O3:  0.30 N i :  200 Sm: 11.4 

FeO : 15.34 Ba: 170 Eu: 1.60 

MnO : 0.20 Sr: 160 Tb: 2.9 

MgO : 7.76 H f :  9.00 Oy: 17 

CaO : 11.94 fa: 1.25 Ho: 4.1 

Na,3 : 0.47 Th: 1.90 Tm: 1.6 
L 

K20 : 0.16 U :  0.5 Yb: 10.0 

P205 : 0.05 Lu: 1.39 

N i  values are suspect o f  contamination from the 
Rh-pl ated N i  sieves. 
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SOIL: 10010 

LOCATION COMMENTS: Contingency sample from base o f  ladder,  Ouad I V ,  LM. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. ( gm): < 1 n 1. Co l lec ted  mass: 491.0 gm 
2. ( gm): 1-2 mn 2. Color: Med. gray 
3. ( gm): 2-4 n 3. Bag no.: Contingency sample bag 
4.  ( gm): 4-10 mn 4. Container: Te f lon  bag; vacuum conta iner  
5. ( gm): > 1 cm ( ALSRC ) . 
6. ( gm): Reserve 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 75.0, mature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS : 
(Rhodes 6 B l  anchard, 1981 )(Rhodes L Blanchard, 1981 ) 

FeO : 

MnO : 

flg0 : 

CaO : 

Na23 : 
K23 : 

P205 : 

5 : 

sc : 

v : 
Co : 
Nt: 

Ba: 

Sr : 
Hf: 

Ta : 

Th : 

U : 

- ppm 
61 

47 

2 9 
197 

205 

La : 

Ce : 

Nd: 

Sm : 

Eu : 

Tb: 

Dy: 
Ho : 

Tm : 
Yb: 

Lu : 

ppm 
14.9 

46 
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B I B L  I OGRAPHY FOR 1 001 0 

DOELL,R.R. + GROMME,C.S. ( 1 9 7 0 )  
SURVEY OF MAGNETIC PROPERTIES OF APOLLO 11  SAMPLES AT THE LUNAR RECEIVING 

LABORATORY 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.3 P.2093-2096 

FUNKHOUSER,J.G. + SCHAEFFER,O.A. + BOGARD,D.D. + ZAHRINGER,J. ( 1 9 7 0 )  
GAS ANALYSIS OF THE LUNAR SURFACE 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.2 P . l l l l - 1 1 1 6  

H I NTENBERGER, H. + SCHULTZ,L. + WEBER, H. W .  ( 1 9 7 5  
A COMPARISON OF NOBLE GASES I N  LUNAR FINES' AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE OR l GI N OF SOlL  BRECCIAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2261 -2270 

JOHNSON,R.D. + DAVIS,C.C. ( 1 9 7 0 )  
TOTAL ORGANIC CARBON I N  THE APOLLO 11 LUNAR SAMPLES 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
VOL.2 P.1805-1812 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298  

RHODES,J.M. + BLANCHARD,D.P. ( 1 9 8 1 )  
APOLLO 11 BRECCIAS: ALUMINOUS MARE BASALTS OR MULTI-COMPONENT MIXTURES? 
LUNAR AND PLANETARY SCIENCE X I I ,  P. 877-879 

APOLLO 11 BRECC l A AND SO I LS: ALUM l NOUS MARE BASALTS OR MULT I -COMPONENT 
MI  XTURES? 

I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 607-618 

YAN I V, A. + HEYMANN, D. ( 1  9 7 2  
ATMOSPHERIC AR40 I N  LUNAR F INES 
PROCEED I NGS OF THE TH IRD LUNAR SC I ENCE CONFERENCE 
VOL. I I P. 1967-1 981 
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SOIL: 10011 

LOCATION COMMENTS: Outside Quad I V  o f  the LM. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. ( gm): < 1 mn 1. Col lected mass: 82.6 gm 
2. ( gm): 1-2 mn 2. Color: Gray 
3. ( gn): 2-4 mn 3. Bag no.: Doc. sample bag 
4. ( gm): 4-10 mn 4. Container: Tef lon bag; vacuum container 
5. ( gm): > 1 cm ( ALSRC ) . 
6. ( gm): Reserve 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 69.0, mature 

2. Agglutinates: 
3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M,: 
2. M,,: 

3. 

MAJOR ELEMENTS: 

% - 
sio2 : 
Ti02 : 

A1 203: 

Cr203: 

FeO : 

MnO : 
MgO : 

CaO : 

sc : 
v : 
Co : 

Ni : 

Ba : 
Sr: 

Hf : 

Ta : 

Th : 
U : 

ppm pprn 
La : 
Ce : 
Nd : 
Sm: 

Eu : 
Tb: 
Dy: 

Ho : 

Tm: 

Yb: 

Lu : 
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BIBLIOGRAPHY FOR 1 0 0 1 1  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP l LAT  l ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

STONE,C.De + TAYLOR,L.A. + MCKAY,D.S. + MORRIS,R.V. (19821 
FERROMAGNETIC RESONANCE INTENSITY: A RAPID  METHOD FOR DETERMINING LUNAR GLASS 

BEAD ORIGIN  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 87 A182-A196 
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SOIL: 10084 

LOCATION COFMENTS: 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 10084 ( 38300. a): < 1 m 1. Col lected mass: 38,300 gn 
2. ( gm): 1-2 nm 2. Color: 
3. ( 9): 2-4 mn 3. Bag no.: 
4. ( gm): 4-10 mn 4. Container: ALSC No. 1003 
5. ( gm): > 1 cm 
6. ( gm): Reserve 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 78.0, mature 

2. Agglutinates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS : TRACE ELEMENTS : 
(Laul and Papike, 1980)(Haskins e t  a1 . , 1970) 

PETROGRAPHY: (90-100 MI) 
(Simon e t  a1 ., *I981 ) 

Components - % 

L l t h i c  Fragments 
Mare Component 

MareBasalt  24.0 
Hlghl and 

Components 
ANT 0.4 
LMB 0.8 
Fel dsp . 

Basalt  1.1 
RNB/POIK - 

Fused Soi l  
Component 

DMB 7.5 

% ppm ppm Aggl u t i na te  52.0 - Mineral Frag. 
SiO, : 41.0 Sc: 61.7 La: 16.9 Mafic 4.2 

Ce: 47.3 Plagioclase 
O~aaue 

A1203: 12.8 Co: 26.8 Nd: 41  lass '~ragments 

Cr203: 0.305 Ni:  200 Sm: 13.66 Orange/bl ack 2.7 
Ye1 1 ow/green 0.8 

FeO : 16.2 Ba: 168 Eu: 1.74 Brown - 
MnO : 0.220 Sr :  Clear 

Tb: 3'03 Miscellaneous 
MgO : 9.2 Hf: Dy: 21.0 D e v i t r i  f i e d  1.8 

taO : 12.4 glass fa:  1.4 Ho: 4.3-4.6 0.3 
Na20 : 0.38 Th : Tm: 
K20 : 0.15 U : Yb: 11.35 Total  99.9 

'2'5 : Lu: 1.69 No. o f  po ints  625 

Handbook of Lunar Soils



BIBLIOGRAPHY FOR 1 0 0 8 4  

ABDEL-RASSOUL, A.A. + HERPERS,U. + HERR,W. ( 1.971 
IMPROVED TECHNIQUES FOR SEPARATION AND DETERMINATION OF RARE-EARTH ELEMENTS I N  

EXTRA-TERRESTRIAL MATERIAL  
BRUNFELT,A.Oe + STEINNES,E. ED. A C T I V A T I O N  ANALYSIS  I N  GEOCHEMISTRY AND 

COSMOCHEM l STRY 
UNIVERSITETSFORLAGET 1 9 7 1 .  P. 2 1 9 - 2 2 6  

ABELL,P. I .  +CADOGAN,P.H. +EGLINTON,G.  +MAXWELL,J.R.  + P I L L I N G E R , C . T .  ! I 9 7 1 1  
SURVEY OF LUNAR CARBONCOMPOUNDS. 1 .  THE PRESENCE OF INDIGENOUS GASES AND 

HYDROLYSABLE CARBON COMPOUNDS I N  APOLLO 1 1  AND APOLLO 1 2  SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 8 4 3 - 1 8 6 4  

ADAMS,J.B. + MCCORD,T.B. ( 1 9 7 0 )  
REMOTE SENSING OF LUNAR SURFACE MINERALOGY. IMPL ICAT IONS FROM V I S I B L E  AND NEAR 

INFRARED R E F L E C T I V I T Y  OF APOLLO 1 1  SAMPLES 
GEOCHlMlCA E T  COSMOCHIMICA ACTA, 1 9 7 0 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
'4.3 P. 1 9 3 7 - 1 9 4 6  

ADAMS,J.B. + MCCORD,T.B. ( 1 9 7 2 )  
ELECTRONIC SPECTRA OF PYROXENES AND INTERPRETATION OF TELESCOPIC 

SPECTRAL R E F L E C T I V I T Y  CURVES OF THE MOON 
PROCEEDINGS OF THE T H I R D  LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 3 0 2 1 - 3 0 3 5  

ADE,P*A*  + BASTIN,J.A.  + MARSTON,A.C. + PANDYA,S.J. + PUPLETTpE. ( 1 9 7 1  
FAR INFRARED PROPERTIES OF LUNAR ROCK 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2203 -221  2 

ADLER, I *  + WALTER,L.S. + LOWMAN,P.D.,JR. + GLASS,B.P. + FRENCH,B.M. + ( 1 9 7 0 )  
PHILPOTTS,J.A. + HEINRICH,K.J.F. + GOLDSTEIN 

ELECTRON MICROPROBE ANALYSIS  OF APOLLO 1 1  LUNAR SAMPLES 
GEOCHIMICA E T  COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.1 P. 8 7 - 9 2  

AGRELL,S*O. + B0YDpF.R. + BUNCH,T.E. + CAMERON,E.N. + DENCE,M.R. ( 1 9 7 0 )  
DOUGLAS,J.A.V. + HAGGERTY,S.E. + JAMES,O.B. + KEIL ,K .  + PECKETT,A. 
PRINZ,M. + PLANT,A.G. + TRAILL,R.J. 

T l TAN l AN CHROM I TE, ALUM l N l AN CHROM l TE  AND CHROM l AN ULVOSP 1 NEL  FROM APOLLO 1 1 
ROCKS 

GEOCHlMlCA E T  COSMOCHIMICA ACTA, 1 9 7 0 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.1 P. 8 1 - 8 6  

AGRELL,S*O* + SCOON, J.H. + MUIR, I .D. + LONG, J.V.P. + MCCONNELL, J.D. + PECKETT, ( 1 9 7 0 )  
OBSERVATIONS ON THE CHEMISTRY, MINERALOGY AND PETROLOGY OF SOME APOLLO 1 1  LUNAR 

SAMPLES 
GEOCHlMlCA E T  COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.1 P. 9 3 - 1 2 8  

ALBEE,A.L. + CHODOS,A.A. ( 1 9 7 0 )  
MICROPROBE INVESTIGATIONS ON APOLLO 1 1  SAMPLES 
GEOCHlMlCA E T  COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V . l  P. 1 3 5 - 1 5 8  
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ALEXANDER,E.C.,JR. + BATES,A. + COSCIO,M.R.,JR. + DRAGON,JeC. + MURTHY,V.R. + ( 1 9 7 6 )  
PEPIN,R.O. + VENKATESAN,T.R. 

K/AR DAT l NG OF LUNAR SOILS  I I 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  6 2 5 - 6 4 8  

ALLEN,R.O.,JR. + JOVANOVIC,S. +REED,G.W.,JR. ( 1 9 7 2 )  
204PB I N  APOLLO 1 4  SAMPLES AND INFERENCES REGARDING PRIMORDIAL PB LUNAR 

GEOCHEM l STRY 
PROCEED 1 NGS OF THE TH IRD LUNAR SC l ENCE CONFERENCE 
VOL. I I  P. 1645 -1651  

ANDERS, E . ( 1  9 7 8 )  
PROCRUSTEAN SCIENCE: INDIGENOUS SIDEROPHILES 
I Y TYE LUNAR H I GHLANDS, ACCORD1 NG TO DELANO AND 

R l NGWOOD 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 161 -184  

F\NDERS, E . ( 1  9 7 9 )  
PROCRUSTEAN SCIENCE: INDIGENOUS SIDEROPHILES I N  THE LUNAR HIGHLANDS, 

ACCORD 1 NG TO DELANOAND R I VGWOOD 
THE MOON AND THE PLANETS 
V9L. 20, 2 1 9 - 2 3 9  
ENRICO FERMl INST. 8 DEPT. OF CHEMISTRY, UNIV. OF CHICAGO, 

CHICAGO, IL U.S.A. 

ANDERSEN,C.A. + HINTHORNE,J.R. + FREDRIKSSON,K. ( 1 9 7 0 )  
13N MICROPRORE ANALYSIS OF LUNAR MATERIAL FROM APOLLO 1 1  
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 11  L.S.C. 
V .1 .  P. 159 -168  

ANDERSON,A.T.,JR. +.BOYD,F.R. + BUNCH,T.E. + CAMERON,E.N. + E L  GORESY,A. + ( 1 9 7 0 )  
FINGER,L.W. + HAGGERTY,S.E. + JAMES,O.B. + KEIL,K.  + PRINZ,M. + RAMDOHR,P. 

ARMALCOLITE. A NEW MINERAL FROM THE APOLLO 11  SAMPLES 
GEOCHIMICA E T  COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 11  L.S.C. 
V . l  P. 55-64 

ANDERSON,O.L. + SCHOLZ,C. + SOGA,N. + WARREN,N. + SCHREIBER,E. ( 1 9 7 0 )  
E L A S T I C  PROPERTIES OF A MICRO-BRECCIA, IGNEOUS ROCK AND LUNAR F I N E S  FROM APOLLO 

11  M I S S I O N  
GEOCHIMICA E T  COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V .3  P. 1959 -1974  

ANNELL9C.S. + HELZ,A.W. ( 1 9 7 0 )  
E M I S S I J N  SPECTROGRAPHIC DETERMINATION OF TRACE ELEMENTS I N  LUNAR SAMPLES FROM 

APOLLO 11  
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.2 P. 991 -994  

ANNELL,C.S. + HELZ9A.W. ( 1 9 7 0 )  
EMISSION SPECTROGRAPHIC DETERMINATION OF TRACE ELEMENTS I N  LUNAR SAMPLES 
SC l ENCE 
VOL. 1 6 7  P.  521  
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ARONSON, J.R. + EMSL1EpA.G. + SMITH,E.M. + STRONG,P.F. ( 1 9 7 9 )  
INFRARED SPECTRA OF LUNAR SOILS AND RELATED OPTICAL CONSTANTS 
I N  PROCEEDINGS OF THE lOTH LUNAR AND PLANETARY.SCIENCE CONFERENCE 
VOL. 2, 1787-1 7 9 5  

ARONSON,J.R. + SMITH,E.M. (19.78) 
MID  INFRARED SPECTRA OF LUNAR AND ANALOG SOILS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL . 3, 291 1-291 8 

ARONSON,J.R. + SMITH,E.M. + VONTHUNA,P.C. ( 1 9 7 8 )  
INFRARED SPECTRA OF LUNAR SOILS ANNUAL PROGRESS REPORT, 1 JUL. 1977-1 JAN. 1 9 7 8  
NASA-CR-151629, N78-17973. 1 JAN. 1 9 7 8  PP. 7 
AVAILABLE FROM N T l S  ASN78-17973, 
L I T T L E  ARTHUR D., INC.CAMBRIDGE, MASS. 

ASUNMAA,S.K. + LIANG,S.S. + ARRHENIUS,G. ( 1 9 7 0 )  
PR IMORDAL ACCRETION: INFERENCES FROM THE LUNAR SURFACE 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.3 P. 1975-1986 

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE AND SlDEROPHlL lC T!?ACE ELEMENTS I N  THE SOILS AND ROCKS OF 

TAURUS -L I TTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1625-1 6 4 4  

BAILEY,J.C. +CHAMPNESS,P.E. +DUNHAM,A.C. +ESSON,J. +FYFE,W.S. ( 1 9 7 0 )  
MACKENZIE,W.S. + STUMPFL,E.F. + ZUSSMAN,J. 

MINERALOGY AND PETROLOGY OF APOLLO 11 LUNAR SAMPLES 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.1 P. 169-194 

BARON,R*L. + BILSON,E. + GOLD,T. + COLTON,ReJ. + HAPKE,B. + STEGGERT,M.A. ( 1 9 7 8 )  
RESPONSE TO 'COMMENTS ON THE SURFACE COMPOSITION OF LUNAR SOlL  GRAINS', BY 

R. M. HOUSLEY 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 41, 471-472 
CENTER FOR RADIOPHYSICS AND SPACE RESEARCH, CORNELL UNIV., ITHACA, NY 14853  

BASFORD,C. J. + CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + RALSTON,C. + WALKER,R.M. ( 1  9 7 3 )  
KRYPTON AND XENON I N  LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1915-1956 

BASFORD,J.R. ( 1 9 7 4 )  
K-AR ANALYSIS OF APOLLO 11 F INES 10084  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE ~ 

VOL. 2 P. 1375-1388 

BAUR,H. + FRICK,U. + FUNK,H. + SCHULTZ,L. + SIGNER,P. ( 1 9 7 2 )  
THERMAL RELEASE OF HELIUM, NEON, AND ARGON FROM LUNAR F INES AND MINERALS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1947-1967 

13 SOlL  10084  

. . . . . . _- 
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BECKER,A. + COLLETT,L.S. ( 1 9 7 8 )  
MAGNETIC LOSSES I N  LUNAR MATERIALS 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 41, 1 3 9 - 1 4 2  
ECOLE POLYTECHNIQUE, MONTREAL, QUE. CANADA 

BEGEMANN,F. + VILCSEK,E. + RIEDER,R. + BORN,W. + WANKE,H. (1970) 
COSM I C-RAY PRODUCED RAD I0 1 SOTOPES I N LUNAR SAMPLES FROM THE SEA OF TRANQU 1 LL 1 TY  

(APOLLO 1 1  
GEOCHlMlCA E T  COSMOCHIMICA ACTA, 1 9 7 0 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 

BZRNTOWICZ,T.J. + KRAMER,F.E. + PODOSEK,F.A. + HONDA,M. ( 1 9 8 2 )  
ADSORPTION AND EXCESS F I S S I O N  XE: ADSORPTION OF XE ON VACUUM CRUSHED MINERALS 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A465 -A476  

BHA1,N.B. + GOPALAN,K. + GOSWAM1,J.N. ( 1 9 7 8 )  
RA0,M.N. + VENKATESAN,T.R. 

SOLAR COSMIC RAY PRODUCED NEON AND XENON 
ISOTOPES AND PARTICLE TRACKS I N  FELDSPARS FROM 
LUNAR F I N E S  1 4 1 4 8  AND 2 4 0 8 7  
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1 6 2 9 - 1 6 4 6  

BHANDAR1,N. + BHAT,S.G. + LAL,D. + RAJAGOPALAN,G. + TAMHANE,A.S. + ( 1 9 7 1 )  
VENKATAVARADAN,V.S. 

SPONTANEOUS F I S S I O N  RECORD OF URANIUM AND EXT INCT TRANSURANIC ELEMENTS I N  APOLLO 
'SAMPLES 

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2599 -261  0 

B lBRIYG,J .P .  + BORG,J. + BURLINGAME,A*L. + LANGEVIN,Y. + MAURETTE,M. + ( 1 9 7 5 )  
VASSENT, B. 

jOLAR-WIND AND SOLAR-FLARE MATURATION OF THE LUNAR REGOLITH 
W3CEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 4 7 1  - 3 4 9 4  

BIGGAR,G.M. + OIHARA,M.J. + PECKETT,A. + HUMPHRIES,D.J. ( 1 9 7 1  1 
LUNAR LAVAS AND THE ACHONDRITES - PETROGENESIS OF PROTOHYPERSTHENE BASALTS I N  

THE MARIA LAVA LAKES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 6 1  7 -644  

BIRKEBAK,R.C. + CREMERS,C.J. + DAWSON,J.P. ( 1 9 7 0 )  
DIRECTIONAL SPECTRA AND TOTAL REFLECTANCE OF LUNAR MATERIAL 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.3 P. 1 9 9 3 - 2 0 0 0  

BIRKEBAK,R.C. + CREMERS,C.J. + DAWSON,J.P. ( 1 9 7 1 )  
SPECTRAL DIRECTIONAL REFLECTANCE OF LUNAR F I N E S  AS A FUNCTION OF BULKY DENSITY 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 1  9 7 - 2 2 0 2  
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BIRKEBAK,R.C. + DAWSON,J.P. ( 1 9 7 3 )  
SOLAR ALBEDO AND SPECTRAL REFLECTANCE FOR APOLLO 15 AND 1 6  LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2447-2452  

BLAIR,  I .Me + EDGINGTON, J.A. ( 1 9 7 0 )  
LUMINESCENCE AND THERMOLUMINESCENCE UNDER 159 MEV PROTON BOMBARDMENT OF THE 

LUNAR MATERIAL RETURNED BY APOLLO 11 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
v.3 P. 2001-2012  

BOCHSLER,P. + EBERHARDT,P. + GEISS,J. + LOOSL1,H.H. + OESCHGER,H. + WAHLEN,M. ( 1 9 7 1  
TR 1 T 1 UM 'IN LUNAR MATER l AL 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1803-1 81 2 

BOGARD,D.D. ( 1 9 7 7 )  
EFFECTS OF SOlL  MATURATION ON GRAIN SIZE-DEPENDENCE OF TRAPPED SOLAR GASES 
P3OCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3705-3718  

t 

BOGARD,D.D. + HIRSCH,W.C. ( 1 9 7 6 )  
NOBLE GASES I N  60009-60010  DRIVE TUBE SAMPLES: TRAPPED GASES AND IRRADIATION 

H 1 STORY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 259 -279  

BOGARD,D.D. + NYQUIST,L.E. ( 1 9 7 2 )  
NOBLE. GAS STUD I ES ON REGOL l TH MATER I ALS -FROM APOLLO 14 AND 1 5 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOLe I I  P. 1797-1821 

BORG,J. + MAURETTE,M.+ DURRIEU,L. + JOURET,C. ( 1 9 7 1 )  
ULTRAMICROSCOPIC FEATURES I N  MICRON-SIZED LUNAR DUST GRAINS AND COSMOPHYSICS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2027-2040 

BOUCHET,M. +KAPLAN,G. +VOUDON,A. +BERTOLETTI,M.-J. ( 1 9 7 1 )  
SPARK MASS SPECTROMETRIC ANALYSIS OF MAJOR AND MINOR ELEMENTS I N  S I X  LUNAR 

SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1247-1 2 5 2  

BOWELL,E. + DOLLFUS,A. + GEAKE, J.E. ( 1 9 7 2 )  
POLARIMETRIC PROPERTIES OF THE LUNAR SURFACE AND I T S  INTERPRETATION. PART 5 :  

APOLLO 1 4  AND LUNA 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 3103-3127  

BOYNTON,W*V. + BAEDECKER,P.A. + CHOU,C.-L. + ROBINSON,K.L. + WASSON,J.T. ( 1 9 7 5 )  
M I X I N G  AND TRANSPORT OF LUNAR SURFACE MATERIALS: EVIDENCE OBTAINED BY THE 

DETERMINATION OF LITHOPHILE,  SIDEROPHILE, AND VOLATILE ELEMENTS 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
V3L. 2 P. 2241-2260  
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.BUNCH,T.E. + KE IL ,K .  + PRINZ,M. ( 1 9 7 0 )  
ELECTRON MICROPROBE ANALYSES OF PYROXENES, PLAGIOCLASES, AND ILMENITES  

FROM APOLLO 1 1  LUNAR SAMPLES 
U N I V E R S I T Y  OF NEW MEXICO, I N S T I T U T E  OF METEORITES 
P.  1 - 1 9  

BURNETT,D.S. + HUNEKE, J.C. + PODOSEK,F.A. + PRICE,R., I I I + WASSERBURG,G.J. ( 1 9 7 1  
THE I R R A D I A T I O N  HISTORY OF LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 6 7 1 - 1 6 8 0  

BURNETT,D.S. + WOOLUM,D.S. ( 1 9 7 4 )  
LUNAR NEUTRON CAPTURE AS A TRACER FOR REGOLITH DYNAMICS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2 0 6 1  - 2 0 7 4  

CADENHEAD9D.A. + BROWN,M.G. + RICE,D.K. + STETTER,J.R. ( 1 9 7 7 )  
SOME SURFACE AREA AND POROSITY CHARACTERIZATIONS OF LUNAR S O I L S  
PRGCEEDINGS OF THE E IGHTH LUNAR SCIENCE CONFERENCE t 

VOL. 1 P. 1 2 9 1 - 1 3 0 3  

CAMERON,E.N. ( 1 9 7 0 )  
OPAQUE MINERALS I N  CERTAIN  LUNAR ROCKS FROM APOLLO 1 1  
GEOCHlMlCA E T  COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V. l  P. 2 2 1 - 2 4 6  

CARRIER,W.D.,I I I  + MITCHELL,J.K. + MAHMOOD,A. ( 1 9 7 3 )  
THE R E L A T I V E  DENSITY  OF LUNAR S O l L  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOI-. 3 P. 2 4 0 3 - 2 4 1  2 

CARTER,N.L. + LEUNG, I .S. + AVEtLALLEMANT,H.G. + FERNANDEZ,L.A. ( 1  9 7 0 )  
GROWTH AND DEFORMATIONAL STRUCTURES I N  S I L I C A T E S  FROM MARE T R A N Q U I L L I T A T I S  
GEOCHlMlCA E T  COSMOCHIMICA ACTA, 1 9 7 0 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V . 1  P. 2 6 7 - 2 8 6  

CHANG,S. + SMITH,J.W.+KAPLAN,I .R.  +LAWLESS,J .  +KVENVOLDEN,K.A. ( 1 9 7 0 )  
PONNAMPERUMA,C. 

CARBON COMPOUNDS I N  LUNAR F I N E S  FROM MARE T R A N Q U I L L I T A T I S - - I V .  EVIDENCE FOR 
OXIDES AND CARBIDES 

GEOCH l M 1 CA E T  COSMOCH l M l CA ACTA, 1 970 ,  PROCEED l NGS OF THE APOLLO 1 1 L. s . C. 
V.2 P. 1 8 5 7 - 1 8 7 0  

CHA9,E.C.T. + BOREMAN,J.A. + MINKIN,J.A.  + JAMES,O.B. ( 1 9 7 0 )  
LUNAR GLASSES OF IMPACT O R I G I N /  PHYSICAL  AND CHEMICAL CHARACTERISTICS AND 

GEOLOGIC IMPL ICAT IONS 
JOURNAL OF GEOPHYS ICALRESEARCH 
VOL. 7 5  P. 7 4 4 5  

CHA0,E.C.T. + JAMES,O.B. + MINKIN,J .A .  + BOREMAN,J.A. + JACKSON,E.De + ( 1 9 7 0 )  
RALE IGH,C.B. 

IMPACT METAMORPHIC EFFECTS I N  LUNAR SAMPLES FROM T R A N Q U I L L I T Y  BASE 
GEOCHIMICA E T  COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.1 P .  2 8 7 - 3 1 4  
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CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR S O l L  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEED I NGS OF THE s I XTH LUNAR sc I ENCE CONFERENCE 
VOL. 2 P.  2281 -2290  

CHOU,C.-L. + BOYNTON,W.V. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 5 )  
VOLATILES ON THE SURFACE OF APOLLO 1 5  GREEN GLASS AND TRACE-ELEMENT 

DlSTRlBUTlONS AMONGAPOLLO 1 5  SOILS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1701-1728  

CHUNG,D.H. + WESTPHAL,W.B. + OLHOEFT,G.R. ( 1 9 7 2 )  
DIELECTRIC PROPERTIES OF APOLLO 1 4  LUNAR SAMPLES 
PROCEED l NGS OF THE TH IRD LUNAR SC l ENCE CONFERENCE 
VOL. I l l  P. 3161-3173  

CHURCH,S.E. + TILTON,G.R. ( 1 9 7 4 )  
LEAD ISOTOPE SYSTEMATICS OF SOME APOLLO 1 7  SOILS AND SOME SEPARATED COMPONENTS 

FROM 76501  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1389-1400  

CHY1,L.L. +EHMANN,W.D. ( 1 9 7 3 )  - 

ZIRCONIUM AND HAFNIUM ABUNDANCES I N  SOME LUNAR MATERIALS AND IMPLICATIONS OF 
THEIR RATIOS 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1219-1226  

CIRLIN,E.H. + HOUSLEY,R.M. ( 1 9 7 7 )  
A FLAMELESS ATOMIC ABSORPTION STUDY OF THE VOLATILE TRACE METAL LEAD I N  LUNAR 

SAMPLES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3931 - 3 9 4 0  

CLAYTON,R.N. + HURD, J.K. + MAYEDA,T.K. ( 1 9 7 2 )  
OXYGEN ISOTOPIC COMPOSITIONS AND OXYGEN CONCENTRATIONS OF APOLLO 1 4  AND 

APOLLO 1 5  ROCKS ANDSOILS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I 1  P. 1455-1465  

CLAYTON,R.N. + ONUMA,N. + MAYEDA,T.K. ( 1 9 7 1  
OXYGEN ISOTOPE FRACTIONATION I N  APOLLO 1 2  ROCKS AND SOILS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1417-1420  

CLEGGpP-E. + PANDYA,S.J. + FOSTER,S.A. + BASTIN,J.A. ( 1 9 7 2 )  
FAR INFRARED PROPERTIES OF LUNAR ROCK 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 3035-3047  

CLIFF,R.A. + LEE-HU,C. + WETHERILL,G.W. ( 1 9 7 1  1 
RB-SR AND U, TH-PB MEASUREMENTS ON APOLLO 1 2  MATERIALS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1493-1502  
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COLLINSON,D.W. +RUNCORN,S.K. + STEPHENSON,A. +MANSON,A.J. ( 1 9 7 2 )  
MAGNETIC PROPERTIES OFAPOLLO 1 4  ROCKS AND F I N E S  
PROCEEDINGS OF THE T H I R D  LUNAR SCIENCE CONFERENCE 
VOL. I I I P. 2 3 4 3 - 2 3 6 3  

COMPSTON,W. + CHAPPELL,B.W. + ARRIENS,P.A. + VERNON,M.J. ( 1 9 7 0 )  
THE CHEMISTRY AND AGE OF APOLLO 1 1  LUNAR MATERIAL  
GEOCHIMICA ET  COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.2 P. 1 0 0 7 - 1 0 2 7  

CONEL,J.E. + NASH,D.B. ( 1 9 7 0 )  
SPECTRAL REFLECTANCE AND ALBEDO OF APOLLO 1 1  LUNAR SAMPLES. EFFECTS OF 

IRRADIAT ION AND V I T R I F I C A T I O N  AND COMPARISON WITH  TELESCOPIC OBSERVATIONS . 
GEOCHIMICA E T  COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.3 P. 2 0 1 3 - 2 0 2 4  

CREMERS,C.J. + BIRKEBAK,R.C. + DAWSON,J.P. ( 1 9 7 0 )  
THE?MAL CONDUCTIVITY OF F I N E S  FROM APOLLO 11  
GEOCHIMICA E T  COSMOCHIMICA ACTA, 1 9 7 0 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.3 P. 2 0 4 5 - 2 0 5 0  

CRISWELL,D.R. ( 1 9 7 5 )  
THE ROSIWAL P R I N C I P L E  AND THE R E G O L l T H l C  D I S T R I B U T I O N S  OF SOLAR-WIND ELEMENTS 
PROCEED l NGS OF THE S I XTH LUNAR SC I ENCE CONFERENCE 
VOL. 2 P. 1 9 6 7 - 1 9 8 8  

CROZAZ,G. + HAACK,U. + HAIR,M. + MAURETTE.,M. + WALKER9R.M. + WOOLUM,D.S. ( 1 9 7 0 )  
NUCLEAR TRACK STUDIES OF ANCIENT SOLAR RADIAT IONS AND DYNAMIC LUNAR SURFACE 

PROCESSES 
GECCH l M l CA E T  COSMOCH l M  I CA ACTA, 1 970 ,  PROCEED I NGS OF THE APOLLO 1 1 L'. s .c. 
V.3 P .  2 0 5 1 - 2 0 8 0  

C2OZAZ,G. + TAYLOR,G.J. + WALKER,R.M. + SEITZ,M. ( 1 9 7 4 )  
EARLY ACT IVE  SUN&: R A D I A T I O N  HISTORY OF D I S T I N C T  COMPONENTS I N  F I N E S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 5 9 1  - 2 5 9 6  

DIAMICO,J. + DE FEL ICE ,J .  + FIREMAN,E.L. ( 1 9 7 0 )  
THE COSMIC-RAY AND SOLAR-FLARE BOMBARDMENT OF THE MOON 
GEOCHIMICA E T  COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.2 P .  1 0 2 9 - 1 0 3 6  

DALRYMPLE,G.B. + DOELL,R.R. ( 1 9 7 0 )  
THERMOLUMINESCENCE OF LUNAR SAMPLES FROM APOLLO 1 1  
GEOCHIMICA E T  COSMOCHIMICA ACTA, 1 9 7 0 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.3 P. 2 0 8 1 - 2 0 9 2  

DELANO, J.W. + LINDSLEY,D.H. + RUDOWSKI ,Re ( 1 9 8 1  
GLASSES OF IMPACT O R I G I N  FROM APOLLO 11  AND APOLLO 12 :  

E V  I DENCE FOR VOLAT ILE-LOSS AND MARE/H I GHLAND M I XI NG 
LUNAR AND PLANETARY SCIENCE X l l ,  P. 2 2 3 - 2 2 5  
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DELAN0,J.W. + LINDSLEY,D.H. + RUDOWSKI,R. ( 1 9 8 1 )  
GLASSES OF IMPACT ORIGIN  FROM APOLLO 11, 12, 1 5  AND 16: EVIDENCE FOR 

FRACT l ONAL VAPOR l ZAT l ON AND MARE/H I GHLAND M 1 X l NG 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY. SCIENCE CONFERENCE 
12A, 339-370 

DENCE,M.R. + DOUGLAS,J.A.V. + PLANT,A.G. + TRAILL,R.J. ( 1 9 7 0 )  

PETROLOGY, MINERALOGY AND DEFORMATION OF APOLLO 1 1  SAMPLES 
GEOCHIMICA ET COSMOCHlMlCA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.1 P. 315-340 

DEVINE,J.M. + MCKAY,D.S. + PAPIKE,J.J. ( 1 9 8 2 )  
LUNAR REGOLITH: PETROLOGY OF THE 1 0  urn FRACTION 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A260-A268 

DOELL,R.R. + GROMME,C.S. + THORPE,A.N. + SENFTLE,F.E. ( 1 9 7 0 )  
MAGNETIC STUDIES OF APOLLO 11 LUNAR SAMPLES 
GEOCHIMICA ET COSMOCHlMlCA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.3 P. 2097-2102  

DOLLFUS,A. + GEAKE,J.E* + TITULAER,C. ( 1 9 7 1 )  
POLARIMETRIC PROPERTIES OF THE LUNAR SURFACE AND I T S  INTERPRETATION. PART 3 - 

APOLLO 1 1  AND APOLLO 1 2  LUNAR SAMPLES 
PROCEEDINGS OF THE SECONb LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2285-2300  

DRAN,J.C. + DURAUD,J.P. + MAURETTE,M. + DURRIEU,L. + JOURET,C. + LEGRESSUS,C. (1972)  
TRACK METAMORPHISM I N  EXTRATERRESTRIAL BRECCIAS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I1 I P. 2883-2905  

DREIBUS,G. +KRUSE,H.+SPETTEL,B. +WANKE,H. ( 1 9 7 7 )  
THE BULK COMPOSITION OF THE MOON AND THE EUCRITE PARENT BODY 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  21 1-227 

DREIB'US,G. + PALME,H.+ RAMMENSEE,W. + SPETTEL,B. + WANKE,H. ( 1 9 8 1 )  
ON THE MOBILIZATION AND REDISTRIBUTION OF AU.AND OTHER 

SIDEROPHILES I N  LUNAR HIGHLAND MATERIALS 
LUNAR AND PLANETARY SCIENCE X I I ,  P. 240-242 

DREIBUS,G. + SPETTEL,B. + WANKE,H. ( 1 9 7 6 )  
L I T H I U M  AS A CORRELATED ELEMENT, I T S  CONDENSATION BEHAVIOUR, AND I T S  USE TO 

ESTIMATE THE BULK COMPOSITION OF THE MOON AND THE EUCRITE PARENT BODY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3383-3396 

DREVER,J.I. + FITZGERALD,R.W. + LIANG,S.S. + ARRHENIUS,G. ( 1 9 7 0 )  
PHYLLOSILICATES I N  APOLLO 11 SAMPLES 
GEOCH I M I CA ET COSMOCH I M l CA ACTA, 1 970, PROCEED I NGS OF THE APOLLO 1 1 L . S .C. 
V . l  P .  341 -346  
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DUKE,M.B. + WO0,C.C. + SELLERS,G.A. + BIRD,M.L. + F INKELMAN,R.B. ( 1  9 7 0 )  
GENESIS OF LUNAR S O l L  AT TRANQUILL ITY  BASE 
GEOCHlMlCA E T  COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.1 P.  3 4 7 - 3 6 2  

DUNLOP, D. J .  + GOSE, W .A. + PEARCE,G.W. + STRANGWAY,D.W. ( 1  973) 
MAGNETIC PROPERTIES AND GRANULOMETRY OF METALL IC  IRON I N  LUNAR BRECCIA 1 4 3 1 3  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2 9 7 7 - 2 9 9 0  

DU9RAN1,S.A. + PRACHYABRUED,W. + HWANG,F.S.W. + EDGINGTON,J.A. + BLA IR , I .M .  ( 1 9 7 3 )  
THERMOLUMINESCENCE OF SOME APOLLO 1 4  AND 1 6  F I N E S  AND ROCK SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 4 6 5 - 2 4 8 0  

DWORNI<,E.J. + ANNELL,C.S. + CHRISTIAN,R.P. + CUTTITTA,F.  + FINKELMAN,R.B. + ( 1 9 7 4 )  
LIGON,D.T.,JR. + ROSE,H.J.,JR. 

CHEMICAL AND MINERALOGICAL COMPOSITION OF SURVEYOR 3 SCOOP SAMPLE 1 2 0 2 9 , 9  
PSOCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 0 0 9 - 1 0 1 4  

EBERHARDT,P. + GEISS ,J .  + GRAF,H. + GROGLER,N. + KRAHENBUHL,U. + SCHWALLER,H . ( 1  9 7 0 )  
SCHWARZMULLER,J. +STETTLER,A. 

TRAPPED SOLAR WlND NOBLE GASES, EXPOSURE AGE AND K/AR-AGE I N  APOLLO 1 1  LUNAR 
F I N E  MATERIAL 

GROZHIMICA ET COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.2 P. 1 0 3 7 - 1 0 7 0  

EBERHARDT,P. + GEISS,J.  + GRAFJH. + GROGLER,N. + MENDlA,M.De + MORGEL1,M. + ( 1 9 7 2 )  
SCHWALLER,H. + STETTLER,A. 

TRAPPED SOLAR WlND NOBLE GASES I N  APOLLO 1 2  LUNAR F I N E S  1 2 0 0 1  AND APOLLO 1 1  
3RECC I A 1 0 0 4 6  

PROCEEDINGS OF THE TH IRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1 8 2 1 - 1 8 5 7  

EGLIYT3N,G. ( 1 9 7 1 )  
CA333N CHEMISTRY OF THE MOON 
I N :  CHEMICAL EVOLUTION AND THE O R I G I N  OF L I F E ,  ( E D I T E D  BY R. BUVET AND 

C. PONNAMPE2UMA) NORTH-HOLLAND PUBL ISHING CO., AMSTERDAM, THE NETHERLANDS 
PP. 5 2 3 - 5 4 0  

EHMANN,W.D. + CHY1,L.L. + GARG,A.N. + HAWKE,B.R. + MA,M.-S. + MILLER,M.D. + ( 1 9 7 5 )  
JAMES,W.D.,JR. + PACER,R.A. 

CHEMICAL STUDIES OF THE LUNAR REGOLITH WITH EMPHASIS ON ZIRCONIUM AND HAFNIUM 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 3 5 1 - 1 3 6 2  

EHMANN,W.De + GILLUM,D.E. + MORGAN,J.W. ( 1 9 7 2 )  
OXYGEN AND BULK ELEMENT COMPOSITION STUDIES OF APOLLO 1 4  AND OTHER LUNAR 

ROCKS AND S O I L S  
PROCEEDINGS OF THE TH IRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1 1 4 9 - 1 1 6 1  
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EHMANN,W.D. + MORGAN,J.W. ( 1 9 7 0 )  
OXYGEN, S IL ICON AND ALUMINUM I N  APOLLO 11 ROCKS AND F INES BY 1 4  MEV NEUTRON 

ACT l VAT l ON 
GEOCH l M  ICA ET COSMOCH lM ICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 1 1 L. S .C. 
V.2 P. 1071-1079 

E ISENTRAUTpK. J. + BLACK,M.Se + HlLEMAN,F.De + SIEVERS,R.E. + ROSS,W.D. ( 1 9 7 2 )  
BERYLLIUM AND CHROMIUMABUNDANCES I N  FRA MAURO AND HADLEY-APENNINE LUNAR 

SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1327-1335 

ENGEL,A.E*J. + ENGEL,C.G. ( 1 9 7 0 )  
LUNAR ROCK COMPOSITIONS AND SOME INTERPRETATIONS 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11  L.S.C. 
V.2 P. 1081-1084 

ENGEL,A.E.J. + ENGEL,C.G. + SUTTON,A.L. + MYERS,A.T ( 1 9 7 1  
COMPOSITION OF F I V E  APOLLO 11  AND APOLLO 1 2  ROCKS AND ONE APOLLO 11 S O l L  AND 

SOME PETROGENIC CONSIDERATIONS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 439-448  

ENGELHARDT,W.V. + ARNDT,J. + MULLER,W.F. + STOFFLER,D. ( 1 9 7 0 )  
SHOCK METAMORPHISM OF LUNAR ROCKS AND ORGIN OF THE REGOLITH AT THE APOLLO 11  

LANDING S I T E  
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V. 1 P. 363-384 

ENGELHARDT,W.V. + ARNDT,J. + MULLER,W.F. + STOFFLER,D. ( 1 9 7 1 )  
SHOCK METAMORPHISM ANDORIGIN OF REGOLITH AND BRECCIAS AT THE APOLLO 11  AND 

APOLLO 1 2  LANDING SITES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 833-854 . 

ENGELHARDT,W.V. + ARNDT,J. + STOFFLER,D. + SCHNEIDER,H. ( 1 9 7 2 )  
APOLLO 1 4  REGOLITH ANDFRAGMENTAL ROCKS, THEIR COMPOSITIONS AND ORIGIN BY 

l MPACTS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 753-771 

ENGELHARDT,W.V. + HURRLE,H. + LUFT,E. ( 1 9 7 6 ) .  
MICROIMPACT-INDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOSITION OF THE 

LUNAR REGOLITH 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 373-392 

EPSTEIN,S. + TAYLOR,H.P., JR. ( 1 9 7 0 )  
THE CONCENTRATION AND ISOTOPIC COMPOSITION OF HYDROGEN, CARBON AND S IL ICON I N  

APOLLO 11  LUNAR ROCKS AND MINERALS 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.2 P. 1085-1 0 9 6  
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EPSTEIN,S. + TAYLOR,H.P., JR. ( 1 9 7 1  
0 1 8 / 0 1 6 ,  S130/S128, D/H, AND C13 /C12  RATIOS I N  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1421-1 4 4 2  

ETIQUE,PH. + FUNK,H. + HORN,P. + SIGNER,P. ( 1 9 8 0 )  
L IGHT NOBLE GASES I N  THREE PLAGIOCLASE GRAIN S l Z E  SUITES 
LUNAR AND PLANETARY SCIENCE X I ,  P. 265-267 

EUGSTER,O. ( 1 9 7 1  
L I ,  BE AND B ABUNDANCES I N  F I N E S  FROM APOLLO 11, APOLLO 12, APOLLO 1 4  AND LUNA 

1 6  MISSIONS 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 2  P . 2 7 3  

EUGSTER,O. + BERNAS,R. ( 1  971  
L I ,  B, MG, AND T I  ISOTOPIC ABUNDANCES AND SEARCH FOR TRAPPED SOLAR WIND L I  I N  

APOLLO 11 AND APOLLO 1 2  MATERIAL 
PROCEEDIVGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1461-1470  

EVENSEN,N.M. + MURTHYPV-R. + COSCIO,M.R.,JR. ( 1 9 7 3 )  
RB-SR AGES OF SOME MARE BASALTS AND THE ISOTOPIC AND TRACE ELEMENT SYSTEMATICS 

I N  LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1707-1724 

EVENSEN,N.M. + MURTHY,V.R. + COSCIO,M.Re,JR. ( 1 9 7 4 )  
PROVENANCE OF KREEP AND THE EXOTIC COMPONENT: ELEMENTAL AND ISOTOPIC STUDIES OF 

GRAIN S l Z E  FRACTIONS I N  LUNAR SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1401-1418  

FABEL9G.W. + WHITE,W.B. + WHITE,E.W. + ROY,R. ( 1 9 7 2 )  
STRUCTURE OF LUNAR GLASSES BY HAMAN AND SOFT X-RAY SPECTROSCOPY 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 939 -953  

FALLICK,A.E. + PILLINGER,C.T. + STEPHENSON,A. ( 1 9 8 0 )  
ON THE BEHAVIOUR OF DISSEMINATED IRON DROPLETS DURING REGOLITH MATURATION 
LUNAR AND PLANETARY SCIENCE X I ,  P. 273-275 

FANGPC-Y. + YINNON,H. + UHLMANN,D.R. ( 1 9 8 2 )  
COOLING RATES FOR GLASS CONTAINING LUNAR COMPOSITIONS 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 8  A907-A911 

FARR,T.G. + BATES,B.A. + RALPH,R.L. + ADAMS,J.B. ( 1 9 8 0 )  
EFFECTS OF OVERLAPPING OPTICAL ABSORPTION BANDS OF 

PYROXENE AND GLASSON THE REFLECTANCE SPECTRA OF LUNAR SOILS 
I N  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 719 -729  
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FIELDs,P.R. +DIAMOND,H. +METTA,D.N. +ROKOP,D.J. + STEVENS,C.M. ( 1 9 7 2 )  
237NP, 236U, AND OTHERACTINIDES ON THE MOON 

- 

PROCEED I NGS ~ OF THE TH I RD LUNAR sc I ENCE CONFER.ENCE 
VOL. I I  P. 1637-1645 

FIELDS,P.R. + DIAMOND,H. + METTA,D.N. + STEVENS,C.M. + ROKOP,D.J. , ( 1 9 7 0 )  
MOORELAND,P.L. 

ISOTOPIC ABUNDANCES OFACTINIDE ELEMENTS IN  LUNAR MATERIAL 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.2 P. 1097-1102 

F IELDS,P.R. + DIAMOND,H. + METTA,D.N. + STEVENS,C.M. + ROKOP,D. J. ( 1971  1 
l SOTOP l C ABUNDANCES OF ACT 1 N l DE ELEMENTS I N APOLLO 1 2  SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1571-1576 

F IREMAN,E.L. ( 1  9 7 8 )  
CARBON-14 I N  LUNAR SOlL AND I N  METEORITES 
IN  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1647-1 654 

FIREMAN,E.L. + DIAMICO,J. + DEFELICE,J. + SPANNAGEL,G. ( 1 9 7 2 )  
RAD l OACT l V l T 1 ES I N RETURNED LUNAR MATER l ALS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1747-1763 

FIREMAN,E.L. + DEFELICE,J. + DIAMICO,J. ( 1 9 7 7 )  
CARBON-14 I N  LUNAR SOIL: TEMPERATURE-RELEASE AND GRAIN-SIZE DEPENDENCE 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3749-3754 

FIREMAN,E.L. + DEFELICE,J. + DAMIC0,J. ( 1 9 7 6 )  
SOLAR WIND 3H AND 14C ABUNDANCES AND SOLAR SURFACE PROCESSES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 525-531 

FLEISCHER,R.L. + HAINES,E.L. + HART,H.R.,JR. + WOODS,R.T. + COMSTOCK,G.M. ( 1 9 7 0 )  
THE PARTICLE TRACK RECORD OF THE SEA OF TRANQUILLITY 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.3 P. 2103-2120 

FREDRIKSSON,K. + NELEN,J. + MELSON,W.G. ( 1 9 7 0 )  
PETROGRAPHY AND ORIGINOF LUNAR BRECCIAS AND GLASSES 
GEOCH I M I CA ET COSMOCH I M I CA ACTA, 1 970, PROCEED I NGS OF THE APOLLO 1 1 L . s . C. 
V . l  P. 419-432 

FRICKpU. + BAUR,H. + FUNK,H. + PHINNEY,D. + SCHAFER,C. + SCHULTZ,L. + SIGNER,P. ( 1 9 7 3 )  
DIFFUSION PROPERTIES OF LIGHT NOBLE GASES I N  LUNAR FINES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1987-2002 

FRIEDMAN,I. + GLEASON,J.D. + HARDCASTLE,K. ( 1 9 7 0 )  
NATER, HYDROGEN, DEUTER I UM, CARBON AND CI 3 CONTENT OF SELECTED LUNAR MATER I AL 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.2 P. 1103-1110 
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FRONDEL,C. + KLEIN,C., JR. + ITO, J. ( 1 9 7 1  
MINERALOGICAL AND CHEMICAL DATA ON APOLLO 1 2  LUNAR F I N E S  
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 719 -726  

FRONDEL,C. + KLEIN,C.,JR. + IT0 ,J .  + DRAKE,J.C. ( 1 9 7 0 )  
MINERALOGICAL AND CHEMICAL STUDIES OF APOLLO 11  LUNAR F INES AND SELECTED ROCKS 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
v.  1 P. 445-474 

FUNKHOUSER,J.G. + JESSBERGER,E. + MULLER,O. + ZAHRINGER,J. ( 1 9 7 1 )  
ACTIVE AND INERT GASESIN APOLLO 1 2  AND APOLLO 11  SAMPLES RELEASED BY CRUSHING 

AT ROOM TEMPERATURE AND BY HEATING AT LOW TEMPERATURES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1381-1396  

GAMMAGE,R.B. + HOLMES,H.F. ( 1 9 7 5 )  
BLOCKING OF THE WATER-LUNAR F INES REACTION BY A I R  AND WATER CONCENTRATION 

EFFECTS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3305-3316  

GANAPATHY,R. + KEAYS,R.R. + LAUL,J.C. + ANDERS,E. ( 1 9 7 0 )  
TRACE ELEMENTS I N  APOLLO 11 LUNAR ROCKS. IMPLICATIONS FOR METEORITE INFLUX AND 

ORIGIN  OF MOON 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11  L.S.C. 
V.2 P. 1117-1142  

GARG,A.N. + EHMANN,W.D. ( 1 9 7 6 )  
ZR-HF FRACTION I N  CHEMICALLY DEFINED LUNAR ROCK GROUPS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3397-341 0 

GARLICK,G.F.J. + STEIGMANN,G.A. + LAMB,W.E. + GEAKE,J.E. ( 1 9 7 2 )  
4N EXPLANATION OF TRANSIENT LUNAR PHENOMENA FROM STUDIES OF STATIC AND 

FLU l D l  ZED LUNAR DUST LAYERS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
V9L. I I I P. 2681  -2689  

GARLICK,G.F.J. + STEIGMANN,G.A. + LAM6,W.E. + GEAKE,J.E. ( 1 9 7 3 )  
FLUID IZATION OF LUNAR DUST LAYERS AND EFFECT ON OPTICAL POLARIZATION OF THE 

DIFFUSE REFLECTANCEOF L IGHT 
F'ROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 31 75-3181 

GARNER9E.L. + MACHLAN,L.A. + BARNES,I.L. ( 1 9 7 5 )  
THE ISOTOPIC COMPOSITION OF L I ,  K AND RB I N  SOME APOLLO 11,  12, 15, AND 1 6  

SAMPLES 
LUNAR SCIENCE V I  - L.S.I. 
P. 279-281 
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GARNER,E.L. + MACHLAN,L.A. + BARNES,I.L. ( 1 9 7 5 )  
THE ISOTOPIC COMPOSITION OF L ITHIUM,  POTASSIUM, AND RUBIDIUM I N  SOME APOLLO 11, 

12,  14, 15,  AND 1 6  SAMPLES 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1845 -1856  

GAST,P. W .  +HUBBARD,N.J. +WIESMANN,H. ( 1 9 7 0 )  
CHEMICAL COMPOSITION AND PETROGENESIS OF BASALTS FROM TRANQUILLITY BASE 
GEOCHlMlCA ET  COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.2 P. 1143 -1163  

GAY,P. + BANCROFT,G.M. + BROWN,M.G. ( 1 9 7 0 )  
DIFFRACTION AND MOSSBAUER STUDIES OF MINERALS FROM LUNAR SOILS AND ROCKS 
GEOCHlMlCA ET  COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V. l  P. 481-498  

GAY,P. + BOWN,M.G. + MUIR, I .D. + BANCROFT,G.M. + WILLIAMS,P.G.L. ( 1 9 7 1  
MINERALOGICAL AND PETROGRAPHIC INVESTIGATION OF SOME APOLLO 1 2  SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 377 -392  

GEAKE,J.E. + DOLLFUS,A. + GARLICK,G.F.J. + LAMB,W.E. + WALKER,G. + ( 1 9 7 0 )  
STEIGMANN,G.A. + TITULAER,C. 

LUMINESCENCE, ELECTRONPARAMAGNETIC RESONANCE AND OPTICAL PROPERTIES OF LUNAR 
MATERIAL FROM APOLLO 11 

GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.3 P. 2127 -2148  

GEAKE, J.E. + WALKER,G. + MILLS,A.A. + GARLICK,G.F.J. ( 1 9 7 1  1 
LUMINESCENCE OF APOLLOLUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2265 -2276  

GEAKE9J.E. + WALKER,G. + MILLS,A.A. + GARLICK,G.F.J. ( 1 9 7 2 )  
LUMINESCENCE OF LUNAR MATERIAL EXCITED BY ELECTRONS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 2971-2981 

GEAKE,J.E. + WALKER,G. + TELFER,D.J. + MILLS,A.A. + GARLICK,G.F.J. ( 1 9 7 3 )  
LUMINESCENCE OF LUNAR,TERRESTRIAL, AND SYNTHESIZED F'LAGIOCLASE, CAUSED BY MN2+ 

AND FE3+ 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3181 -3190  

GIBSOV,E.K.,JR. + ANDRAWES,F.F. ( 1 9 7 8 )  
NATURE OF THE GASES RELEASED FROM LUNAR ROCKS 
AND SOILS UPON CRUSHING 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2433 -2450  
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GLASS;B.P. ( 1 9 7 6 )  
MAJOR ELEMENT COMPOSITION OF APOLLO 1 1 , 1 6  AND 1 7  GLASSES. 
LUNAR SCIENCE V I I  - L.S.1.  
PART I P. 2 9 3 - 2 9 5  

GLASS,B.P. ( 1  9 7 6 )  
MAJOR ELEMENT COMPOSITION OF GLASSES FROM APOLLO 11,  1 6  AND 1 7  S O l L  SAMPLES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  6 7 9 - 6 9 3  

GOEL,P.S. + KOTHAR1,B.K. ( 1 9 7 2 )  
TOTAL NITROGEN CONTENTS OF SOME APOLLO 14 LUNAR SAMPLES B Y  NEUTRON A C T I V A T I O N  

PINALYS l S 
PROCEEDINGS OF THE T H I R D  LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 2 0 4 1 - 2 0 5 1  

GOLD,T. + BARON,R.L. + BILSON,E.  ( 1 9 7 9 )  
DETERMINATION OF SECONDARY ELECTRON EMISS ION CHARACTERISTICS OF 

LUNAF? S O l L  SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
V3L.  4 5 ,  133-1  4 0  
CENTER FOR RADIOPHYSICS a SPACE RESEARCH, SPACE SCIENCES BUILDING, 

CORNELL UNIV., ITHACA, NY 1 4 8 5 3  

GOLD,T. + BILSON,E.  +BARON,R.L. ( 1 9 7 4 )  
OBSEQVAT ION OF IRON-R I C H  COATING ON LUNAR GRAINS AND A RELAT ION TO LOW ALBEDO 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2 4 1 3 - 2 4 2 2  

GOLD,T. + BILSON,E.  +BARON,R.L. ( 1 9 7 5 )  
AUGER ANALYSIS OF THE LUNAR SOIL :  STUDY OF PROCESSES WHICH CHANGE THE SURFACE 

CHEMISTRY AND ALBEDO 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 2 8 5 - 3 3 0 4  

GOLD,T. + BILSON,E. +BARON,R.L.' ( 1 9 7 6 )  
THE SURFACE CHEMICAL COMPOSITION OF LUNAR SAMPLES AND I T S  S I G N I F I C A N C E  FOR 

OPT l CAL PROPERT l ES  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 901 -911  

GOLD,T. + BILSON,E.  +BARON,R.L. ( 1 9 7 6 )  
ELECTRICAL PROPERTIES OF APOLLO 1 7  ROCK AND S O l L  SAMPLES AND A SUMMARY OF 

ELECTRICAL PROPERTIES OF LUNAR MATERIAL AT  4 5 0  MHz FREQUENCY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2 5 9 3 - 2 6 0 3  

GOLD,T. + BILSON,E.  +YERBURY,M. ( 1 9 7 2 )  
GRAIN  S I Z E  ANALYSIS,  OPT ICAL  R E F L E C T I V I T Y  MEASUREMENTS, AND DETERMINATION 

OF H I GH-FREQUENCY ELECTR l CAL PROPERT I E.S .FOR APOLLO 1 4 LUNAR SAMPLES 
PROCEEDINGS OF THE T H I R D  LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 3 1 8 7 - 3 1 9 5  
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GOLDSTEIN,J. I .  + AXOf4,H.J. ( 1 9 7 3 )  
METALL IC  PART ICLES  FROM 3 APOLLO 1 6  S O I L S  
LUNAR SCIENCE IVTHE LUNAR SCIENCE I N S T I T U T E  
P. 299 

GOLDSTEIN,J. I .  + AXON,H.J. ( 1 9 7 3 )  
COMPOSITION, STRUCTURE, AND THERMAL HISTORY OF M E T A L L I C  PART ICLES  FROM 3 APOLLO 

1 6  SO I LS,  6 5 7 0 1  , 6 8 5 0 1  , AND 6 3 5 0 1  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  7 5 1 - 7 7 6  

GOLDSTEIN,J. I .  + HENDERSON,E.P. + YAKOWITZ,H. ( 1 9 7 0 1  
INVEST IGAT ION OF LUNARMETAL PARTICLES 
GEOCHlMlCA E T  COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V. l  P. 4 9 9 - 5 1 2  

GOLES,G.G. ( 1 9 7 1  
REV l EW OF APOLLO PROJECT 
AMERICAN S C I E N T I S T  
VOL. 5 9  P. 3 2 6  

GOLES,G.G. ( 1 9 7 1 )  
INSTRUMENTAL A C T I V A T I O N  ANALYSIS OF COLUMBIA R I V E R  BASALTS AND OF LUNAR ROCKS 
BRUNFELT,A.O. + STEINNES,E. ED. ACT IVAT ION ANALYSIS I N  GEOCHEMISTRY AND 

COSMOCHEMISTRY 
UNIVERSITETSFORLAGET 1 9 7 1 .  P. 4 5 - 5 0  

GOLES,G*G. + RANDLE,K..+ OSAWA,M. + LINDSTROM,D.J. + JEROME,D.Y. ( 1 9 7 0 )  
STEINBORN,T.L. + BEYER,R.L. + MARTIN,M.R. + MCKAY,S.M. 

IYTERPRETATIONS AND SPECULATIONS ON ELEMENTAL ABUNDANCES I N  LUNAR SAMPLES 
GEOCHlMlCA E T  COSMOCHIMICA ACTA, 1 9 7 0 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.2 P. 1177-1  1 9 4  

GOPALAN,K. + GOSWAM1,'J.N. + RA0,M.N. + SUTHAR, K.M. + VENKATESAN,T.R. ( 1 9 7 7 )  
SOLAR COSMIC RAY PRODUCED NOBLE GASES AND TRACKS I N  LUNAR F I N E S  1 0 0 8 4  AND 

1 4 1 6 3  
PROCEED l NGS OF THE E l GHTH LUNAR SC l ENCE CONFERENCE 
VOL . 1 P . 793-81  1 

GOPALAN,K. + KAUSHAL, S. + LEE-HU,C. + WETHER ILL,G.W. ( 1  970) 
RB-SR AND U, TH-PB AGES OF LUNAR MATERIALS 
GEOCHlMlCA E T  COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.2 P .  1 1 9 5 - 1 2 0 6  
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GREENWOOD,N.N. + HOWE,A.T. ( 1 9 7 0 )  
MOSSBAUER STUDIES OF APOLLO 11 LUNAR SAMPLES 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 11  L.S.C. 
VOL.3 P.  2163 -2170  

GROSSMAN, J.J. + HUKHERJEE,N.R. + RYAN,J.A. ( 1 9 7 2 )  
MICROPHYSICAL, MICROCHEMICAL, AND ADHESIVE PROPERTIES OF LUNAR MATERIAL I I I: 

GAS INTERACTION WITH LUNAR MATERIAL 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL . I I I P. 2259 -2271  

GROSSMAN,J.J. +RYAN,J.A. +MUKHERJEE,N.R. +WEGNER,M.W. ( 1 9 7 0 )  
MICROCHEMICAL, MICROPHYSICAL AND ADHESIVE PROPERTIES OF LUNAR MATERIAL 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 11  L.S.C. 
VOL.3 P .2171 -2182  

HAFNER,S.S. + VIRG0,D. + WARBURTON,D. ( 1  971  
CATION DISTRIBUTIONS AND COOLING HISTORY OF CLINOPYROXENES FROM OCEANUS 

PROCELL ARUM 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  9 1 - 1 0 8  

. . 

IiA13KE,B.W. + COHEN,A.J. + CASSIDY,W.A. + WELLS,E.N. ( 1 9 7 0 )  
SOLAR RADIATION EFFECTS ON THE OPTICAL PROPERTIES OF APOLLO 1 1  SAMPLES 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11  L.S.C. 
VOL.3 P.2199-2212 

HAPKE,B.W. + PARTLOW,W.D. + WAGNER,J.K. ( 1 9 7 8 )  
COHEN,A. J. 

SEFLECTANCE MEASUREMENTS OF LUNAR MATERIALS I N  
THE VACUUM ULTRAVIOLET 
I N  PROCEEIIINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE COPJFERENCE 
VOL. 2, 2 9 3 5 - 2 9 4 8  

HA?AMURA,H. + NAKAMURA,Y. + KUSHIR0, I .  ( 1 9 7 0 )  
COMPOSITION OF LUNAR F INES 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V .  1 P. 539 -540  

HASKIN,C.A. + ALLEN,R.O.,JR. + HELMKE,P.A. + PASTER,T.P. + ANDERSON,M.R. ( 1 9 7 0 )  
KOROTEV,R.L. + ZWEIFEL,K.A. 

RARE-EARTHS AND OTHER TRACE ELEMENTS I N  APOLLO 1 1  LUNAR SAMPLES 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.2 P.  1213 -1232  

HASKIN,L.A. + HELMKE,P.A. + BLANCHARD,D.P. + JACOBS,J.W. + TELANDER,K.M. ( 1 9 7 3 )  
MAJOR AND TRACE ELEMENT ABUNDANCES I N  SAMPLES FROM THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1275-1 2 9 6  

HEAD,J.W.III  + ADAMS,J.B. + MCCORD,T.B. ( 1 9 7 8 )  
PIETERS,C. + ZISK,S.  

SESIONAL STRATIGRAPHY AND GEOLOGIC HISTORY OF 
MA2E C R l S l U M  
I Y  MARE CRISIUM: THE VIEW FROM LUNAR 2 4  (R. B. MERRILL AND 
J. J. PAPIKE, EDS.) P.43-74 
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HEINZEN,C.R. + PEER,W.F. ( 1 9 7 1 )  
LUNAR SURFACE RESOLUTION COVERAGE OF LUNAR ORBITER PHOTOGRAPHY 
CAL l FORN l A l NST l TUTE OF TECHNOLOGY, JET PROPULS ION LABORATORY TECHN l CAL 

REPORT NO. 760-63 
P. 1-5 

HELMKE,P.A. + HASKIN,L.A. + KOROTEV,R.L. + ZIEGE,K.E. ( 1 9 7 2 )  
RARE EARTHS AND OTHER TRACE ELEMENTS I N  APOLLO 1 4  SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1275-1293 

HELSLEY,C.E. ( 1  9 7 0 )  
MAGNET l C PROPERT 1 ES OFLUNAR 10022,  10069, 10084  AND '1 0 0 8 5  SAMPLES 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11  L.S.C. 
VOL.3 P. 221 3-2220 

HERR,W. + HERPERS,U. + HESS,B. + SKERRA,B. + WOELFLE,R. ( 1 9 7 0 )  
DETERMINATION OF MANGANESE-53 BY NEUTRON ACTIVATION AND OTHER MISCELLANEOUS 

STUD1 ES ON LUNAR DUST 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.2 P. 1233-1238  

HERRPW. + HERPERS,Ue + MICHEL,R. + ABDEL-RASSOUL,A.A. + WOELFLE,Re ( 1 9 7 1 )  
SEARCH FOR RHENIUM ISOTOPIC ANOMALIES I N  LUNAR SURFACE MATERIAL BY NEUTRON 

BOMBARDMENT 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1337-1 3 4 2  

HERR,W. + HERPERS,U. + WOELFLE,R. ( 1 9 7 1 )  
SPALLOGENIC 53MN (T=2X106Y)  I N  LUNAR SURFACE MATERIAL BY NEUTRON ACTIVATION 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1797-1 8 0 2  

HERR,W. + HERPERS,U. + WOELFLE,R. ( 1 9 7 2 )  
STUDY ON THE COSMIC-RAY PRODUCED LCNG-LIVED MN-53 I N  APOLLO 1 4  SAMPLES 
PROCEEDINGS OF THE THIPD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1763-1771 

HERZENBERG,C.L. + RILEY,D.L. ( 1 9 7 0 )  
ANALYSIS OF F IRST RETURNED LUNAR SAMPLES BY MOSSBAUER SPECTROMETRY 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11  L.S.C. 
VOL.3 P.2221-2242 

HERZOG,G.F. + HERMAN,G.F. (1970 ' )  
NA22, AL26, TH AND U I N  APOLLO 11 LUNAR SAMPLES 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11  L.S.C. 
V.2 P. 1239-1246  

HEYMANN,D. + YANIV,A. ( 1 9 7 0 )  
INERT GASES I N  THE FINES FROM THE SEA OF TRANQUILLITY 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11  L.S.C. 
V.2 P. 1247-1260 

HEYMANN,D. + YANIV,A. ( 1 9 7 0 )  
AR40 ANOMALY I N  LUNAR SAMPLES FROM APOLLO 11  
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11  L.S.C. 
V.2 P. 1260-1268 
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HEYMANN,D. + YANIV,A. ( 1 9 7 1 )  
BRECCIA 1 0 0 6 5  - RELEASE OF INERT GASES RY VACUUM CRUSHING A T  ROOM TEMPERATURE 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1681-1692  

HINTENBERGER,H. + SCHULTZ,L. + WEBER,H.W. (1975) 
A COMPARISON OF NOBLE GASES I N  LUNAR F INES AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE ORIGIN  OF S O l L  BRECCIAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2261  -2270  

HINTENBERGER,H. + WEBER,H.W. ( 1 9 7 3 )  
TRAPPED RARE GASES I N  LUNAR F INES AND BRECCIAS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2003-2020  

HINTENBERGER,H. + WEBER,H.W. + TAKAOKA,N. ( 1 9 7 1  
CONCENTRATIONS AND ISOTOPIC ABUNDANCES OF THE RARE GASES I N  LUNAR MATTER 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1607-1626  

HINTENBERGER,H. + WEBER,H.W. + VOSHAGE,H. + WANKE,H. + BEGEMANN,F. + WLOTZKA,F+ ( 1 9 7 0 )  
CONCENTRATIONS AND ISOTOPIC ABUNDANCES OF THE RARE GASES, HYDROGEN AND NITROGEN 

I N  LUNAR MATTER 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.2 P. 1269-1 2 8 2  

HOHENBERG,C.M. + DAVIS,P.K. + KAISER,W.A. + LEWIS,R.S. + REYNOLDS,J.H. ( 1 9 7 0 )  
TRAPPED AND COSMOGENICRARE GASES FROM STEPWISE HEATING OF APOLLO 11 SAMPLES 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11  L.S.C. 
V.2 P. 1283-1310  

HOLMES,H.F. + GAMMAGE,R.B. ( 1 9 7 5 )  
INTERACTION OF GASES WITH LUNAR MATERIALS: REVISED RESULTS FOR APOLLO 11 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3343-3350  

HOUSLEY,R.M. ( 1  9 7 8 )  
COMMENTS ON THE SURFACE COMPOSITION OF LUNAR S O l L  GRAINS 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 41 , 469-470 
SCIENCE CENTER, ROCKWELL INTERNATIONAL, THOUSAND OAKS, CA 9 1 3 6 0  

HOUSLEY,R.M. +BLANDER,M. +ABDEL-GAWAD,M. +GRANT,R.W. +MUIR,A.H.,JR. ( 1 9 7 0 )  
MOSSBAUER SPECTROSCOPYOF APOLLO 11 SAMPLES 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 11  L.S.C. 
VOL - 3  P. 2251  -2268 

. . 

HOUSLEY,R.M. + CIRLIN,E.H. + PATON,N.E. + GOLDBERG, I .Be ( 1 9 7 4 )  
SOLAR WIND AND MICROMETEORITE ALTERATION OF THE LUNAR REGOLITH 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2623-2642 

HOUSLEY,R.M. + GRANT,R.W. ( 1 9 7 5 )  
ESCA STUDIES OF LUNAR SURFACE CHEMISTRY 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3269-3276 
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HOUSLEY,R.M. + GRANT,R.W. ( 1 9 7 6 )  
ESCA STUDIES OF THE SURFACE CHEMISTRY OF LUNAR F I N E S  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 8 8 1 - 8 8 9  

HOUSLEY,R.M. + GRANT,R.W. ( 1 9 7 7 )  
AN XPS (ESCA) STUDY 0FLUNAR.SURFACE ALTERATION PROFILES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 8 8 5 - 3 8 9 9  

HOUSLEY,R.M. + GRANT,R.W. + ABDEL-GAWAD,M. ( 1 9 7 2 )  
STUDY OF EXCESS F E  METAL I N  THE LUNAR F I N E S  BY  MAGNETIC SEPARATION, MOSSBAUER 

SPECTROSCOPY, AND MICROSCOPIC EXAMINATION 
PROCEEDINGS OF THE T H I R D  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  1065-1  0 7 7  

HOUSLEY,R*M* + GRANT,R.W. +MUIR,A.H.,JR. +BLANDER,M. +ABDEL-GAWAD,M. ( 1 9 7 1 )  
MOSSAUER STUDIES OF APOLLO 1 2  SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 1 2 5 - 2 1 3 6  

HOUSLEY,R.M. + GRANT,R.W. + PATON,N.E. ( 1 9 7 3 )  
O R I G I N  AND CHARACTERISTICS OF EXCESS F E  METAL I N  LUNAR GLASS WELDED AGGREGATES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 7 3 7 - 2 7 5 0  

HUBBARD,N.J. + NYQUIST,L.E. + RHODES,J.M. + BANSAL,B.M. + WIESMANN,H. + ( 1 9 7 2 )  
CHURCH,S.E. ' - 

CHEMICAL FEATURES OF LUNA-16 REGOLITH SAMPLE 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 3  P. 4 2 3  

HUEY,J.M. + IHOCHI,H.+ BLACK,L.P. + OSTIC,R.G. + KOHMAN,T.P. ( 1 9 7 1 )  
LEAD ISOTOPES AND VOLATILE TRANSFER I N  THE LUNAR S O l L  
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 5 4 7 - 1 5 6 4  

HUFFMAN,G.P. + SCHWERER,F.C. ,+  F I SHER,R.M. + NAGATA,T. ( 1  9 7 4 )  
I 2ON D ISTRIBUT IONS ANDMETALLIC-FERROUS RATIOS FOR APOLLO LUNAR SAMPLES: 

MOSSBAUER AND MAGNETIC ANALYSES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 7 7 9 - 2 7 9 4  

HURLEY,P.M. +PINSON,W.H.,JR. ( 1 9 7 0 )  
WHOLE-ROCK RB-SR ISOTOPIC AGE RELATIONSHIPS I N  APOLLO 1 1  LUNAR SAMPLES 
SEOCHlMlCA E T  COSMOCHIMICA ACTA, 1970 ,  PROCEEDINGS OF THE APOLLG 1 1  L.S.C. 
V.2 P. 1 3 1 1 - 1 3 1 6  

JEDWAB,J. + HERBOSCH,A. ( 1 9 7 0 )  
TENTATIVE EST IMATION OF THE CONTRIBUTION OF TYPE 1 CARBONACEOUS METEORITES TO 

THE LUNAR S O l L  
GEOCHIMICA E T  COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.l P .  5 5 1 - 5 6 0  
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JOHNSON,T.V. +SAUNDERS,R.S. +MATSON,D.L. +MOSHER,J.A. ( 1 9 7 7 )  
A T I 0 2  ABUNDANCE MAP FOR THE NORTHERN MARIA 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1029-1 0 3 6  

JOVANOV I C, S. + REED,G.W., JR. ( 1 9 7 5  1 
C I  AND P 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1737-1 7 5 2  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 6 )  
CHEMICAL FRACTIONATIONOF RU AND OS I N  THE MOON 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3437-3446  

KAISER,W.A. + DAMM,G.+ HERPERS,U. + HERR,W. + KULUS,H. + MICHEL,R. + ( 1 9 7 5 )  
ROSNER,P. + THIEL,K. + WEIGEL,H. 

600-MEV PROTON BOMBARDMENT OF AN A R T I F I C I A L  LUNAR SOIL CORE: SOME IMPLICATtONS 
FOR THE SITUATION ON THE LUNAR SURFACE 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1927-1 9 5 2  

KAPLANp1.R. + SMITH,J.W. + RUTH,E. ( 1 9 7 0 )  
CARBON AND SULFUR CONCENTRATION AND ISOTOPIC COMPOSITION I N  APOLLO 1 1  LUNAR 

SAMPLES 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.2 P. 1317-1330 

KATSUBE,T.J. + COLLETT,L.S. ( 1 9 7 1 )  
ELECTRICAL PROPERTIES OF APOLLO 11  AND APOLLO 1 2  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2367-2380 

KEIHM,S.J. + LANGSETH,M.G. ( 1 9 7 3 )  
SURFACE BRIGHTNESS TEMPERATURES AT THE APOLLO 1 7  HEAT FLOW S I T E  - THERMAL 

CONDUCT l V l  TY OF THEUPPER 1 5  CM OF THE REGOL 1 TH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2503-251 4 

KEIL,K.  + BUNCH,T.E. + PRINZ,M. ( 1 9 7 0 )  
MINERALOGY AND COMPOSITION OF APOLLO 11  LUNAR SAMPLES 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEED,INGS OF THE APOLLO 11  L.S.C. 
V.1 P. 561-598 

KEITH,J.E. + CLARK,R.S. + BENNETT,L.J. ( 1 9 7 5 )  
THE SATURATED A C T I V I T I E S  OF 22NA, 54MN, AND 56C0 AND THE DEPTH OF SAMPLING OF 

SO l L S  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1879-1 8 9 0  

KERRIDGE,J.F. + KAPLAN,I.R. ( 1 9 7 8 )  
SPUTTERING: I T S  RELATIONSHIP TO ISOTOPIC 
FRACTIONATION ON THE LUNAR SURFACE 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1687-1710  
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KHARKAR,D.P. + TUREKIAN,K.K. ( 1 9 7 1  
ANALYSES OF APOLLO 11 AND APOLLO 1 2  ROCKS AND SOILS BY NEUTRON ACTIVATION 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1301-1306  

KIM,Y.K. + LEE,S.M. +YANG,J.H. + KIM,J.H. + KIM,C.K. ( 1 9 7 1 )  
MINERALOGICAL AND CHEMICAL STUDIES OF LUNAR F INES 10084 ,148  AND 12070,98 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  747-754 

KING,E.A.,JR. +BUTLER,J.C. +CARMAN,M.F. ( 1 9 7 1 )  
THE LUNAR REGOLITH AS SAMPLED BY APOLLO 11  AND APOLLO 1 2  - GRAIN S l Z E  ANALYSES, 

MODAL ANALYSES, AND ORIGINS OF PARTICLES 
PROCEEDINGS 3F THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  737 -746  

KING,E.A.,JR. +BUTLER,J.C. +CARMAN,M.F. ( 1 9 7 2 )  
CHONDRULES I N  APOLLO 1 4  SAMPLES AND S l Z E  ANALYSES OF APOLLO 1 4  AND 1 5  F INES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 673-687  

KIRSTEN,T. + MULLER,O. + STEINBRUNN,F. + ZAHRINGER,J. ( 1 9 7 0 )  
STUDY OF DISTRIBUTION AND VARIATIONS OF RARE GASES I N  LUNAR MATERIAL BY A 

MICROPROBE TECHNIQUE 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11  L.S.C. 
V.2 P. 1331-1344  

KIRSTEN,T. + STEINBRUNN,F. + ZAHRINGER,J. ( 1 9 7 1 )  
LOCAT I ON OF VAR I A T  I ON OF :TRAPPED RARE GASES IN APOLLO 1 2  LUNAR SAMPLES 
PROCEEDIWGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1651-1670  

KLINE,D. + WEEKS,R.A. ( 1 9 7 2 )  
NUCLEAR MAGNETIC RESONANCE PROPERTIES OF LUNAR SAMPLES 
PROCEED1 NGS OF THE TH IRD LUNAR SC l ENCE CONFERENCE 
VOL. l l l P. 2495-2503  

KOHMAN,T.P. + BLACK,L.P. + IHOCHI ,H. + HUEY, J.M. ( 1 9 7 0 )  
LEAD AND THALLIUM ISOTOPES I N  MARE TRANQUILLITATIS SURFACE MATERIAL 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11  L.S.C. 
V.2 P. 1345-1350  

KOROTEV,R.L. ( 1 9 7 6 )  
GEOCHEMISTRY OF GRAIN-SIZE FRACTIONS OF SOILS FROM THE TAURUS-LITTROW VALLEY 

FLOOR 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 695 -726  

KURAT,G. + KEIL,K.  ( 1 9 7 2 )  
EFFECTS OF VAPORIZATION AND CONDENSATION ON APOLLO-11 GLASS SPHERULES - 

IMPLICATIONS FOR COOLING RATES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 4  P. 7 

LABOTKA,T.C. + KEMPA,M.J. + WHITE,C. + PAPIKE,J.J. ( 1 9 8 0 )  
THE LUNAR REGOLITH: COMPARATIVE PETROLOGY OF THE SAMPLING S ITES 
LUNAR AND PLANETARY SCIENCE X I ,  P. 587-589 
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LABOTKA,T.C. +KEMPA,M.J. +WHITE,C. +PAPIKE,J.J. +LAUL,J.C. ( 1 9 8 0 )  
THE LUNAR REGOLITH: COMPARATIVE PETROLOGY OF THE APOLLO S ITES 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1285-1 3 0 5  

LAL,D. + MACDOUGALL,D. + WILKENING,L. + ARRHENIUS,G. ( 1 9 7 0 )  
M I X I N G  OF THE LUNAR REGOLITH AND COSMIC RAY SPECTRA. EVIDENCE FROM ?ARTICLE- 

TRACK STUDIES 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11  L.S.C. 
VOL 3 P .2295-2304 

LALLY,J *S .  + FISHER,R.M. + CHRISTIE,J.M. + GR1GGSpD.T. + HEUER,A.H. + ( 1 9 7 2 )  
NORD,G.L.,JR. + RADCLIFFE,S.V. 

ELECTRON PETROGRAPHY OF APOLLO 1 4  AND 1 5  ROCKS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 401-423 

LAUL, J.C. + GANAPATHY,R. + MORGAN,J.W. + ANDERS,E. ( 1 9 7 2 )  
METEORITIC AND NON-METEORITIC TRACE-ELEMENTS I N  LUNA-16 SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 3  P. 450-454SEE ERRATA VOL. 1 4  P. 451 

LAUL, J.C. + LEPEL,E.A. ( 1  9 8 0 )  
THE LUNAR REGOLITHS "COMPARATIVE CHEMISTRY OF THE SAMPLING SITES"  
LUNAR AND PLANETARY SC l ENCE X I ,  P. 6 1  0-61 2 

LAUL,J.C. +LEPEL,E.A. + VANIMAN,D.T. +PAPIKE,J .J .  ( 1 9 7 9 )  
THE APOLLO 1 7 DR l LL CORE: CHEM l CAL SYSTEMAT 1 CS OF GRA l N S l ZE FRACT IONS 
I N  PROCEEDINGS OF THE lOTH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1269-1298 

LAUL,J.C. + MORGAN,J.W. + GANAPATHY,R. + ANDERS,E. ( 1 9 7 1 )  
METEORITIC MATERIAL INLUNAR SAMPLES - CHARACTERIZATION FROM TRACE ELEMENTS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1139-1158  

LAUL, J.C. + PAPIKE, J.J. ( 1 9 8 0 )  
THE LUNAR REGOLITH: COMPARATIVE CHEMISTRY OF THE APOLLO S ITES 
I N  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1307-1 3 4 0  

LEE,S.M. + LEE, J.H. ( 1 9 7 1  
SOME MINERALOGICAL CHARACTERISTICS OF THE LUNAR F l N E S t  10084 ,148  AND 12070 ,98  
JOURNAL OF THE GEOLOGICAL SOCIETY OF KOREA 
VOL. 7 P. 1-10 

LEICH,D.A. + NIEMEYER,S. + RAJAN,R.S. + SRINIVASAN,B. ( 1 9 7 5 )  
RARE GASES I N  ETCHED 1 0 0 8 4  ILMENITE: A SEARCH FOR TRAPPED SOLAR-FLARE RARE 

GASES 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2085-2098  

LIPSCHUTZ,M.E. + BALSIGER,H. + REY,P. + PELLY, I . Z e  + MENDIA,M.D. ( 1 9 7 3 )  
VANADIUM ISOTOPIC COMPOSITION AND FERROMAGNESIAN ELEMENT CONTENTS OF THREE 

APOLLO 1 5  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1369-1 3 7 8  
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LOVERING,J.F. + BUTTERFIELD,D. ( 1 9 7 0 )  
NEUTRON ACTIVATION ANALYSIS OF RHENIUM AND OSMIUM I N  APOLLO 11 LUNAR MATERIAL 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.2 P. 1 3 5 1 - 1 3 5 6  

LOVERING, J.F. + HUGHES,T.C. ( 1 9 7 1  
RHENIUM AND OSMIUM ABUNDANCE. DETERMINATIONS AND METEORITIC CONTAMINATION LEVELS 

I N  APOLLO 11 AND APOLLO 1 2  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1331-1  3 3 6  

LOVERING,J.F. + WARE,N.G. ( 1 9 7 0 )  
ELECTRON-PROBE MICROANALYSES OF MINERALS AND GLASSES I N  APOLLO 11 LUNAR SAMPLES 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V. 1 P. 633 -654  

LSPET ( 1 9 7 3 )  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 

# 
NASA SP-330 P. 7-1 

MACDOUGALL,D. + RAJAN,R.S. + HUTCHEON, I .D. + PRICE,P.B. ( 1 9 7 3 1  
I 2 R  I D  I AT ION H l STORY AND ACCRET l ONARY PROCESSES I N  LUNAR AND METEOR l T l C  BRECC 1 AS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 231  9 -2336  

MARTI,K. +LUGMAIR,G.W. +UREY,.H.C. ( 1 9 7 0 )  
SOLAR WIND GASES, COSMIC-RAY SPALLATION PRODUCTS AND THE IRRADIATION HISTORY 

OF APOLLO 11 SAMPLES 
G E X H l M l C A  ET  COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.2 P. 1357 -1368  

MASON,B. + FREDRIKSSON,K. + HENDERSON,E.P. + JAROSEWICH,E. + MELSON,W.G. ( 1 9 7 0 )  
TOWE,K.M. + WHITE,J.S.,JR. 

MINERALOGY AND PETROGRAPHY OF LUNAR SAMPLES 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V. 1 P.  655 -660  

MAXWELL,J.A. +PECK,L.C. + WIiK,H.B. ( 1 9 7 0 )  
CHEMICAL COMPOSITION OF APOLLO 1 1  LUNAR SAMPLES 10017,  10020,  1 0 0 7 2  AND 1 0 0 8 4  
GEOCHIMICA ET  COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.2 P. 1369-1374  

MCKAY,D.S- + HEIKEN,G.H. + TAYLOR,R.M. + CLANTON,U.S. + MORRISON,D.A. + ( 1 9 7 2 )  
LADLE,G.H. 

APOLLO 1 4  SOILS: S IZEDISTRIBUTION AND PARTICLE TYPES 
I%OCEEDlNGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 983 -995  

MOORE,C*B. + LEWIS,C.F. + LARIMER,J.W. + DELLES,F.M. + GOOLEY,R.C. + ( 1 9 7 1 )  
NICHIPORUK,W. + GIBSON,E.K., JR. 

TOTAL CARBON AND NITROGEN ABUNDANCES I N  APOLLO 1 2  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1343 -1350  

35  SOIL  1 0 0 8 4  Handbook of Lunar Soils



MORGAN,J.W. +LAUL,J .C.  + KRAHENBUHL,Ue + GANAPATHY,R. + ANDERS,E. ( 1 9 7 2 )  
MAJOR IMPACTS ON THE MOON: CHARACTERIZATION FROM TRACE ELEMENTS I N  

APOLLO 1 2  AND 1 4  SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1377-1 3 9 7  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE IND ICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 31 5-335 

MORRIS,R.V. ( 1 9 7 7 )  
ORIGIN  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F INE-  

GRAINED METAL I N  LUNAR SOIL:  THE MATURATION OF LUNAR SOILS TO A STEADY.-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3719-3747  

MORRIS,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298  

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEECINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1712  

MORRISON,G.H. + GERARD,J.Te + KASHUBA,A.T. + GANGADHARAM,E.V. ( 1 9 7 0 )  
ROTHENSERG,A.M. + POTTER,N.M. + MILLER,G.S. 

ELEMENTAL ABUNDANCES OF LUNAR S O l L  AND ROCKS 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11  L.S.C. 
V.2 P. 1383-1392  

MULLER , 0. ( 1 9 7 2  
CHEMICALLY BOUND NITROGEN ABUNDANCES I N  LUNAR SAMPLES, AND ACTIVE GASES RE- 

LEASED BY HEATING AT LOWER TEMPERATURES 2 5 0  TO 5 0 0  C 
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F'ETROLOGY OF SOILS FROM APOLLO 17, LUNA 16, 20, AND 2 4  
IN  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 371-388 

SIMPSON,P.R. + BOWIE,S.H.U. ( 1 9 7 0 )  
QUANTITATIVE OPTICAL AND ELECTRON-PROBE STUDIES OF OPAQUE PHASES I N  APOLLO 11 

SAMPLES 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.1 P. 873-890 

SMALES,A*A. + MAPPER,D. + WEBB,M.S.W. + WEBSTER,R.K. + WILSON,J.D. ( 1 9 7 0 )  
ELEMENTAL COMPOSITION OF LUNAR SURFACE MATERIAL 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.2 P. 1575-1582 

SMALES,A.A. + MAPPER,D. + WEBB,M.S.W. + WEBSTER,R.K. + WILSON,J.D. + (1971  
HILSOP, J.S. 

ELEMENTAL COMPOSITION OF LUNAR SURFACE MATERIAL (PART 2 )  
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1253-1 258  

SMITH, J.V. ( 1971  
MINOR ELEMENTS I N  APOLLO 11 AND APOLLO 1 2  OLIVINE AND PLAGIOCLASE 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 143-150 
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ITH,J.V. + 
l SAACSON 

TROLOGI C H 

ANDERSON, A.T., JR. + NEWTON, R.C. + OLSEN, E. J. + CREWE, A. V. ( 1 9 7 0  
,M.S. + JOHNSON,D.G. + WYLLIE,P.J. 
ISTORY OF THE MOON INFERRED FROM PETROGRAPHY, MINERALOGY ANC 

PETROGENESIS OF APOLLO 1 1  ROCKS 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V. 1 P. 897 -926  

SRINIVASAN,B. +HENNECKE,E.W. + SINCLAIR,D.E. +MANUEL,O.K. ( 1 9 7 2 )  
A COMPARISON OF NOBLE GASES RELEASED FROM LUNAR F INES (=15601.64)  WITH NOBLE 

GASES I N  METEORITESAND I N  THE EARTH 
PROCEED l NGS OF THE TH IRD LUNAR SC l ENCE CONFERENCE 
VOL. I I  P. 1927-1947  

STEPHENS,D.R. + LILLEY,E.M. ( 1 9 7 0 )  
LOADING-UNLOADING PRESSURE-VOLUME CURVES TO 4 0  KBAR FOR LUNAR CRYSTALLINE ROCK, 

M l CROBRECC l A AND F l NES 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
VOL.3 P. 2427-2434  

STEVENS,C.M. + SCHIFFER,J.P. + CHUPKA,W.A. ( 1 9 7 1 )  t 

SEARCH FOR STABLE, FRACTIONALLY CHARGED PARTICLES (QUARKS) I N  LUNAR MATERIAL 
PROCEED I.NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 2671 -2674  

STEWARTjD-B. +APPLEMAN,D.E. +HUEBNER,J.S. +CLARK,J.R. ( 1 9 7 0 )  
CRYSTALLOGRAPHY OF SOME LUNAR PLAGIOCLASES 
GEOCHlMlCA E T  COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.1 P. 927 -930  

STOENNER,R.W. + LYMANtW. + DAVIS,R.,JR. ( 1 9 7 0 )  
COSMIC-RAY PRODUCTION OF RARE-GAS RADIOACTIV IT IES AND T R I T I U M  I N  LUNAR MATERIAL 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
VOL.2 P. 1583-1594  

STONE,C.D. + TAYLOR,L.A. + MCKAY,D.S. + MORRIS,R.V. ( 1 9 8 2 )  
FERROMAGNETIC RESONANCE INTENSITY: A RAPID METHOD FOR DETERMINING LUNAR GLASS 

BEAD ORIGIN 
PROCEEDINGS OF THE 13th LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A182-A196 

STRANGWAY,D.W. + LARSON,E.E. + PEARCE,G.W. ( 1 9 7 0 )  
MAGNETIC STUDIES OF LUNAR SAMPLES--BRECCIA AND F INES 
GEOCHIMICA E T  COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
VOL.3 P.2435-2452 

STROM,R.G. + WHITAKER,E.A. ( 1 9 7 1 )  
AN UNUSUAL FAR-SIDE CRATER 
NASA-SP-232 ( 1 971 
P. 20-24 
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SULLI  VAN,S* + THORPE,A.N. + .ALEXANDER,C.C. + SENFTLE,FmE. + DWORNIK,E. J. ( 1 9 7 1  
MAGNETIC PROPERTIES OF lND iV lDUAL GLASS SPHERULES,, APOLLO 1 1  AND APOLLO 1 2  

LUNAR SAMPLES 
LUNAR SAMPLES 

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2433-2450 

TAMHANE,A.S. + AGRAWAL,J,K. ( 1 9 7 9 )  
DIFFUSION OF RARE GASES OF SOLAR WIND ORIGIN  FROM LUNAR FINES AS 

BUBBLES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 42,  243 -250  
TATA INSTITUTE OF FUNDAMENTAL RESEARCH, HOM I BHABHA' RD., BOMBAY 

4 0 0  005 ,  INDIA  

TATSUMOTO , M . ( 1 9 7 0  
AGE OF THE MOON. AN l SOTOP l C STUDY OF U-TH-PB SYSTEMAT l CS OF APOLLO 1 1 LUNAR 

SAMPLES--I I 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.2 P. 1595-1612  

TATSUMOT0,M. + KNIGHT,R.J. + DOE,B.R. ( 1 9 7 1  
U-TH-PB SYSTEMATICS OFAPOLLO 1 2  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1521-1546  

TAYLOR,H.P.,JR. + EPSTEIN,S. ( 1 9 7 0 )  
0 1 8 / 0 1 6  RATIOS OF APOLLO 11 LUNAR ROCKS AND MINERALS 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970; PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
V.2 P .  1613-1626  

TERA,F. + EUGSTER,O. + BURNETT,D.S. + WASSERBURG,G. J. ( 1  9 7 0 )  
COMPARATIVE STUDY OF L I ,  NA, K, RB, CS, CA, .SR AND BA ABUNDANCES I N  

ACHONDRITES AND INAPOLLO 1 1  LUNAR SAMPLES 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.2 P.  1637-1658  

THIEL,K. + HERR,W. + BECKER,J. ( 1 9 7 2 )  
URANIUM DISTRIBUTION I N  BASALT FRAGMENTS OF 5 LUNAR SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 6  P. 31  

THORPE,A.N. + SENFTLE,F.E. + SULLIVAN,~ .  + ALEXANDER,~.~.  ( 1 9 7 0 )  
MAGNETIC STUDIES OF INDIVIDUAL GLASS SPHERULES FROM THE LUNAR SAMPLE 

10084-86-2, APOLLO11 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 1 1  L.S.C. 
VOL.3 P. 2453-2462 

THORPE,A*N* + SULLIVAN,S. + ALEXANDER,C.C. + SENFTLE,F.E. + DWORNIK,E.J. ( 1 9 7 2 )  
TEMPERATURE-DEPENDENT MAGNETIC PROPERTIES OF INDIV IDUAL GLASS SPHERULES, 

APOLLO 11, 12, AND 1 4  LUNAR SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l l l P. 2465-2479  

TRAVESI,A. + PALOMARES,J. + ADRADA,J. ( 1 9 7 1 )  
MULTIELEMENT NEUTRON ACTIVATION ANALYSIS OF TRACE ELEMENTS I N  LUNAR F INES 
PROCEED 1 NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1277-1 2 8 0  
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TUREKIAN,K.K. + KHARKAR,D.P. ( 1 9 7 0 )  
NEUTRON ACT 1 VAT l ON ANALYS l S OF M ILL 1 GRAM QUANT l T l ES OF APOLLO 1 1 LUNAR ROCKS 

AND S O l L  
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 11  L.S.C. 
V.2 P. 1659-1664 

TURKEVICH, A.L. + REED,G.W., JR. + HEYDEGGER,H.R. + COLL I STER, J. ( 1  971 
ACTIVATION ANALYSIS DETERMINATION OF URANIUM AND 204PB I N  APOLLO 11 LUNAR F INES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1565-1 5 7 0  

VOBECKY,M. +FRANA,J.+BAUER,J.F.  +RANDA,Z. +BENADA,J.  +KUMCIR,J .  ( 1 9 7 1 )  
RAD l OANALYT l CAL DETERM l NAT 1 ON OF ELEMENTAL COMPOS l T 1 ONS OF LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1291-1 3 0 0  

NAHLEN,M* +FINKEL,R.C. + IMAMURA,M. +KOHL,C.P. +ARNOLD,J.R. ( 1 9 7 3 )  
CO-60 I N  LUNAR SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
V9L. 1 9  P .  3 1 5  - 3 2 0  

WAKITA,H. . +  SCHMITT,R.A. ( 1 9 7 1  
BULK ELEMENTAL COMPOS I T  ION OF APOLLO 1 2  SAMPLES - F l VE IGNEOUS AND ONE BRECCIA 

ROCKS AND FOUR SOILS 
PROCEEDI NGS OF THE SECOND LUNAR SC I ENCE CONFERENCE 
VOL. 2 P. 1231-1236 

WAKITA,H. + SCHMITT,R.A. + REY,P. ( 1 9 7 0 )  
ELEMENTAL ABUNDANCES OF MAJOR, MINOR AND TRACE ELEMENTS I N  APOLLO 11  LUNAR 

ROCKS, SOlL  AND CORE SAMPLES 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11  L.S.C. 
V.2 P. 1685-1718 

WALKER,R.J. + PAPIKE,J.J. (1981  
THE RELATIONSHIP OF THE LUNAR REGOLITH e l 0  Am FRACTION AND AGGLUTINATES. 

PART I I :  CHEMICAL COMPOSlflON OF AGGLUTINATE GLASS AS A TEST OF ltFUSION 
OF THE FINEST FRACTION" (F 1 MODEL 

I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 421-432 

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
D I STR IBUT ION OF INERT GASES IN  F INES FROM THE CAYLEY-DESCARTES REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2079-2096 

WANKE,H. + BADDENHAUSEN,H. + BALACESCU,A. + TESCHKE,F. + SPETTEL,B. + ( 1 9 7 2 )  
DREIBUS,G. + PALME,H. + QUIJANO-RIC0,M. + KRUSE,H. + WLOTZKA,F. + BEGEMANN,F. 

MULTIELEMENT ANALYSES OF LUNAR SAMPLES AND SOME IMPLICATIONS OF THE RESULTS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1251-1269 

WANKE,H. + RIEDER,R. + BADDENHAUSEN,H. + SPETTEL,B. + TESCHKE,F. ( 1 9 7 0 )  
QUIJANO-RIC0,M. + BALACESCU,A. 

MAJOR AND TRACE ELEMENTS I N  LUNAR MATERIAL 
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11  L.S.C. 
V.2 P. 1719-1728 
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WANKE He + WLOTZKA, F a +  BADDENHAUSEN, H. + BALACESCU, A. + SPETTEL, Be + ( 1  971 
TESCHKE,F. + JAGOUTZ,E. + KRUSE,H. + QUI JANO-R IC0,M. + R IEDER,R. 

APOLLO 1 2  SAMPLES - CHEMICAL COMPOSITION AND I T S  RELATION TO SAMPLE LOCATIONS 
AND EXPOSURE AGES,THE TWO-COMPONENT ORIGIN  OF THE VARIOUS S O l L  SAMPLES AND 

STUDIES ON LUNAR METALLIC PARTICLES 
PROCEED l NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1187-1208  

WANKE , H. + WLOTZKA, F . + JAGOUTZ, E . + BEGEMANN, F . ( 1 9 7 0  1 
COMPOS I T  ION' AND STRUCTURE OF METALL l C  IRON PARTICLES I N  LUNAR F INES 
GEOCHIMICA.ET COSMOCHIMICA ACTA, 1970,  PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.1 P. 931 -936  

WANLESS,R.K. + LOVERIDGE,W.D. + STEVENS,R.D. ( 1 9 7 0 )  
AGE DETERMINATIONS ANDISOTOPIC ABUNDANCE MEASUREMENTS OF LUNAR SAMPLES 

( APOLLO 1 1 
GEOCHlMlCA ET COSMOCHlMlCA ACTA, 1970,  PROCEEDINGS O F T H E  APOLLO 11  L.S.C. 
V.2 P. 1729-1740  

WARHAUT,M. + K I K 0 , J .  + KIRSTEN,T. ( 1 9 7 9 )  
MICRODISTRIBUTION PATTERNS OF IMPLANTED RARE GASES I N  A 

LARGE NUMBER OF INDIVIDUAL LUNAR S O l L  PARTICLES 
I N  PROCEEDINGS OF THE lOTH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1531-1546  

WASSON,J.T. + BAEDECKER,P.A. ( 1 9 7 0 )  
GA, GE, IR AND AU I N  LUNAR, TERRESTRIAL AND METEORITIC BASALTS 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.2 P. 1741-1750  

WEEKS,R.A. ( 1 9 7 2  
MAGNETIC PHASES I N  LUNAR MATERIAL AND THEIR ELECTRON MAGNETIC RESONANCE 

SPECTRA: APOLLO 1 4  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I I P. 2503-251 9 

WEILL,D.F. + MCCALLUM,I.S. + BOTTINGA,Y. + DRAKE,M.J. + MCKAY,G.A. ( 1 9 7 0 )  
MINERALOGY AND PETROLOGY OF SOME APOLLO 11 IGNEOUS ROCKS 
GEOCHlMlCA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.l P. 937 -956  

WHITE,W*B* + WHITE,E.W. + GORZ,H. + HENISCH,H.K. + FABEL,G.W. + ROY,R. + ( 1 9 7 1  
WEBER, J.N. 

PHYSICAL CHARACTERIZATION OF LUNAR GLASSES AND F INES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 221  3-2222 

WIELER,R. + ETIQUE,PH. + SIGNER,P. + POUPEAU,G. ( 1 9 8 0 )  
RECORD OF THE SOLAR CORPUSCULAR RADIATION I N  MINERALS FROM 

LUNAR SOILS: A COMPARATIVE STUDY I N  NOBLE GASES AND TRACKS 
I N  PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1369-1 3 9 3  
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W IELER,R. + POUPEAU,G. + S IGNER,P. ( 1 9 8 0 )  
SOLAR NOBLE GAS SATURATION I N  LUNAR REGOLITH MINERALS; DOES I T  OCCUR? 
LUNAR AND PLANETARY SCIENCE X I ,  P. 1248-1250 

W I I K,H.B. + OJANPERA,P. ( 1  9 7 0 )  
CHEMICAL ANALYSES OF LUNAR SAMPLES 10017, 10072, AND 10084 
SC l ENCE ( 1 970  P . I . CONFERENCE 1 
V.167 P. 531-532 

WILLIS,  J.P. + ERLANK,A.J. + GURNEY, J.J. + THEIL,R.H. + AHRENS,LeH. ( 1 9 7 2 )  
MAJOR, MINOR, AND TRACE ELEMENT DATA FROM SOME APOLLO 11, 12, 14, AND 1 5  SAMPLE 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l l  P. 1269-1275 

WINCHELL,H. + SKINNER,B.J. ( 1 9 7 0 )  
GLASSY SPHERULES FROM THE LUNAR REGOLITH RETURNED BY APOLLO 11 EXPEDITION 
GEEHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V .  1 P. 957-964 

WLOTZKA,F. + SPETTEL,B. + WANKE,H. ( 1 9 7 3 )  
ON THE COMPOSITION OF METAL FROM APOLLO 1 6  FINES AND THE METEORITIC COMPONENT 
?ROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1483-1492 

WRIGLEY,R.C. ( 1 9 7 1 )  
SOME COSMOGENIC AND PRIMORDIAL RADIONUCLIDES I N  APOLLO 1 2  LUNAR SURFACE 

MATER I ALS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1791-1796 

WRIGLEY,R.C. + QUAIDE,W.L. ( 1 9 7 0 )  
AL26 AND NA22 I N  LUNARSURFACE MATERIALS: IMPLICATIONS FOR DEPTH DISTRIBUTION 

STUD l ES 
GEEHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C. 
V.2 P. 1751-1756 

YANIV,A. + HEYMANN,D. ( 1 9 7 2 )  
ATMOSPHERIC AR40 I N  LUNAR FINES 
PROCEED l NGS OF THE TH IRD LUNAR SC l ENCE CONFERENCE 
VOL. I I P. 1967-1 981 

YANIV,A. + TAYLOR,GmJ. + ALLEN,S.C. + HEYMANN,D. ( 1 9 7 1 )  
STABLE RARE GAS ISOTOPES PRODUCED BY SOLAR FLARES IN  SINGLE PARTICLES OF APOLLO 

11 AND APOLLO 1 2  FINES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1705-1 71 6 

YOKOYAMA,Y. + REYSS, J.L. + GUICHARD,Fe ( 1  9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 844  

,ZELLNER, B. + LEAKE, M .+ LEBERTRE, Te + DUSEAUX, Me + DOLLFUS, A. ( 1977  
THE ASTEROID ALBEDO SCALE. I. LABORATORY POLARIMETRY OF METEORITES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1091-1110  
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SOIL: 10085  

LOCATION COWENTS: 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. ( gm): < 1 mn 1 C o l l e c t e d  mass: 569.0 gm 
2. ( gm): 1-2 mn 2. C o l o r :  
3. ( gm): 2-4 mn 3. B a g  no.: 
4. ( gm): 4-10 mn 4. Container: ALSC No. 1 0 0 3  
5. ( 9): > I an 
6. ( gm): R e s e r v e  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL  

MATURITY PARAMETERS: 

1. IS/FeO:  

2. A g g l u t i n a t e s :  

GRAIN S IZE  PARAMETERS: 

MAJOR ELEMENTS: 

Cr203:  

FeO : 

MnO : 

MgO : 

CaO : 

s c  : 

v : 
Co : 
N i  : 

Ba : 

S t :  

H f :  

T a  : 
Th : 

U : 

TRACE ELEMENTS: 

pprn . JY! 
L a  : 

Ce : 

Nd: 

Sm: 

Eu : 
Tb : 

Dy: 

Ho : 
Tm: 

Yb: 

L u  : 
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SOIL:  1 0 0 8 6  

LOCATION COMENTS: 

GENERIC SUBSAMPLE S: MISCELLANEOUS: 

1. ( gm): < 1 rrm 1. C o l l e c t e d  mass: 823.0 gm 
2. ( gm): 1-2 nsn 2. C o l o r :  
3. ( gm): 2-4 mn 3. B a g  no.: 
4. ( gm): 4-10  mn 4. C o n t a i n e r :  ALSC No. 1 0 0 3  
5. ( gml: > I cm 
6. ( 0 gm): R e s e r v e  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF S O I L  

MATURITY PARMETERS: 

1. IS /FeO:  

2. ut inates: 

3. 

4. 

GRAIN S I Z E  PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

f - ppm ppln 
S i 0 2  : S c  : L a  : 

T i 0 2  : V : Ce : 

A1 203 : Co : Nd: 
C r 2 0 3  : N i  : Sm : 

FeO : Ba : E u  : 

MnO : S r  : T b  : 

MgO : Hf :  Dy: 

CaO : f a  : Ho : 
Na29 : Th: Tm : 

K20 : U : Yb: 

P205 : Lu : 
S : 
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LOCATION COWENTS: 

GENERIC SUBSAMPLES: 

SOIL: 10087 

MISCELLANEOUS: 

1. ( 9): < 1 mn 1. C o l l e c t e d  mass: 17.4 gu 
2. ( gm): 1-2 mn 2. C o l o r :  
3. ( gm): 2-4 mn 3. Bag no.: 
4. ( gml: 4-10 mn 4. C o n t a i n e r :  ALSC 'No. 1003 
5. ( gm): > 1 cm 
6. ( 0 gm): Reserve  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

% - ppln ppm 
S i 0 2  : k: L a  : 
T i 0 2  : V : Ce : 

A1 203 : Co : Nd: 

Cr203 : 

FeO : 

MnO : 

MgO : 
CaO : 

Sr: Tb : 
Hf: Dy : 

Ta : Ho : 

lh: Tm: 

U : Yb: 

L u  : 
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APOLLO ' 12 

EXPLANATION OF SYMBOLS 

0 Crater  

Sample locality 

Sample locality. Ctrcle indicates locality not accurately determined. 
Do t  shows best estimate of location. 

0 Large rocks 

0 LM Lunar module 

ALSEP A p o l l ~  lunar surface experiments package 
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0 * 
. Q 0 

M I D D L E  C R E S E N T  b 

C R A T E R  
0 

0 0 
0 

ALSEP 0 
0 -  

SURVEYOR 

8 

Q .  

SHARP 
C R A T E R  H A L O  CRATER b 

(4 

0 C o r e  1 2 0 2 7 ;  
0 12023 ;  1 2 0 2 4  

0 100 M e t e r s  - 
0 -. 
C;\ diagramat ic  ske tch  of f resh r a y  p a t t e r n  a round  Sharp  C r a t e r  

Apol lo 1 2  M a p  Showing Sample  Col lect ion Sites. 
Modi f ied f rom Apollo 1 2  Pre l iminary  Sc ience  Report .  
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SOIL: 12001 

LOCATION COMMENTS: Sample from traverse between Surveyor and middle o f  Crescent crate&. 
Col lected along w i th  rocks. (Near LM) 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. ( gm): < 1 mn 1. Col lected mass: 2216 gm 
2. ( gm): 1-2 mn 2. Color: Med. gray, w i t h  brownish hue 
3. ( gm): 2-4 mn 3. Bag no.: Selected sample box 
4. ( gm): 4-10 mn 4. Container: Tef lon bag; vacuum container 
5. ( gm): > 1 an ( ALSRC 1.  Some handled i n  N2 
6. ( gm): Resewe . atmosphere. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 56.0, submature 

2. Agglutinates: 

GRAIN SIZE PARAMETERS: 

1. M,: 6 0 m  

2. Md: . 
3. 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Laul 6 Papike, 1980) (Laul & Papike, 1980) 
% - ppm ppm 

Si02 : 46.0 Sc: 40.2 La: 35.6 

Ti02 : 2.8 V : 110 Ce: 85 

A1203: 12.5 Co: 42.5 Nd: 57 

Cr203: 0.410 Ni: 190 Sm: 17.3 

FeO : 17.2 Ba: 430 Eu: 1.85 

MnO : 0.220 Sr: 140 Tb: 3.7 

MgO : 10.4 Hf :  11.8 Dy: 22 

CaO : 10.9 Ta: 1.50 Ho: 5.0 

Na20 : 0.48 Th: 5.40 Tm: 1.8 

PETROGRAPHY: (90-100 urn) 
(Simon e t  a1 . , 1981) 

Components - % 

L i t h i c  Fragments 
Mare Component 

Mare Basalt 
Highland 

Components 
ANT 
LMB 
Fel dsp . 
Basal t  

RNBIPOIK 
Fused So i l  

Component 
one 
Agglut inate 

Mineral Frag. 
Mafic 
PI agioclase 
Opaque 

GI ass Fragments 
Orange/bl ack 
Ye1 1 owlgreen 
Brown 
Clear 

M i  scel 1 aneous 
Oevi tri f i ed 

glass 
Others 0.5 

K20 : 0.26 U : - Yb: 13.0 Total 100.1 

P2°5 : Lu: 1.85 No. o f  po ints  823 

N i  values are suspect o f  contamination from 
Rh-plated N i  sieves. 
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SOIL: 12003 

LOCATION COMMENTS: Same as 12001. I s  a s p l i t  and coarser f r ac t i on  o f  12001 (> l  cm ' 

fragments). The < 1 n por t lon  i s  mater ia l  from the bottom o f  the 
SRC. May contain contamination from York mesh i n  SRC. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. ( gm): < 1 m 1. Col lected mass: Approx. 300.0 gm 
2. ( gm): 1-2 mn 2. Color: Gray 
3. ( gm): 2-4 mn 3. Bag no.: Loose mater ial  I n  sample box 
4. ( gm): 4-10 mn 4. Container: Vacuum container; t rw ts fe r ted  
5. ( gm): > 1 cm t o  N2 atmosphere. 
6. ( gm): Reserve 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 57.0, submature 

2. Agglutinates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

W O R  ELEMENTS: 

(Frondel e t  a1 . , 1971 

% - 
sio2 : 45.9 Sc : 
Ti02 : 3.6 V : 
A1203: 14.2 Co : 
Cr203: 0.35 N I  : 

FeO : 15.4 Ba : 
MnO : 0.22 S r :  

MgO : 9.7 H f :  

CaO : 10.4 Ta : 

TRACE ELEMENTS: 

ppm 
La : 

Ce : 
Nd: 

SIB: 

Eu : 
Tb : 

Dy: 

Ho : 

Tm: 

Yb: 

Lu : 

ppm 

PETROGRAPHY: (44-74 um) 
(Frondel e t  a l . ,  1971) 

Components 

F ine grained Intergrowth o f  

I lass, mineral grains 
agglut inates? 31.2 

Pyroxene and 01 i v i n e  43.6 
Fe1 dspar 11.6 
Opaques 6.6 
Angular glass 4.2 
Rounded glass 2.4 
S i i l l c a  0.2 - 
No. grains 500.0 

Handbook of Lunar Soils



BIBLIOGRAPHY FOR 1 2 0 0 3  

ARRHENIUS,G. + LIANG,S.S. + MACDOUGALL,D. + WILKENING,L. + BHANDARI,N. + ( 1 9 7 1 )  
BHAT, S *G + L A L  , D + RAJAGOPALAN, G. + TAMHANE , A S . + VENKATAVARADAN , V . S . 

THE EXPOSURE HISTORY OF THE APOLLO 1 2  REGOLITH 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2583-2598 

BROWN,G.M. + EMELEUS,C*H. + HOLLAND,J.G. + PECKETT,A. + PHILLIPS,R.J. ( 1 9 7 1 )  
P I C R I T E  BASALTS, FERROBASALTS, FELDSPATHIC NORITES, .AND RHYOLITES I N  A STRONGLY 

FRACTIONATED LUNARCRUST 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 583-600 

BROWN,G.M. + EMELEUS,C.H. + HOLLAND,J.G. + PECKETT,A. + PHILLIPS,R.J. ( 1 9 7 2 )  
MINERAL-CHEMICAL VARIATIONS I N  APOLLO 1 4  AND APOLLO 1 5  BASALTS AND 

GRANITIC FRACTIONS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
V3L. 1 P. 141-159 

CHA0,E.C.T. + BOREMAN,J.A. + MINKIN,J.Ae + JAMES,O.B. . ( I 9 7 0 1  
LUNAR GLASSES OF IMPACT ORIGIN/ PHYSICAL AND CHEMICAL CHARACTERISTICS AND 

GEOLOGIC IMPLICATIONS 
JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 7 5  P. 7 4 4 5  

DELANO, J.W. + LINDSLEY,D.H. + RUDOWSKI ,R. ( 1 9 8 1  1 
GLASSES OF l MPACT OR l G l N FROM APOLLO 1 1, 12, 1 5  AND 16: EV 1 DENCE FOR 

FRACT l ONAL VAPOR l ZAT l ON AND MARE/H I GHLAND M I X 1 NG 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 339-370 

FRONDEL,C. + KLEIN,C.,JR. + IT0,J.  ( 1 9 7 1 )  
MINERALOGICAL AND CHEMICAL DATA ON APOLLO 1 2  LUNAR FINES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 719-726 

FUNKHOUSER, J .G. ( 1  971  
NOBLE-GAS ANALYSIS OF KREEP FRAGMENTS I N  LUNAR SOlL  1 2 0 3 3  AND 12070  
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 2  P. 2 6 3  

GOEL,P.S. + KOTHAR1,B.K. ( 1 9 7 2 )  
TOTAL NITROGEN CONTENTS OF SOME APOLLO 1 4  LUNAR SAMPLES BY NEUTRON ACTIVATION 

ANALYS I S 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l l  P. 2041-2051 

GOLDSTEIN,J.I. + YAKOWITZ,H. ( 1 9 7 1  
METALLIC INCLUSIONS AND METAL PARTICLES I N  THE APOLLO 1-2 LUNAR S O l L  
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 177-192 

GORZ,H. + WHITE,E.W. + ROY,R. + JOHNSON,G.G.,JR. ( 1 9 7 1 )  
PARTICLE S I Z E  AND SHAPE DISTRIBUTIONS OF LUNAR FINES BY CESEMI 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2021  -2026  
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GRISCOM,D.L. + MARQUARDT,C.L. ( 1 9 7 2 )  
EVIDENCE OF LUNAR SURFACE OXIDATION PROCESSES: ELECTRON SPIN RESONANCE SPECTRA 

OF LUNAR MATERIALS AND SIMULATED LUNAR MATERIALS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE. 
VOL. I I I P. 2397-241 7 

HUBBARD,N.J. + GAST,P.W. ( 1 9 7 1 ) .  
CHEMICAL COMPOSITION AND ORIGIN OF NONMARE LUNAR BASALTS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 999-1 0 2 0  

HUBBARD,N.J. + GAST,P.W. + RHODES, J.M. + BANSAL,B.M. + WIESMANN,H. + CHURCH,S. ( 1 9 7 2 )  
NONMARE BASALTS PART I I  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1161-1181 

HUBBARD,N.J. + MEYER,C.E. + GAST,P.W. + WIESMANN,H. ( 1 9 7 1 )  
COMPOSITION AND DERIVATION OF APOLLO-12 SOILS 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 0  P. 341  

JEDWAB,J. + NAESSENS,G. + WOLLAST,R. ( 1 9 7 2 )  
A PARTICLE OF NEARLY PURE NICKEL I N  S O l L  SAMPLE 12003.17 
THIRD LUNAR SCIENCE CONFERENCE - EXTENDED ABSTRACTS, L.S.I. - M.S.C. 
P. 433-435 

KING,E.A.,JR. +.BUTLER,J.C. +CARMAN,M.F. ( 1 9 7 1 )  
THE LUNAR REGOLITH AS SAMPLED BY APOLLO 11  AND APOLLO 1 2  - GRAIN S l Z E  ANALYSES, 

MODAL ANALYSES, AND ORIGINS 0F.PARTICLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 737-746 

KING,E.A.,JR. +BUTLER,J.C. +CARMAN,M.F. ( 1 9 7 2 )  
CHONDRULES I N  APOLLO 1 4  SAMPLES AND S l Z E  ANALYSES OF APOLLO 14 AND 15 FINES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 673-687 

MASSON,C.R. + GOTZ,J.+ JAMIESON,W.D. + MCLACHLAN,J.L. + VOLBORTH,A. ( 1 9 7 1 )  
CHROMATOGRAPHIC AND MINERALOGICAL STUDY OF LUNAR F INES AND GLASS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 957-972 

MEYER,C.E. + BRETT,R.+ HUBBARD,N.J. + MORRISON,D.A. + MCKAY,D.S. + ( 1 9 7 1 )  
AITKEN,F.K. + TAKEDA,H. + SCHONFELD,E. 

MINERALOGY, CHEMISTRY,AND ORIGIN OF THE KREEP COMPONENT I N  S O l L  SAMPLES FROM 
THE OCEAN OF STORMS 

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 393-412  

MOORE,C.B. + LEWIS,CeF. + LARIMER,J.W. + DELLES,FeMe + GOOLEY,R.Ce + ( 1 9 7 1  
NICHIPORUK,W. + GIBSON,E.K.,JR. 

TOTAL CARBON AND NITROGEN ABUNDANCES I N  APOLLO 1 2  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1343-1 3 5 0  
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MORRIS,R.V. ( 1 9 7 7 )  
ORIGIN  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F INE-  

GRAINED METAL I N  LUNAR SOIL:  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3719-3747  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298  

MORRIS,.R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PART1,CLES 

I N  THE LUNAR REGOLITH 
IY  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
V9L. 2, 1697-1 7 1 2  

NIEBUHR,H.H. + ZEIRA,S. + HAFNER,S.S. ( 1 9 7 3 )  
FERRIC IRON I N  PLAGIOCLASE CRYSTALS FROM ANORTHOSITE 1 5 4 1 5  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 9 7 1 - 9 8 2  

OYAMA,V.I. + MEREK,E.L. + SILVERMAN,M.P. + BOYLEN,C.W. ( 1 9 7 1 )  
SEARCH FOR VIABLE ORGANISMS I N  LUNAR SAMPLES - FURTHER BIOLOGICAL STUDIES ON 

APOLLO 11  CORE; APOLLO 1 2  BULK, AND APOLLO 1 2  CORE SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1931-1938  

SUTTON,R.L. + HAIT,M.H. + WOLFE,E.W. + BATSON,R.M. + BAILEY,N.G. + FREEMAN,V.L ( 1 9 7 1 )  
+ LARSON,K.B. + MUEHLBERGER,W.R. + REED,V.S. + SCHABER,G.G. +. SWANN,G.A. + 
TYNER5R.L. + ULRICH,G.E. + WILSHIRE,H.G. 

P3ELIMINARY DOCUMENTATION OF THE APOLLO 1 5  SAMPLES 
U.S. GEOLOGICAL SURVEYINTERAGENCY REPORT: ASTROGEOLOGY 3 4  
PP. 1-150 

TAYLOR,G.R. + ELLIS,W.L. + JOHNSON,P.H. + KROPP,K. + GROVE,T.L. ( 1 9 7 1 )  
MICROBIAL ASSAY OF LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1939-1 9 4 8  

iSAY,F.D. + CHAN,S.I.+ NANATT,S.L. ( 1 9 7 1 )  
t4AGNETIC RESONANCE STUDIES OF APOLLO 1 1  AND APOLLO 1 2  SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  251  5-2528 

TSAY,F.De + MANATT,S.L. + LIVE,D.H. + CHAN,S.I. ( 1 9 7 3 )  
METALLIC FE PHASES I N  APOLLO 1 6  F INES - THEIR ORIGIN  AND CHARACTERISTICS AS 

REVEALED BY ELECTRON SPIN  RESONANCE STUDIES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2751-2762  

SOIL  1 2 0 0 3  
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SOIL: 12023 

LOCATION COWENTS: Trench slte on east rim of Sharp Crater. Bottom of trench; depth 
20 cm. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. ( gm): < 1 nm 
2. ( gin): 1-2 mn 
3. ( gm): 2-4 inn 
4. ( gm): 4-10 tmn 
5. ( gm): > 1 cm 
6. ( gm): Reserve 

1. Collected mass: 407.9 gm 
2. Color: 
3. Bag no.: LESC 
4. Container: Lunar Environmental Sample 

Contalner (LESC 1 ; stainless 
steel vacuum contai ner. 
Stored fn vacuum. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 60.0, mature 

2. Agglutinates: 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS : 
(Woodcock A Pillinger, 1978) (Warren ct al., 1978) 

X - PP"' - ppm 
Si02 : Sc: 35.7 La: 33 
TiO, : 2.8 V : - Ce: 88 

L 

A1203: 13.9 Co: 42 Nd: 62 

Cr203: Ni: 220.+ Sm: 15.5 
FeO : 15.4 Ba: 423 Eu: 1.8 

MnO : 10.08 Sr : Tb: 3.4 

MgC) : Hf: 11.6 Dy: - 
CaO : 11.23 Ta: 1.5 Ho : 

NaZO : Th: 6.3 Tm : 

K20 : U : 1.7+ Yb: 12.4 

'2'5 : Cr: 2.58 Lu: 1.74 

S : Mn: 1.58 - . 

* Averaged d a t a  s e t s .  
+ 10-20% uncertainty 
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B l B L  l OGRAPHY FOR 1 2 0 2 3  

ABELL,P.I. +CADOGAN,PeH. +EGLINTON,G. +MAXWELL,J.R. +PILLINGER,C.T.  ( 1 9 7 1 )  
SURVEY OF LUNAR CARBONCOMPOUNDS. I .  THE PRESENCE OF l N D l  GENOUS GASES AND 

HYDROLYSABLE CARBON COMPOUNDS I N  APOLLO 1 1 AND APOLLO 1 2  SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1843-1 8 6 4  

BECKER,R.H. + CLAYTON,R.N. ( 1 9 7 8 )  
NITROGEN ISOTOPE SYSTEMATICS OF TWO APOLLO 1 2  
SOILS 
I N  PROCEED1 NGS OF THE 9TH LUNAR AND PLANETARY SC IENCC CONFERENCE 
VOL. 2, 1619-1628  

CADOGAN,P.H. + EGLINTON,G. + MAXWELL, J.R. + PILLINGER,C.T. ( 1 9 7 1  1 
CARBON CHEMISTRY OF LUNAR-SURFACE 
NATURE 
VOL. 231 P. 2 9  

FALLICK,A.E. t PILLINGER,C.T. + STEPHENSON,A. ( 1 9 7 9 )  
HYDROLYSABLE CARBON, MAGNETIC SUSCEPTIBIL ITY AND ISOTHERMAL REMANENT 

MAGNET l SAT l ON MEASUREMENTS OF H l GHLAND SAMFYE 68501  : COMMENTS ON 
CARBON CONTENT, ANDS I Z E  D I STR IBUT ION, OF F l NELY D l  V l  DED LUNAR IRON 

I N  PROCEEDINGS OF THE lOTH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1469-1481 

FALLICK,A.E. + PILLINGER,C.T. + STEPHENSON,A. ( 1 9 8 0 )  
ON THE BEHAVIOUR OF DISSEMINATED IRON DROPLETS D R I N G  REGOLITH MATURATION 
LUNAR AND PLANETARY SCIENCE X I ,  P. 273-275 

FALLICK,A.E. + PILLINGER,C.T. + STEPHENSON,A. ( 1  981 
VERY F I N E  IRON I N  APOLLO 1 6  SOILS: OBSERVATIONS AND SOME 

THEORETICAL ASPECTS OF MAGNETIC RESPONSE 
LUNAR AND PLANETARY SCIENCE X l l ,  P. 274-276 

FLORY,D.A. + WIKSTROM,S. + GUPTA,S.K. + GIBERT, J. + ORO, J. ( 1 9 7 2 )  
ANALYSIS OF ORGANOGENIC COMPOUNDS I N  APOLLO 11, 12, AND 1 4  LUNAR SAMPLES 
PROCEED1 NGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 2091-2109  

FRIEDMAN, I .  + O 'NEIL ,  J.R. + GLEASON, J.D. + HARDCASTLE,K. ( 1 9 7 1  1 
THE CARBON AND HYDROGEN CONTENT AND ISOTOPIC COMPOSITION OF SOME APOLLO 1 2  

MATER l ALS 
PROCEED l NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1407-1 41 6 

GARDINER,L.R. + JULL,A.J.T. ( 1 9 7 8 )  
PILLINGER,C.T. 

PROGRESS TOWARDS THE DIRECT MEASUREMENT OF 
13C/12C RATIOS FOR HYDROLYSABLE CARBON I N  LUNAR 
SOIL  BY STATIC MASS SPECTROMETRY 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2149-2166  
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GEHRKE,C.W. + ZUMWALT,R.W. + KU0,K.C. + AUE,W.A. + STALLING,D.L. + ( 1 9 7 2 )  
KVENVOLDEN,K.A. + PONNAMPERUMA,C. 

AM IN0  ACl D ANALYSES OFAPOLLO 1 4  SAMPLES 
PROCEED1 NGS OF THE THIRD LUNAR SC l ENCE CONFERENCE 
VOL. 1 IP. 21 19-21 31 

GIBSON,E.K., JR. + JOHNSON,S.M. ( 1971  ) 
THERMAL ANALYSIS-INORGANIC GAS RELEASE STUDIES OF LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1351-1366 

GLASS,B.P. ( 1  971 ) 
INVESTIGATION OF GLASSPARTICLES RECOVERED FROM APOLLO 11 AND 1 2  FINES: 

IMPLICATIONS CONCERNING THE COMPOSITION OF THE LUNAR SURFACE 
GODDARD SPACE F L  l GHT CENTER X-644-71-414 
PP. 1-77 

GOEL,P.S. + KOTHAR1,B.K. ( 1 9 7 2 )  
TOTAL NITROGEN CONTENTS OF SOME APOLLO 14  LUNAR SAMPLES BY NEUTRON ACTIVATION 

ANALYS l S 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I IP. 2041-2051 

HENDERSON,W. + KRAY,W.C. + NEWMAN,W.A. + REED,W.E. + SIMONEIT,B.R. + CALVIN,M. ( 1 9 7 1 )  
STUDY OF CARBON COMPOUNDS I N  APOLLO 11 AND APOLLO 1 2  RETURNED LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1901-1912 

HODGSON,G=W. + BRUNNENBERG,E. + HALPERN,B. + PETERSON,E. + KVENVOLDEN,K.A. + ( 1  971 1 
PONNAMPERUMA, C. 

LUNAR PIGMENTS - PORPHYRIN-LIKE COMPOUNDS FROM AN APOLLO 1 2  SAMPLE 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1865-1 874 

HOLLAND,P.T. + SIMONEIT,B.R. + WSZOLEK,P.C. + BURLINGAME,A.L. ( 1  972 )  
STUDY OF CARBON-COMPOUNDS IN  APOLLO-12 AND 14  LUNAR SAMPLES 
SPACE L I F E  SCIENCES 
VOL. 3 P. 551 

KAPLAN,l.R. +PETROWSKI,C. ( 1 9 7 1 )  
CARBON AND SULFUR ISOTOPE STUDIES ON APOLLO 1 2  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1397-1 406  

KERRIDE,  J.F. + KAPLAN, I .R. + KUNG,C.C. + WINTER,D.A. + FRIEDMAN,D.L. + ( 1 9 7 8 )  
DESMARAIS,D. J. 

LIGHT ELEMENT GEOCHEMISTRY OF THE APOLLO 1 2  S ITE 
GEOCHIMICA ET COSMOCHIMICA ACTA 
VOL. 42, 391 -402 

LEYKIN,G*A* + BONDARENK0,L. I. + TROITSKI ,V.S. + TIKHONOVA,T.Oe + GAVRILOV, I e V .  ( 1  971 ) 
THE MOON AND ITS NATURE 
NASA-TT-F-13682 
P. 1-159 

SOIL 12023  
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MOORE,C.B. + LEWIS 
NICHIPORUK,W. + 

TOTAL CARBON AND N 
PROCEED1 NGS OF THE 
VCL. 2 P. 1343-1 

, C * F *  + LARIMER, J.W. + DELLES9F.M. + GOOLEY,R.C. + ( 1 9 7 1  
GIBSON,E.K.,JR. 

ITROGEN ABUNDANCES I N  A P O ~ L O  1 2  LUNAR SAMPLES 
SECOND LUNAR SC l ENCE CONFERENCE 

3 5 0  

MORRIS,R.V. ( 1 9 7 7 )  
OR l G l N  AND EVOLUTION ON THE GRAIN-S I Z E  DEPENDENCE OF THE CONCENTRATION OF FINE-  

GRAINED METAL I N  LUNAR SOIL: THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE' 
VOL. 3 P. 3719-3747 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MOUTSOULAS,M. ( 1971  ) 
L IBRATIONS OF THE LUNAR GLOBE 
IN: PHYSICS AND ASTRONOMY OF THE MOON, (EDITED BY Z. KOPAL) ACADEMIC PRESS 
P. 29-61 

MULLER,O. ( 1 9 7 4 )  
SOLAR WIND NITROGEN AND INDIGENOUS NITROGEN I N  APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1907-1918 

NAGLE, J.S. ( 1 9 8 0 )  
PRELIMINARY DESCRIPTION AND INTERPRETATION OF DRIVE TUBE 1 2 0 2 7  
LUNAR AND PLANETARY SCIENCE X I ,  P. 786-788 

NAGLE, J.S. ( 1 9 8 0 )  
POSSIBLE R I M  CREST DEPOSITS I N  CORES 1 2 0 2 7  AND 15008: 

SOME INTERPRETATIONS AND PROBLEMS FOR FUTURE RESEARCH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1479-1 4 9 6  

ORO, J. + FLORY,D.A. +GIBERT, J.  + MCREYNOLDS, J. + LICHTENSTEIN,H.A. + (1971  
WIKSTROM,S. 

ASUNDANCES AND DISTRIBUTION OF ORGANOGENIC ELEMENTS AND COMPOUNDS I N  APOLLO 1 2  
LUNAR SAMPLES 

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1913-1926 

PILLINGER,C.T. + JULL,A.J.T. ( 1 9 7 8 )  
CARBON CHEMISTRY STUDIES OF AGUUTINATE SEPARATES FROM SOlL  12023  
LUNAR SCIENCE I X  - L.P. I .  
PP. .910-912 

SOlL  1 2 0 2 3  
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PILLINGER,C.T. + JULL,A.J.T. ( 1 9 7 8 )  
WOODCOCK,M.R. + STEPHENSON,A. 

MATURATION OF THE LUNAR REGOLITH: SOME 
IMPLICATIONS FROM MAGNETIC MEASREMENTS AND 
HYDROLYSABLE CARBON DATA ON BULK SOILS AND 
PARTICLE SEPARATES FROM 1 2 0 2 3  AND 15601 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 21 67-21 9 4  

PRETI,G. +MURPHY,R.C. +BIEMANN,K. ( 1 9 7 1 )  
THE SEARCH FOR ORGANICCOMPOUNDS I N  VARIOUS APOLLO 12 SAMPLES BY MASS 

SPECTROMETRY 
PROCEED l NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1879-1 8 9 0  

RH0,J.H. + BAUMAN,A.J. + YEN,T.F. + BONNER,J. ( 1 9 7 1 )  
ABSENCE OF PORPHYRINS I N  AN APOLLO 1 2  SURFACE SAMPLE 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1875-1 8 7 8  

SCHOPF,J.W. ( 1 9 7 1 )  
A SEARCH FOR B IOGEN l C  STRUCTURES I N  THE APOLLO 1 2  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1929-1 9 3 0  

WARREN,P.H.AFIATTALAB,F. + WASSON,J.T. ( 1 9 7 8 )  
l NVEST l GAT l ON OF UNUSUAL KREEPY SAMPLES: 
PR l ST l NE ROCK 1 5386, CONE CRATER SO l L FRAGMENTS 
1 4 1  43, AND 12023, A TYPl CAL APOLLO-12 SO lL 
I N  PROCEEDINGS OF THE 9TH LUNR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1 , 653-660 

WOODCOCK,M.R. + FALLICK,A.E. + PILLINGER,C.T. ( 1 9 8 0 )  
FORMATION OF ACID HYDROLYSABLE CARBON AND SUPERPARAMAGNETIC 

l RON DUR l NG AGGLUT I NAT ION? 
LUNAR AND PLANETARY SCIENCE X I  , P. 1274-1 2 7 6  

WOODCOCK,M.R. + PILLINGER,C.T. ( 1 9 7 8 )  
MAJOR ELEMENT CHEMISTRY OF AGGLUTINATE S I Z E  
FRACT l ONS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETAR,Y SCIENCE CONFERENCE 
VOL. 2, 2195-221 4 

SOIL 1 2 0 2 3  
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SOIL: 12024 

LOCATION COWENTS: Near trench s i te ,  east r im  o f  Sharp Crater. Surface sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. ( 9): < 1 mn 1. Collected mass: 56.5 gm 
2. ( gm): 1-2 m 2. Color: 
3. ( gm): 2-4 mn 3. Bag no.: G.A.S.C. 
4. ( gml: 4-10 m 4. Container: G.A.S.C.; vacuum can. Now 
5. ( gm): > 1 cm stored i n  N2 atmosphere. 
6. ( gm): Reserve 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 30.0, submature 

2. Agglutinates: 

3. 
4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: 
s - 

Sf02 : 
Ti02 : 

AI 2 ~ 3  : 

Cr203 : 

FeO : 

MnO : 

MgO : 

CaO : 

Na20 : 

TRACE ELEMENTS : 

E!!! ppm 
Sc : La : 
V : Ce : 

Co : Nd: 

Ni : Sm: 

Ba : Eu : 
Sr: Tb: 

Hf: Dy: 

f a :  Ho : 
Th : Tm: 
U : Yb: 

Lu : 
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B I B L  I OGRAPHY. FOR 1 2 0 2 4  

FUNKHOUSER,J.G. ( 1 9 7 1 )  
N3BLE-GAS ANALYSIS OF KREEP FRAGMENTS I N  LUNAR S O I L  1 2 0 3 3  AND 1 2 0 7 0  
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 2  P .  2 6 3  

KOLOPUS,J.L. + KLINE,D.  + CHATELAIN,A. + WEEKS,R.A. ( 1 9 7 1 )  
MAGNETIC RESONANCE PROPERTIES OF LUNAR SAMPLES - MOSTLY APOLLO 12 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2 5 0 1 - 2 5 1 4  

MOORE,C.B. + LEWIS,C.F. + LARIMER, J.W. + DELLES,F.M. + GOOLEY,R.C. + ( 1 9 7 1  
NICHIPORUK,W. + GIBSON,E.K.,JR. 

TOTAL CARBON AND NITROGEN ABUNDANCES I N  APOLLO 1 2  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1343-1  3 5 0  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  D I S T R I B U T I O N  OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF T H E l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1  71  2 

NEUKUMtG. + SCHNEIDER,E. + MEHL,A. + STORZER,D. + WAGNER,D.A. + FECHTIG,H. + ( 1 9 7 2 )  
BLOCH,M.R. 

LUNAR CRATERS AND EXPOSURE AGES DERIVED FROM CRATER S T A T I S T I C S  AND SOLAR 
FLARE TRACKS 

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I I  P. 2793 -2811  

RANCITELL1,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 1 )  
EROSION AND M I X I N G  OF THE LUNAR SURFACE FROM COSMOGENIC AND PRIMORDIAL RADIO- 

NUCLIDE MEASUREMENTS I N  APOLLO 1 2  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1757 -1772  
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SOIL: 12029 

LOCATION CMENTS: Surveyor 111. Located 35 m frm the r i m ,  Ins ide the subdued, 185 m 
diameter Surveyor Crater. 

GENERIC SUBSANPLES: MISCELLANEOUS : 

1. ( gm): < 1 nm 1. Collected mass: 6.5 gm 
2. ( y): 1-2 rrm 2. Color: 
3. ( gm): 2-4 nm 3. Bag no.: Surveyor I11  scoop 
4. ( gm): 4-10 nm 4. Container: Soi l  i n  the s o i l  mechanics 
5. ( 9): > 1 a trenching device (scoop) from 
6. ( gml: Resewe Surveyor 111. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 

2. Agglutinates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M,: 100 urn 
2. Md: 

3. 

M4JOR ELEMENTS: 

I - 
sio2 : 
Ti02 : 

A1 203 : 

Cr203 : 

FeO : 
MnO : 

MgO : 

CaO : 
NapO : 

K20 : 

'2'5 : 
s : 

Sc : 
v : 
Co: 
Ni : 
Ba : 
Sr : 
Hf: 

Ta : 
Th : 
U : 

TRACE ELEMENTS: 

ppln ppm 
La : 
Ce : 
Nd : 
Sm: 

Eu : 
Tb: 

Dy: 

Ho : 
Tm: 

Yb: 

Lu : 
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B I BL I OGRAPHY . FOR 12029 

DELAN0,J.W. + LINDSLEY,D.H. + RUDOWSK1,R. (1981) 
GLASSES OF IMPACT O R I G I N  FROM APOLLO 1 1 ,  12, 15 AND 16: EVIDENCE FOR 

FRACTIONAL VAPORIZATION AND MARE/HIGHLAND M I X I N G  
I N  PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 339-370 
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SOIL: 12030 

LOCATION COMMENTS: Near northeast rlm of Head Crater. Collected with two la rge  (4 cm) 
agglut inate  fragments. Exact location not known. 

GENERIC SUBSAMPLES: MISCELLANEOUS: , 

1. ( gm): c 1 nm 1. Collected mass: 75 gm 
2. ( gm): 1-2 nm 2. Color: Med. gray 
3. ( gn): 2-4 mn 3. Bag no.: Ba 1-0 
4. ( gm): 4-10 nm 4. Container: 9 ef lon bag; i n  vacuum 
5. ( gm): > 1 cm container (0-ALSRC 1. 
6. ( 9): Resewe Processed in  N2 envf ron. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 14.0, submature 
2. Agglutinates: 
3. 
4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: (c37um) . TRACE ELEMENTS: 
(Frondel e t  a1 . . 1971 

A1 203: 
Cr203: 
FeO : 

MnO : 

MgO : 

CaO : 

Na,O : - 
K20 : 

P205 : 
- S : 

Sc : 
V : 
Co : 
N l  : 

Ba : 
St: 
Hf: 
Ta : 
Th : 
U : 

ppm 
La : 
Ce : 
Nd: 
Sm : 

Eu : 
Tb: 

Dy: 
Ho : 

Tm : 
Yb: 
Lu : 

PETROGRAPHY: (.25 t o  1 nm) 
( McKay e t  a1 . , 1971 ) 

Components 

Glazed aggregates 
(agglut inates  

Single Crystal 
Glass Fragments 
Igneous Rocks 
Breccia 
Glass Spheres 
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B 1 B L  l OGRAPHY FOR 12030 

ARRHENIUS,G. + LIANG,S.S. + MACDOUGALL,D. + W,ILKENING,L. + BHANDAR1,N. + (1971) 
BHAT,S.G. + LAL,D. + RAJAGOPALAN,G. + TAMHANE,A.S. + VENKATAVARADAN,V.S. 

THE EXPOSURE HISTORY OF THE APOLLO 12 REGOLITH 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2583-2598 

BHANDAR1,N. +GOSWAMI,J.N. +GUPTA,S.K. +LAL,D.  +TAMHANE,A.S. + (1972) 
VENKATAVARADAN,V,S. 

COLLISION CONTROLLED RADIATION HISTORY OF THE LUNAR.REGOLITH 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 1 1  P. 2811-2831 

BROWN,G.M. + EMELEUS,C.H. + HOLLAND,J.G. + PECKETT,A. + PHILLIPS,R.J.  (1971) 
P I C R I T E  BASALTS, FERROBASALTS, FELDSPATHIC NORITES, AND RHYOLlTES I N  A STRONGLY 

FRACTIONATED LUNARCRUST 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 583-600 t 

CHARETTE,M.P. + ADAMS,J.B. (1975) 
AGGLUTINATES AS INDICATORS OF LUNAR SOIL MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 16 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281-2290 

CROZAZ,G. + DROZD,R. + HOHENBERG,C'.M. + HOYT,H.P., JR. + RAGAN,D. + WALKER; R.M. ( 1972) 
YUHAS,D. 

SOLAR FLARE AND GALACTIC COSMIC-RAY STUDIES OF APOLLO 14 AND 15 SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I I P. 291 7-2933 

CROZAZ,G. + WALKER,R.M. + WOOLUM,D.S. (1971) 
NUCLEAR TRACK STUDIES OF DYNAMIC SURFACE PROCESSES ON THE MOON AND THE CONSTANCY 

OF SOLAR ACTIV ITY  
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2543-2558 

FRIEDMAN,I. + OINEIL,J.R. + GLEASON,J.D. + HARDCASTLE,K. (1971) 
THE CARBON AND HYDROGEN CONTENT AND ISOTOPIC COMPOSITION OF SOME APOLLO 12 

MATER 1 ALS 
PROCEED I NGS OF THE SECOND LUNAR sc I ENCE CONFERENCE 
VOL. 2 P. 1407-1416 

FRONDEL,C. + KLEIN,C.,JR. + IT0,J .  (1971) 
MINERALOGICAL AND CHEMICAL DATA ON APOLLO 12 LUNAR F INES 
PROCEEDINGS OF THE .SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 719-726 

HEYMANN,D. + YANIV,A.+ LAKATOS,S. (1972) 
l NERT GASES FROM APOLLO 12, 14, AND 15 F l NES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1857-1865 
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KERRIDGE,J.F. + KAPLAN,I.R. + KUNG,C.C. + WINTER,D.A. + FRIEDMAN,D.L. + ( 1 9 7 8 )  
DESMARAIS,D.J. 

L IGHT ELEMENT GEOCHEMISTRY OF THE APOLLO 1 2  S I T E  
GEOCHlMlCA ET COSMOCHIMICA ACTA 
VOL. 42,  391 -402  

KING,E.A.,JR. + BUTLER,J.C. + CAPMAN,M.F. ( 1 9 7 1 )  
THE LUNAR REGOL l TH AS SAMPLED BY APOLLO 1 1 AND APOLLO 1 2  - GRAl N S I Z E  ANALYSES, 

MODAL ANALYSES, AND ORIGINS OF PARTICLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  737 -746  

KOLOPUS,J.L. + KLINE,D. + CHATELAIN,A. + WEEKS,R.A. ( 1 9 7 1 )  
MAGNETIC RESONANCE PROPERTIES OF LUNAR SAMPLES - MOSTLY APOLLO 1 2  
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2501-2514 

MCKAY,D.S. + HEIKEN,G.H. + TAYLOR,R.M. + CLANTON,U.S. + MORRISON,D.A. + ( 1 9 7 2 )  
LADLE,G.H. e 

APOLLO 14 SOILS: SIZEDISTRIBUTION AND PARTICLE TYPES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  983 -995  

MCKAY,D.S. + MORRISON,D.A. + CLANTON,U.S. + LADLE,G.H. + LINDSAY,J.F. ( 1 9 7 1 )  
APOLLO 1 2  S O l L  AND BRECCIA 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 755-774 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1712  

SCHNETZLER,C.C. +PHILPOTTS,J.A. ( 1 9 7 1 )  
ALKALI,  ALKALINE EARTHAND RARE-EARTH ELEMENT CONCENTRATIONS I N  SOME APOLLO 1 2  

SOILS, ROCKS, AND SEPARATED PHASES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1101-1122  

WEEKS,R.A. ( 1 9 7 2 )  
MAGNETIC PHASES I N  LUNAR MATERIAL AND THEIR ELECTRON MAGNETIC RESONANCE 

SPECTRA: APOLLO 1 4  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l P. 2503-251 9 

YANIV,A. + HEYMANN,D. ( 1 9 7 2 )  
ATMOSPHERIC AR40 I N  LUNAR FINES 
PROCEED l NGS OF THE TH IRD LUNAR SC l ENCE CONFERENCE 
VOL. I I P. 1967-1981 

S O l L  12030  
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SOIL: 12032 

LOCATION COMMENTS: Northwest r i m  o f  Bench Crater. Surface sample; so l1  p lus  several 
rocks. Under ly lng mater ia l  I s  1 i g h t  gray. 

GENERIC SUBSAMPLES: MISCELLANEOUS : ' 

1. ( gm): < 1 nm 1. Co l lec ted  mass: 310.5 gm 
2. ( ~ n ) :  1-2 n 2. Color: Med. dark gray 
3. ( gml: 2-4 mn 3. Bag no. : 4-D 
4. ( gm): 4-10 n 4. Container: Te f lon  bag; vacuum conta iner  
5. ( gm): > 1 an (D-ALSRC 1. Processed i n  N2 
6. ( gm): Resewe envi  ronment. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 12.0. inmature 

2. Agglut inates:  

3. 
4. 

GRAIN SIZE PARAMETERS: 

1. M,: 219 urn 

2. Md: 91 urn 

3. 

MMOR ELEMENTS: (<37um) TRACE ELEMENTS: 
(Frondel e t  al., 1971 )(Schnetzler & Ph i l po t t s ,  1971) 

L 
Ti02 : 2.9 V : 

A1203: 15.2 Co : 

Cr203: 0.26 Ni  : 
FeO : 14.1 Ba: 529 

MnO : 0.2 Sr: 

MgO : 9.4 H f  : 

ppm 
La : 
Ce: 117 

Nd: 73.0 

Srn: 20.7 
Eu: 2.12 

Tb: 

Dy: 28.0 

CaO : 10.7 Ta : Ho : 

Na,O : 0.59 Th : Tm: 

PETROGRAPHY: (63-125 urn) 
(McKay e t  a1, 1971) 

Components - X 

Agglut inates 29 
Pyroxene 15 
01 i v l n e  13 
Fel  dspar 17 
Glass 23 

L 

K20 : 0.36 U : Yb: 15.2 

P205 : Lu: 2.24 

5 : 
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BIBLIOGRAPHY FOR 1 2 0 3 2  

ABELL,P*I .  +CADOGAN,P.H. +EGLINTON,G. +MAXWELL,J.R. +PILLINGER,C.T. ( 1 9 7 1 )  
SURVEY OF LUNAR CARBONCOMPOUNDS. I. THE PRESENCE OF INDIGENOUS GASES AND 

HYDROLYSABLE CARBON COMPOUNDS I N  APOLLO 11 AND APOLLO 1 2  SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2P. 1843-1 8 6 4  

ALEXANDER,E*C.,JR. + COSCIO,M.R.,JR. + DRAGON,J.C. + PEPIN,R.O. + SAIT0,K. ( 1 9 7 7 )  
K/AR DAT I NG OF LUNAR SOILS I I I : COMPAR l SON OF 39AR - 40AR AND CONVENT I ONAL 

TECHNIQUES: 1 2 0 3 2  AND THE AGE OF COPERNICUS 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2725-2740 

ANDERSEN,C.A. + HINTHORNE,J.R. ( 1 9 7 2 )  
U, TH, PB AND REE ABUNDANCES AND PB-207-PB-206 AGES OF INDIVIDUAL MINERALS I N  

RETURNED LUNAR MATERIAL BY ION MICROPROBE MASS ANALYSIS 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 14P. 1 9 5  

ARRHENIUS,G* + LIANG,S.S. + MACDOUGALL,D. + WILKENING,Le + BHANDARI,N. + ( 1 9 7 1 )  
BYAT, S *G. + LAL, D. + RA JAGOPALAN, Ge + TAMHANE, A.S. + VENKATAVARADAN, V . S 6 

THE EXPOSURE HISTORY OF THE APOLLO 1 2  REGOLITH 
PROCEED l NGS OF THE SECOND LUNAR SC I ENCE CONFERENCE 
VOL. 3P. 2583-2598 

BASFORD,C. J. + CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + RALSTON,C. + WALKER,R.M. ( 1  9 7 3 )  
KRYPTON AND XENON I N  LUNAR F l NES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 191 5-1 9 5 6  

BECKER,R.H. + CLAYTON,R.N. ( 1 9 7 8 )  
NITROGEN ISOTOPE SYSTEMATICS OF TWO APOLLO 1 2  
SO I LS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2 ,  1619-1628 

BORG, J. + MAURETTE,M.+ DLIRRIEU,L. + JOIRET,C. ( 1 9 7 1  1 
ULTRAMICROSCOPIC FEATURES I N  MICRON-SIZED LUNAR DUST GRAINS AND COSMOPHYSICS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3P. 2027-2040 

BOTTIN0,M.L. + FULLAGAR,P.D. + SCHNETZLER,C.C. + PHILPOTTS, J .A .  ( 1  973 ) 
SR ISOTOPIC MEASUREMENTS I N  APOLLO 1 2  SAMPLES 
PQOCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2P. 1487-1 4 9 2  

BOWELL,E. + DOLLFUS,A. + GEAKE,J.E. ( 1 9 7 2 )  
POLARIMETRIC PROPERTIES OF THE LUNAR SURFACE AND I T S  INTERPRETATION. PART 5 :  

APOLLO 1 4  AND LUNA 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 3103-3127 
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BROWN,G.M. + EMELEUS,C.H. + HOLLAND,J.G. + PECKETT,A. +PHILL IPS,R.J .  ( 1 9 7 1 )  
P I C R I T E  BASALTS, FERROBASALTS, FELDSPATHIC NORITES, AND RHYOLITES I N  A STRONGLY 

FRACT 1 ONATED LUNARCRUST 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1P. 583-600 

CADOGAN,P.H. + EGLINTON,G. + FIRTH,J.N.M. + MAXWELL,J.R. + MAYS,JmB. + ( 1 9 7 2 )  
PILLINGER,C.T. 

SURVEY OF LUNAR CARBONCOMPOUNDS: I I .  THE CARBON CHEMISTRY OF APOLLO 11, 12, 
14, AND 1 5  SAMPLES 

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 2069-2091 

CADOGAN,P.H. + EGLINTON,G. + MAXWELL,J.R. + PILLINGER,C.T. ( 1 9 7 1 )  
CARBON CHEMISTRY OF LUNAR-SURFACE 
NATLRE 
VOL. 231 P. 2 9  

CHA0,E.C.T. +BOREMAN,J.A. +DESBOROUGH,G.A. ( 1 9 7 1 )  
THE PETROLOGY OF UNSHOCKED AND SHOCKED APOLLO 1 1 AND APOLLO 1 2  M ICROBRECCIAS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1P. 797-816 

CHA0,E-C.T. + BOREMAN, J.A. + MINKIN, J.A. + JAMES,O.B. ( 1  9 7 0 )  
LUNAR GLASSES OF IMPACT ORIGIN/  PHYSICAL AND CHEMICAL CHARACTERISTICS AND 

GEOLOGIC IMPLICATIONS 
JOURNAL OF GEOPHYSICALRESEARCH 
VOL. 7 5  P. 7 4 4 5  

CHARETTE,MmP. + ADAMS, J.B. ( 1  9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR S O l L  MATURITY: THE RARE GAS EVIDENCE A T  

APOLLO 1 6  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281-2290 

CLIFF,R.A. + LEE-HU,C. + WETHERILL,G.W. ( 1 9 7 1  1 
RB-SR AND U, TH-PB MEASUREMENTS ON APOLLO 1 2  MATERIALS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2P. 1493-1 5 0 2  

CLIFF,R.A. + LEE-HU,C. + WETHERILL,G.W. ( 1 9 7 2 )  
RUBIDIUM-STRONTIUM ISOTOPE CHARACTERISTICS OF LUNAR SOILS 
JOURNAL OF GEOPHYS ICALRESEARCH 
VOL. 77P. 2 0 0 7  

CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + HOYT,H.P., JR. + RAGAN,D. + WALKER,R.M. ( 1  9 7 2 )  
YUHAS,D. 

SOLAR FLARE AND GALACTIC COSMIC-RAY STUDIES OF APOLLO 1 4  AND 1 5  SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL I I I P. 291 7-2933 

DtAMICO,J. + DEFELICE,J. + FIREMAN,E.L. + JONES,C. + SPANNAGEL,G. ( 1 9 7 1 )  
TRIT IUM AND ARGON RADIOACTIVITIES AND THEIR DEPTH VARIATIONS I N  APOLLO 1 2  

SAMKES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2P. 1825-1 8 4 2  
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DELAN0,J.W. + LINDSLEY,D.H. + RUDOWSKI,R. ( 1 9 8 1 )  
GLASSES OF IMPACT ORIGIN FROM APOLLO 11, 12, 1 5  AND 16: EVIDENCE FOR 

FRACT l ONAL VAPOR l ZAT l ON AND MARE/H I GHLAND M l X l NG 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 339-370 

DENCE,M.R. +PLANT,A.G. ( 1 9 7 2 )  
ANALYSIS OF FRA MAURO SAMPLES AND THE ORIGIN OF THE IMBRlUM BASIN 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 379-401 

DOLLFUS,A. + GEAKE,J.E. + TITULAER,C. ( 1 9 7 1 )  
POLARIMETRIC PROPERTIES OF THE LUNAR SCRFACE AND I T S  INTERPRETATION. PART 3 - 

APOLLO 1 1  AND APOLLO 1 2  LUNAR SAMF'UES 

EHMANN,W.D. + GILLUM,D.E. + MORGAN,J.W. ( 1 9 7 2 )  
OXYGEN AND BULK ELEMENT COMPOSITION STUDIES OF APOLLO 1 4  AND OTHER LUNAR 

ROCKS AND SOILS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P .  1149-1161 

EHMANN,W.D. + MORGAN,J.W. ( 1 9 7 1 )  
MAJOR ELEMENT ABUNDANCES I N  APOLLO 1 2  ROCKS AND F INES BY 1 4  MEV NEUTRON 

ACTIVATION 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2P. 1237-1 2 4 6  

FREDRIKSSON,K. + NELEN,J. + NOONAN,A. + ANDERSEN,C.A. + HINTHORNE,J.R. ( 1 9 7 1 )  
GLASSES AND S l A L l C  COMPONENTS I N  MARE PROCELLARUM S O l L  
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1P. 727-736 

FRIEDMANSI. +OtNEIL,J .R.  +GLEASON,J.D. +,HARDCASTLE,K. ( 1 9 7 1 )  
THE CARBON AND HYDROGEN CONTENT AND ISOTOPlC COMPOSlTlON OF SOME /+POLLO 1 2  

MATER l ALS 

FRONDEL,C. + KLEIN,C.,JR. + ITO,J. ( 1 9 7 1 )  
MINERALOGICAL AND CHEMICAL DATA ON APOLLO 1 2  LUNAR FINES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1P. 719-726 

FUNKHOUSER, J .G. ( 1  971 
NOBLE-GAS ANALYSIS OF KREEP FRAGMENTS I N  LUNAR S O l L  12033  AND 1 2 0 7 0  
EARTH AND FLANETARY SCIENCE LETTERS 
VOL. 12P. 2 6 3  

GARG,A.N. +EHMANN,W.De ( 1 9 7 6 )  
CHEMICAL FRACTIONATIONIN THE LUNAR CRUST WITH EMPHASIS ON 

ZIRCONIUM AND HAFNIUM 
LUNAR SCIENCE V I I  - L.S.I. 
PART I P. 281-283 

GARG,A.N. + EHMANN,W.D. ( 1 9 7 6 )  
ZR-HF FRACTION I N  CHEMICALLY DEFINED LUNAR ROCK GROUPS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3397-341 0 
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GARLICK,G.F.J. + STEIGMANN,G.A. + LAMB,W.E. + GEAKE,J.E. ( 1 9 7 2 )  
AN EXPLANATION OF TRANSIENT LUNAR PHENOMENA FROM STUDIES OF STATIC AND 

FLUIDIZED LUNAR DUST LAYERS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE . 
VOL I I I P. 2681 -2689 

GARLICK,G.F.J. +STEIGMANN,G.A. +'LAMB,W.E. +GEAKE,J.E. (19731 
FLUIDIZATION OF LUNAR DUST LAYERS AND EFFECT ON OPTICAL POLARIZATION OF THE 

DIFFUSE REFLECTANCEOF LIGHT 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFmENCE 
VOL. 3 P. 3175-3181 

GEAKE, J.E. + WALKER,G. + MILLS,A.A. + GARLICK,G.F.J. (1971  1 
LUMINESCENCE OF APOLLOLUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3P. 2265-2276 

GEAKE,J.E. + WALKER,G. + MILLS,A.A. + GARLICK,G.F.J. ( 1972 )  
LUMINESCENCE OF LUNAR MATERIAL EXCITED BY ELECTRONS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 I I P. 2971-2981 

GOEL,P.S. + KOTHAR1,B.K. ( 1 9 7 2 )  
TOTAL NITROGEN CONTENTS OF SOME APOLLO 1 4  LUNAR SAMPLES BY NEUTRON ACTIVATION 

ANALYS l S 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l l P. 2041 -2051 

GOLDSTEIN, J. I. + YAKOWITZ,H. (1971 1 
METALLIC INCLUSIONS AND METAL PARTICLES I N  THE APOLLO 1 2  LUNAR SOlL 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1P. 177-192 

HEINZEN,C.R. + PEER,W.F. (1971 
LUNAR SURFACE RESOLUTION COVERAGE OF LUNAR ORBITER PHOTOGRAPHY 
CALIFORNIA INSTITUTE OF TECHNOLOGY, JET PROPkSION LABORATORY TECHNICAL 

REPORT NO. 760-63 
P. 1-5 

HENDERSON~W. + KRAY,W-C. + NEWMAN,W.A. + REED,W.E. + SIMONEIT,B.R. + CALVIN,M. (1971')  
STUDY OF CARBON COMPOUNDS I N  APOLLO 11  AND APOLLO 1 2  RETURNED LUNAR SAMwES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE . a 

VOL. 2P. 1901-1912 

HERZENBERG,C.L. +MOLER,R.B. +RILEY,D.L. ( 1971 )  
MOSSBAUER INSTRUMENTALANALYSIS O f  APOLLO 1 2  QUNAR ROCK AND SOlL SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3P. 2103-2124 

HOLLAND,PoT. + S IMONE IT,B.R. + WSZOLEK,P.C. + BURLINGAME,A.Le (.I 972 )  
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SOIL: 12037 

LOCATION COWENTS: Surface on northwest r f m  o f  Bench Crater.  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. ( gm): < 1 m 
2. ( gm): 1-2 mn 
3. ( 9): 2-4 mn 
4. ( gm): 4-10 mn 
5. ( gm): > 1 cm 
6. ( gml: Reserve 

1. Co l l ec ted  mass: 145.0 gm 
2. Color: Dark gray 
3. Bag no.: 8-D 
4. Container: T e f l o n  bag; vacuum con ta ine r  

(D-ALSRC). Processed f n  N2 
atmosphere. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 21.0, imnature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

W O R  ELEMENTS: (<37urn) TRACE ELEMENTS: 
(Frondel e t  al., 1971) (Wakita e t  al., 1971) 

s - pPRl ppln 
Si02 : 44.8 Sc : La: 51.3 
T i02 : 3.5 V : 160 Ce: 136 

A1203: 15.1 Co : Nd: 80 

Cr203: 0.36 Nl  : Sm: 23.5 

FeO : 14.9 Ba : Eu: 1.96 

MnO : 0.25 ' Sr: Tb: 4.6 

MgO : 10.2 Hf: Dy: 28.0 

CaO : 10.5 Ta : Ho: 7.9 

Na20 : 0.65 Th : Tm: 2.6 

K,O : 0.38 U : Yb: 17.8 

PETROGRAPHY: (63-125 um) 
(McKay e t  a1, 1971 

Components - S 

Agglut inates 27 
Pyroxene 45 
01 f v l  ne 8 
Feldspar 12 
Glass 9 

Lu: 2.43 
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DICKEY, J.S., JR. + BOWER, J.F. 

RELAT l VE PROPORT IONS AND PROBABLE SOURCES OF ROCK FRAGMENTS I N  THE AF'OLLO 12 
SO l L  SAMPLES 

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 679-700 

MCKAY,D-So + HEIKEN,G*H. + TAYLOR,R.M. + CLANTON,U.S. + MORRISON,D.A. + (1972) 
LADLE,G.H. 

APOLLO 14 SOILS: SIZEDISTRIBUTION AND PARTICLE TYPES 
PROCEED l NGS OF THE TH IRD LUNAR SC l ENCE CONFERENCE 
VOL. 1 P.  983-995 

MCKAY,D.S* + MORRISON,D.A. + CLANTON,U.S. + LADLE,GeHe + LINDSAY,J.F. (1971 1 
APOLLO 12 SOlL AND BRECCIA 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 755-774 

MEYER,C.E. +ANDERSON,D.H. +BRADLEY,J.G. (1974) 
ION MICROPROBE MASS ANALYSIS OF WAGIOCLASE FROM ~NON-MAREB LUNAR SAMPLES 
PROCEEDINGS OF THE F IFTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 685-706 

MEYER,C*E. + BRETT,R.+ HL8BARDpN.J. + MORRISON,D.A. + MCKAY,D.S. + (1971 1 
A ITKEN,F.K. + TAKEDA,H. + SCHONFELD,E. 

MINERALOGY, CHEMISTRY,AND ORIGIN OF THE KREEP COMPONENT I N  SOlL SAMPLES FROM 
THE OCEAN OF STORMS 

f%OCEEDlNGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 393-412 

MOORE,CeB. + LEWIS,C.F. + L!ARIMER,J.W. + DELLES,F.M. + GOOLEY,R.C. + (1971 1 
NICHIPORUK,W. + GIBSON,E.K.,JR. 

TOTAL CARBON AND NITROGEN ABUNDANCES I N  APOLLO 12 LUNAR SAMPLES 
PROCEED l NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1343-1 350 
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MORGAN,J.W- +LAUL,J.C. + KRAHENBUHL,U. + GANAPATHY,R. + ANDERS,E. ( 1 9 7 2 )  
MAJOR IMPACTS ON THE MOON: CHARACTERIZATION FROM TRACE ELEMENTS I N  

APOLLO 1 2  AND 1 4  SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1377-1 397  

MORRIS,R.V. ( 1  9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 315-335 

MORRIS,R.V. ( 1 9 7 7 )  
OR l GI N AND EVOLUT ION ON THE GRAIN-S IZE DEPENDENCE OF THE CONCENTRAT ION OF F INE- 

GRAINED METAL I N  LUNAR SOIL: THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 371 9-3747 

MORRIS,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP l LAT l ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND FtANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1  980 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

IN  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLIANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 71 2 

MUELLER, G. ( 1971  
MORPHOLOGY AND PETROSTATISTICS OF REGULAR PARTICLES I N  APOkLO 11 AND APOLLO 1 2  

F INES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2041 -2048 

PAPIKE,J.J. + BENCE,A.E. + BROWN,G.E. + PREWITT,C.T. + WU,C.He (1971  1 
APOLLO-12 CL l NOPYROXENES - EXSOLUT I ON AND EP l TAXY 
EARTH AND PLANETARY SC l ENCE LETTERS 
VOL. 1 0  P. 307  

SCHNETZLER,C.C. +PHILPOTTS,J.A. ( 1 9 7 1 )  
ALKALI, ALKALINE EARTHAND RARE-EARTH ELEMENT CONCENTRATIONS IN SOME APOLLO 1 2  

SOILS, ROCKS, AND SEPARATED PHASES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1101-1122 

SCHOPF,J.W. ( 1 9 7 1 )  
A SEARCH FOR BlOGENlC STRUCTURES I N  THE APOLLO 1 2  LUNAR SAMPLES 
PROCEED l NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1929-1 930  

STRASHEIM,A. + JACKSON,P.F.S. + COETZEE,J.H.J. + STRELOW,F.W.E. + WYBENGA,F.T. ( 1 9 7 2 )  
GRICIUS,A.J. + KOKOT,M.L. + SCOTT,R.H. 

ANALYSIS OF LUNAR SAMPLES 14163, 14259, AND 14321 WITH ISOTOPIC DATA FOR X 1 / 6 L I  
PROCEED l NGS OF THE TH l RD LUNAR SC l ENCE CONFERENCE 
VOLe I I  P. 1337-1343 

SOIL 12037  
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TAKEDA,H. + MIYAMOT0,M. + ISHI1,T. + L!OFGREN,G.E. ( 1975 )  
RELATIVE COOLING RATESOF MARE BASALTS AT THE APOLLO 1 2  AND 15 SITES AS 

ESTIMATED FROM PYROXENE EXSOLUTION DATA ' 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 987-986 

WAKITA,H. + REYPP. + SCHMITT,R.A. (1971)  
ABUNDANCES OF THE 14  RARE-EARTH ELEMENTS AND 12 OTHER TRACE ELEMENTS I N  APOLLO 

1 2  SAMPLES - F IVE  IGNEOUS AND ONE BRECCIA ROCKS AND FOLR SOILS 
PROCEEDINGS OF THE SECOND LWAR SCIENCE CONFERENCE 
VOL. 2 P. 1319-1330 

WAKITA,H. + SCHMITT,R.A. ( 1971 )  
BULK ELEMENTAL COMPOSITION OF APOLLO 1 2  SAMPLES - F IVE  IGNEOUS AND ONE BRECCIA 

ROCKS AND FOW SOILS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1231-1 236 

WANKE pH. + BADDENHAUSEN, He + BALACESCU, Ae + TESCHKE, Fe + SPETTEL, B. + (1  972 1 
ORE IBUS, G. + PALME,H. + QUI JANO-R IC0,M. + KRUSE,H. + WLOTZKA,F. + BEGEMANN, Fa 

MULTIELEMENT ANALYSES OF LUNAR SAMPLES AND SOME IMPLICATIONS OF THE RESULTS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1251 -1 269 

WANKE,H* + WLOTZKA,F.+ BADDENHAUSEN,H. + BALACESCU, A. + SPETTEL,Be + (1  971 
TESCHKESF. + JAGOUTZ,E. + KRUSE,H. + QUIJANO-RICO,M. + RIEDER,R. 

APOLLO 1 2  SAMRES - CHEMICAL COMPOSITION AND ITS RELATION TO SAMPLE LOCATIONS 
AND EXPOSURE AGES,THE TWO-COMPONENT ORIGIN OF THE VARIOUS SOlL SAMPLES AND 

STUDIES ON LUNAR METALLIC PARTICLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1187-1208 
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SOIL: 12041 

LOCATION COWENTS: Between Bench and Halo Craters. Surface sample (c loser  t o  east r i m  o f  
Bench Crater, about 50 m from the rim). 

GENERIC SUBSAMPLES: MISCELLANEOUS: - 

1. ( gm): c 1 m 1. Col lected mass: 19.3 gm 
2. ( gm): 1-2 m 2. Color: 
3. ( gm): 2-4 m 3. Bag no.: 11-0 
4. ( g): 4-10 am 4. Container: Teflon bag; vacuum container 
5. ( gm): > 1 an (0-kSRC). Processed i n  N2 
6. ( gn): Reserve atmosphere. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 63.0, mature 

2. Agglutinates: 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: ( c37um) 
(Frondel e t  a1 . , 1971 1 

% - 
Si02 : 46.8 Sc : 
Ti02 : 2.7 V : 

A1203: 15.4 Co : 
Cr203: 0.23 N i  : 
FeO : 14.2 Ba : 
MnO : 0.2 Sr: 

MgO : 9.1 Hf: 

CaO : 10.9 Ta : 

TRACE ELEMENTS: 

PPll ppm 
La : 
Ce : 

Nd: 

Sm : 
Eu : 
Tb: 

Dy: 

Ho : 
Tm: 

Yb: 

Lu : 

PETROGRAPHY: (63-125 urn) 
(McKay e t  a l ,  1971) 

Components - 3 .  

Agglutinates 58 
Pyroxene 13 
O l iv ine  2 
Feldspar 1 
Glass 23 
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B l B L  l OGRAPHY FOR 12041 

ARRHENIUSPG. + LIANG,S.S. + MACM)UGALL,De + WLLKENING,L. + BHANDARI,N. + ( 1 9 7 1 )  
BHAT, S-G* + LAL, De + RA JAGOPALAN, G. + TAMHANE, A. S. + VENKATAVARADAN, V .  S 

THE EXPOSURE HISTORY OF THE APOLLO 1 2  REGOLITH 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2583-2598 

BHATTACHARYA,S.K. +GOSWAMI,J.N. +l!AL,D. +PATEL,P.P. +RAO,M.N. ( 1 9 7 5 )  
LUNAR REGOLITH AND GAS-RICH METEORITES: CHARACTERIZATION BASED ON PARTICLE 

TRACKS AND GRAIN-SIZE DISTRIBUTIONS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE . 
VOL. 3 P. 3509-3526 

BUTLER, J.C. + KING,E.A., JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR FINES 
PROCEEDINGS.OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 829-842 

BUTLER, P . ( 1 9 7 2 )  
COMPOSITIONAL CHARACTERISTICS OF OL lV lNES FROM APOLLO-12 SAMPLES 
GEOCHlMlCA ET COSMOCHIMICA ACTA 
V O L . 3 6  P . 7 7 3  

CHARETTE,M.P. +ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS'OF LUNAR SOIL MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P 2281 -2290 

FRONDEL,C. + KLEIN,C.,JR. + IT0,J. ( 1 9 7 1 )  
MINERALOGICAL AND CHEMICAL DATA ON APOLLO 1 2  QUNAR FINES 
PROCEED l NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 719-726 

HAZEb4,R.M. + BELL,P.M. + MA0,H.K. ( 1 9 7 8 )  
EFFECTS OF COMPOSITIONAL VARIATION ON 
ABSORPTION SPECTRA OF LUNAR PYROXENES 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 3, 291 9-2934 

KING,E.A., JR. + BUTLER, J.C. + CARMAN,M.F. (1971  
THE LUNAR REGOLITH AS SAMPLED BY APOLLO 1 1  AND APOLLO 1 2  - GRAIN S I Z E  ANALYSES, 

MODAL ANALYSES, AND ORIGINS OF PARTICLES 
PROCEED l NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 737-746 

MCKAY,D.S. + HEIKEN,G.H. + TAYLOR,R.M. + CLANTON,UeS. + MORRIS0NpD.A. + ( 1 9 7 2 )  
LADLE, G.H. 

APOLLO 1 4  SOILS: SIZEDISTRIBUTION AND PARTICLE TYPES 
PROCEED l NGS OF THE TH l RD L WAR SC l ENCE CONFERENCE 
VOL. 1 P. 983-995 
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SOIL: 12042 

LOCATION COFMENTS: I n  "wr ink led tex ture*  area, approximately 20 m nor th  o f  Halo Crater.  
Surface sample . 

GENERIC SUBSAMPLES: MISCELLANEOUS: . 

1. ( gm): < 1 m 1. Col lec ted mass: 255.0 gm 
2. ( gm): 1-2 rm 2. Color: Dark gray (N3) 
3. ( gm): 2-4 mn 3. Bag no.: 12-D 
4. ( gm): 4-10 4. Container: Tef lon bag; vacuum contalner 
5. ( 9 - 1 :  > 1 cm (0-ALSRC). Processed i n  N2 
6. ( gm): Reserve atmosphere. 

SELECTED CHEMICAL ANU PHYSICAL PROPERTIES Of SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 61.0, mature 

2. Agglut inates:  

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
( C u t t i t t a  et  a1 . . 1971) (Haskin e t  a1 .. 1971 

FeO : 

MnO : 

MgO : 
CaO : 

Sc : 

v : 
Co : 
NI : 

Ba : 
Sr: 

Hf : 
Ta : 

Th : 
U : 

ppa 
La : 

Ce: 

Nd: 

Sm: 

Eu : 

Tb: 

Dy: 
Ho : 

Tm : 

Yb: 

Lu : 

ppm 
36.8 

111 

79 

19.7 

2.03 

3.87 

25.8 
4.46 

PETROGRAPHY: (44-74 urn) 
(Frondel e t  a1 ., 1971) 

Components 

Fine-gralned ln tergrowth 

? 1 ass and mineral s 
aggl u t l  nates? 

Pyroxene and 01 I v ine  
Feldspar 
Opaques 
Angular Glass 
Rounded Glass 
S i l i c a  

No. o f  Grafns 
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B l B L  1 OGRAPHY FOR 1 2 0 4 2  

ABELL,P. I. + CADOGAN,P.H. + EGLINTON,G. + MAXWELL, J.R. + PILLINGER,C.T. ( 1 9 7 1  
SURVEY OF LUNAR CARBONCOMPOUNDS. 1 .  THE PRESENCE OF INDIGENOUS GASES AND 

HYDROLYSABLE CARBON COMPOUNDS I N  APOLLO 11  AND APOLLO 1 2  SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1843-1 8 6 4  

ADAMS, J.B. + MCCORD,T.B. ( 1  971  ) 
OPTICAL PROPERTIES OF MINERAL SEPARATES, GLASS, AND ANORTHOSITIC FRAGMENTS FROM 

APOLLO MARE SAMWES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2183 -2196  

ARRHENIUS,G. + LIANG,S.S. + MACDOUGALL,D, + WILKENING,L. + BHANDARI,N. + ( 1 9 7 1 )  
BHAT,S.G. + LAL,D. + RAJAGOPALAN,G. + TAMHANE,A.S. + VENKATAVARADAN,V.S. 

THE EXPOSURE HISTORY OF THE APOLLO 1 2  REGOLITH 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2583 -2598  

BASFORD,C* J. + CROZAZ,G. + DROZDPR. + HOHENBERG,C.M. + RALSTON,C. + WALKER,R.M. ( 1 9 7 3  
KRYPTON AND XENON I N  LUNAR'FINES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 191 5-1956 

BHANDAR I ,  N. + GOSWAM I, J .N. + GUPTA, S .K. + LAL,  D. + TAMHANE, A.  S. + ( 1  9 7 2 )  
VENKATAVARADAN,V.S. 

COLLISION CONTROLLED RADIATION HISTORY OF THE LUNAR REGOLITH 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I I P. 2811-2831 

BURNETT,D.S.. + HUNEKE, J .C. + PODOSEK,F.A. + PR ICE,R., I I I + WASSERBURG,G. J. ( 1  971 ) 
THE IRRADIATION HISTORY OF LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1671 -1680  

BURNETT,D.S. + WOOLUM,D.S. ( 1 9 7 4 )  
LUNAR NEUTRON CAPTURE AS A TRACER FOR REGOLITH DYNAMICS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2061 -2074  

ZADOGAFJ,P.H. + EGLINTON,G. + MAXWELL, J.R. + PILLINGER,C.T. ( 1 9 7 1  
CARBON CHEM 1 STRY OF LUNAR-SURFACE 
NP,TURE 
VOL. 231  P. 2 9  

CARTER,J.L. ( 1 9 7 1 )  
CHEMISTRY AND SURFACE MORPHOLOGY OF FRAGMENTS FROM APOLLO 1 2  S O I L  
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  873 -892  

CHA0,E.C.T. + BOREMAN,J.A. + MINKIN,J.A. + JAMES,O.B. ( 1 9 7 0 )  
LUNAR GLASSES OF IMPACT OR I GI  N/  PHYS ICAL AND CHEM ICAL CHARACTER l ST l CS AND 

GEOLOGIC IMPLICATIONS 
JOURNAL OF GEOPHYS ICALRESEARCH 
VOL. 75 P. 7 4 4 5  
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CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + HOYT,H.P., JR. + RAGAN,D. + WALKER,R.M. ( 1 9 7 2 )  
YUHAS,D. 

SOLAR FLARE AND GALACTIC COSMIC-RAY STUDIES OF APOLLO 14 AND 1 5  SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I I P. 291 7-2933 

CROZAZ,G. + TAYLOR,G* J .  + WALKER,R.M. + SEITZ,M. ( 1 9 7 4 )  
EARLY ACTIVE SUNi:  RADIATION HISTORY OF D I S T I N C T  COMPONENTS I N  F I N E S  . 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2591 - 2 5 9 6  

CROZAZ,G. + WALKER,R.M. + WOOLUM,D.S. ( 1 9 7 1 )  
NUCLEAR TRACK STUDIES OF DYNAMIC SURFACE PROCESSES ON THE MOON AND THE CONSTANCY 

OF SOLAR A C T I V I T Y  
PROCEEDINGS OF TtiE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2543 -2558  

CUTTITTA,F. +ROSE,H.J.,JR. +ANNELL,C.S. +CARRON,M.K. +CHRISTIAN,R.P. + ( 1 9 7 1 )  - .  

DWORNIK,E.J. + GREENLAND,L.P- + HEL2,A.W. + LIGON,D.T.,JR. 
ELEMENTAL COMPOSITION OF SOME APOLLO 1 2  LUNAR ROCKS AND SOILS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 121 7-1 2 3 0  

D tAMICO,J *  + D E F E L I C E , J .  +FIREMAN,E.L.  + JONES,C. +SPANNAGEL,G. ( 1 9 7 1 )  
TR IT IUM AND ARGON RADIOACTIV IT IES  AND THEIR DEPTH VARIATIONS I N  APOLLO 1 2  

SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1825-1 8 4 2  

DELAN0,J.W. + LINDSLEY,D.H. + RUDOWSK1,R. ( 1 9 8 1 )  
GLASSES OF IMPACT ORIGIN  FROM APOLLO 11 AND APOLLO 12: 

EV 1 DENCE FOR VOLAT ILE-LOSS AND MARE/H I GHLAND M l X I  NG 
LUNAR AND PLANETARY SCIENCE X I  I, P. 223 -225  

DELAN0,J.W. + LINDSLEY,D.H. + RUDOWSKI,R. ( 1 9 8 1 )  
GLASSES OF IMPACT ORIGIN  FROM APOLLO 11, 12,  1 5  AND 16:  EVIDENCE FOR 

.Fi?ACTIONAL VAPORIZATION AND MARE/HIGHLAND M I X I N G  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 339 -370  

ENGEL9A.E. J. + ENGEL,C.G. + SUTTON,A.L. + MYERS,A.T ( 1 9 7 1  
COMPOSITION OF F I V E  APOLLO 1 1  AND APOLLO 1 2  ROCKS AND ONE APOLLO 11 S O I L  AND 

SOME PETROGENIC CONSIDERATIONS 
PROCEED1 NGS OF THE SECOND LUNAR SC I ENCE CONFERENCE 
VOL. 1 P. 439 -448  

EPSTE IN, S. + TAYLOR, H.P., JR. ( 1 9 7 1  ) 
018/01.6,  S130/S128, D/H, AND C13 /C12  RATIOS I N  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1421 -1442  

FABEL9G.W. + WHITE,W.Be + WHITE,E.W. + ROY,Re ( 1 9 7 2 )  . 
STRUCTURE OF LUNAR GLASSES BY RAMAN AND SOFT X-RAY SPECTROSCOPY 
PROCEED l NGS OF THE TH I RD LUNAR SC 1 ENCE CONFERENCE 
VOL. 1 P. 939 -953  

FARR,T.G. + BATES,B.A. + RALPH,R.L. + ADAMS,J.Be ( 1 9 8 0 )  ' 

EFFECTS OF OVERLAPPING'OPTICAL ABSORPTION BANDS OF 
PYROXENE AND GLASSON THE REFLECTANCE SPECTRA OF LUNAR SOILS 

I N  PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 719 -729  

. 1:<7 qntl 17na7 
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MCKAY,D.S* + MORRISON,D.A. + CLANTON,U.S. + L'ADLE,G.H. + L'INDSAY,J*F. (1971 1 
APOLLO 12 S O l L  AND BRECCIA 
PROCEED l NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 755-774 

MEYERpC-E. + BRETT,R.+ HUBBARD,N. J. + MORRISON,D.A. + MCKAY,D.S. + ( 1  971 ) 
A ITKEN,F .K. + TAKEDA,H. + SCHONFELD,E. 

MINERALOGY, CHEMISTRY,AND ORIGIN OF THE W E E P  COMPONENT I N  S O l L  SAMPLES FROM 
THE OCEAN OF STORMS 

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 393-412 

MORRIS,R.V. (1976) 
SIRFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 Pa 31 5-335 

MORRIS,R.V. (1978) 
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

SCHNETZLER,C.C. +PHILPOTTS,J.A. (1971) 
ALKALI,  ALKALINE EARTHAND RARE-EARTH ELEMENT CONCENTRATIONS I N  SOME APOLLO 12 

SOILS, ROCKS, AND SEPARATED PHASES 
PROCEED l NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1101-1122 

SUTTON,R.L. + HAIT,M*H. + WOLFE,E.W. + BATSON,R.M. + BAILEY,N.G. + FREEMAN,V.L (1971 ) 
+ LARSON,K*B- + MUEHLBERGER,W.R. + REED,V.S. + SCHABER,G.G. + SWANN,G.A. + 
TYNER,R.L. + ULR ICH,G.E. + WILSHIRE,H.G. 

PREL 1 M l NARY DOCUMENTAT 1 ON OF THE APOLLO 1 5 SAMPLES 
U-S .  GEOLOGICAL SURVEYINTERAGENCY REPORT: ASTROGEOLOGY 34 
PP. 1-150 

TSAY,F.De + CHAN,S.I.+ NANATT,S.L. (1971) 
MAGNETIC RESONANCE STUDIES OF APOLLO 1 1  AND APOLLO 12 SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2515-2528 
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FRIEDMAN,!. +OINEIL ,J .R.  +GLEASON,J.D. +HARDCASTLE,K. ( 1 9 7 1 )  
THE CARBON AND HYDROGEN CONTENT AND I SOTOPIC COMPOSITION OF SOME APOLLO' 1 2  

MATER l ALS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1407-1 41 6 
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SOIL: 12044 

LOCATION COWENTS: South r i m  o f  Surveyor Crater. Surface sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. ( 9 ) :  < 1 m 1. Col lec ted mass: 92.0 gn 
2. ( gm): 1-2 mn 2. Color: 
3. ( 9 ) :  2-4 m 3. Bag no. : 14-D 
4. ( gm): 4-10 mn 4. Container: Te f lon  bag; vacuum conta iner  
5. ( 9 ) :  > 1 cm (D-ALSRC). Processed i n  N2 
6. ( gm): Reserve atmosphere. 

. . SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

1. I,/FeO: 57.0, submature 

2. Agglutinates: 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: ( <37um) TRACE ELEMENTS: 
(Frondel e t  al.. 1971) (Goles e t  al.. 1971) 

% - ppm ppm 
S i 0 2 :  46.7 Sc: 37.9 La: 33.1 
Ti02 : 3.6 V : Ce: 94 

Al2O3:  14.6 Co: 45.5 Nd: 63 

Cr203: 0.28 Ni : Sm: 16.2 
FeO : 14.2 Ba: 380 Eu: 1.69 

MnO : 0.21 Sr: Tb: 3.79 

Mg3 : 9.5 Hf :  12.9 Dy: 

CaO : 10.6 Ta: 1.90 Ho: 4.2 

PETROGRAPHY: (63-125 urn) 
(McKay e t  a1 . 1971) 

Components I - 
Aggl u t i  nates 44 
Pyroxene 23 
01 i v i n e  3 
Feldspar 13 
Glass 17 

Ka20 : 0.43 Th: 7.4 Tm: 
K20 : 0.24 U : Yb: 12.9 

'2'5 : C r :  2590 Lu: 1.81 

s : 
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VOL. 1 P. 7 5 5 - 7 7 4  

MOO8E,C-B. + LEWIS,C.F. + LARIMER,J.W. + DELLES,F.M. + GOOLEY,R.C. + ( 1 9 7 1  
N ICHIPORUK,~ .  + GIBSON,E.K., JR. 

TOTAL CARBON AND NITROGEN ABUNDANCES I N  APOLLO 1 2  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1343 -1  3 5 0  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  3 1 5 - 3 3 5  

MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL :  THE MATURATION OF LUNAR S O l L S  TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. ( 1 9 8 0 )  
ORIG INS  AND S I Z E  D I S T R I B U T I O N  OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1 6 9 7 - 1 7 1 2  
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MORRIS,R.V. + WARNER,J.L. + MCKAY,D.S. + BROWN,R.W. ( 1 9 7 7 )  
NEARLY PURE APOLLO 1 2  KREEP: S O l L  SAMPLE 1 2 0 2 3  
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2449 -2458  

NEWTON,R.C. + ANDERSON,A.T., JR. + SMITH, J.V. ( 1 9 7 1  1 
ACCUMULATION OF O L I V I N E  I N  ROCK 1 2 0 4 0  AND OTHER BASALTIC FRAGMENTS I N  THE L I G H T  

OF ANALYSIS AND SYNTHESES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 575-582 

PEPIN,R.O. + BRADLEY, J.G. + DRAGON, J.C. + NYQUIST,L.E. ( 1 9 7 2 )  
K-AR DATING OF LUNAR F INES APOLLO 1 2  APOLLO 1 4  AND LUNA 1 6  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1 5 6 9 - 1 5 8 9  

P I K E j R .  J. ( 1 9 7 1  1 
PRELIMINARY QUANTITATIVE TERRAIN-ANALYSIS RESULTS FROM APOLLO PHOTOGRAPHS 
NASA-SP-232 ( 1 971  1 
P.  5 -12 

ROEDDER,E. + WEIBLEN,P.W. ( 1 9 7 1  ) 
PETROLOGY OF S I L I C A T E  MELT INCLUSIONS, APOLLO 11 AND APOLLO 1 2  AND TERRESTRIAL 

EQUIVALENTS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  507 -528  

SCHNETZLER,C.C. + PHILPOTTS,J.A. ( 1 9 7 1 )  
ALKAL I ,  ALKALINE EARTHAND RARE-EARTH ELEMENT CONCENTRATIONS I N  SOME APOLLO 1 2  

SOILS, ROCKS, AND SEPARATED PHASES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1101 -1122  

WAKITA,H. + REY,P. + SCHMITT,R.A. ( 1 9 7 1  1 
ABUNDANCES OF THE 1 4  RARE-EARTH ELEMENTS AND 1 2  OTHER TRACE ELEMENTS I N  APOLLO 

i 2  SAMPLES - F I V E  IGNE9US AND ONE BRECCIA ROCKS AND FOUR SOILS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  131 9-1 3 3 0  

WANKE , H. + BADDENHAUSEN, H. + BALACESCU, A. + TESCHKE , F . + SPETTEL, B. + ( 1 9 7 2  
DREIBUS,G. + PALME,H. + QUI JANO-RIC0,M. + KR,USE,H. + WLOTZKA,F. + BEGEMANN,F. 

MULTlELEMENT ANALYSES OF LUNAR SAMPLES AND SOME IMPLICATIONS OF THE RESULTS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
V3L. I I  P. 1251 -1269  

YANIV,A. + HEYMANN,D. ( 1 9 7 2 )  
ATMOSPHERIC AR40 I N  LUNAR F INES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1967 -1981  
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SOIL: 12057 

LOCATION COMMENTS: Over l a rge  area - mlsc. chips and s o i l  from too ls ,  bags, and rocks 
s tored w i th  vacuum container. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. ( gm): c 1 mn 1. Col lec ted mass: 650.0 gm 
2. ( gm): 1-2 mn 2. Color: 
3. ( gm): 2-4 mn 3. Bag no.: D-ALSRC, bottom 
4. ( gm): 4-10 mn 4. Container: Vacuum conta iner  (D-ALSRC) . 
5. ( gm): > 1 cm 
6. ( gm): Reserve 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURIN PARAMETERS: 

1. IS/FeO: 40.0, submature 

2. Aggl u t lnates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

PETROGRAPHY: (44-74 um) 
(Frondel e t  a1 . , 1971 ) 

Components - % 

Fine-gralned tntergrowth o f  

? 1 ass and mlneral s 
aggl u t l  nates? 41 .O 

Pyroxene and 01 i v i n e  .33.2 
Fel  d s ~ a r  15.4 
opaques 
Angular Glass 
Rounded G I  ass 
S i l  l c a  

No. o f  Grains 

MAJOR ELEMENTS: ( < l m )  TRACE ELEMENTS: 
(Compston e t  a1 .. 1971 ) (Compston e t  a1 .. 1971 

5, - 
sio2 : 45.74 

T1O2: 2.91 

A1203: 12.13 

Ct203: 0-35 

FeO : 17.43 

MnO : 0.23 

MgO : 9.90 

CaO : 10.44 

Na20 : 0.45 

~~0 : 0.25 

P205 : 0.26 

S : 0.07 

ppln 
sc : 
v : 97 

Co: 40 

Ni: 158 

Ba: 370 

S r :  142.8 

Hf:  

Ta : 
Th: 5.8 

U : 1.2 

ppn 
La: 33 

Ce: 90 

Nd: 

Sm: 

Eu : 

Tb: 

Dy: 

Ho : 
Tm : 
Yb : 

Lu : 
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B l B L  l OGRAPHY FOR 1 2 0 5 7  

ARRHENIUS,G. + LIANG,S.S. + MACDOUGALL,D. + WIL~ENING,L. + BHANDARI,N. + ( 1 9 7 1 )  
BHAT,S.G. + LAL,D. + RAJAGOPALAN,G. + TAMHANE,A.S. + VENKATAVARADAN,V.S. 

THE EXPOSURE HISTORY OF THE APOLLO 12 REGOLITH 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2583 -2598  

BUNCH,T.E. + PRINZ,M.+ KEIL,K. ( 1 9 7 2 )  1 

ELECTRON MICROPROBE ANALYSES OF L l T H l C  FRAGMENTS AND GLASSES FROM APOLLO 1 2  
LUNAR SAMPLES 

UNIVERSITY OF NEW MEXICO DEPARTMENT OF GEOLOGY AND INSTITUTE OF METEORITICS 
VOL. SP NO. 4, 1 9 7 2  

BUSCHE,F.De + CONRAD,G.H. + KEIL,K. + PRINZpM. + BUNCH,T.E. + ERLICHMAN,J. + ( 1 9 7 1 )  
QUAIDE,W.L. 

ELECTRON MICROPROBE ANALYSES OF MINERALS FROM APOLLO 1 2  LUNAR SAMPLES 
UNIVERSITY OF NEW MEXICO, INSTITUTE OF METEORITICS 
VOL. 3 P.  1-61 

BUTLER,J.C. + KlNG,E.A.,JR. (1,974) 
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F I N E S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 829 -842  

CARTER,N.L. + FERNANDEZ9L.A. + AVEtLALLEMANT,H.G. + LEUNG,I.S. ( 1 9 7 1 )  
PYROXENES AND O L l V l N E S l N  CRYSTALLINE ROCKS FROM THE OCEAN OF STORMS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 775-796 

CLAYTON,R.N. + HURD, J.M. + MAYEDA,T.K. ( 1 9 7 2  
OXYGEN ISOTOPIC COMPOSITIONS AND PXYGEN CONCENTRATIONS OF APOLLO 1 4  AND 

APOLLO 1 5 ROCKS ANDSO l L S  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1455 -1465  . 
CLAYTON,R.N. + ONUMA,N. + MAYEDA,T.K. ( 1 9 7 1 )  
OXYGEN ISOTOPE FRACTIONATION I N  APOLLO 1 2  ROCKS AND SOILS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1417-1420 

COMPSTON,W. + BERRY,H. + VERNON,M.J. + CHAPPELL,B.W. + KAYE,M. ( 1 9 7 1 )  
RUBIDIUM-STRONTIUM CHRONOLOGY AND CHEMISTRY OF LUNAR MATERIAL FROM THE OCEAN 

OF STORMS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1471 -1486  

DELANO,J.W. +LINDSLEY,D.H. +RUDOWSKI,R. ( 1 9 8 1 )  
GLASSES OF IMPACT ORIGIN  FROM APOLLO 11  AND APOLLO 12: 

EV l DENCE FOR VOLAT I LE-LOSS AND MARE/H I'GHLAND M l X I  NG 
LUNAR AND PLANETARY SCIENCE X11, P. 223 -225  

DELAN0,J.W. + LINDSLEY,D.H. + RUDOWSKI,R. ( 1 9 8 1 )  
GLASSES OF IMPACT ORIGIN  FROM APOLLO 11, 12, 1 5  AND 16:  EVIDENCE FOR 

FRACTIONAL VAPORIZATION AND MARE/HIGHLAND M I X I N G  
I N  PROCEED l NGS OF. THE 1 2 t h  LUNAR AND PLANETARY SC l ENCE CONFERENCE 
12A, 339-370 

145 
Handbook of Lunar Soils



DENCE,M.R. + DOUGLAS,J.A.V. + PLANT,A.G. + TRAILL,R,J. ( 1 9 7 1 )  
MINERALOGY AND PETROLOGY OF SOME APOLLO 1 2  SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 285 -300  

EHMANN,W.D. + GILLUM,D.E. + MORGAN,J.W. ( 1 9 7 2 )  
OXYGEN AND BULK ELEMENT COMPOSITION STUDIES OF APOLLO 1 4  AND OTHER LUNAR 

ROCKS AND SOILS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1149-1161 

EHMANN,W.D. + MORGAN,J.W. ( 1 9 7 1 )  
MAJOR ELEMENT ABUNDANCES I N  APOLLO 1 2  ROCKS AND F INES BY 1 4  MEV NEUTRON 

ACT l VAT ION 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1237 -1246  

ENGELHARDT,W.V. + ARNDT,J. + MULLER,W.F. + STOFFLER,D, ( 1 9 7 1 )  
SHOCK METAMORPHISM ANDORIGIN OF REGOLITH AND BRECCIAS AT THE APOLLO 11 AND 

APOLLO 1 2  LANDING S ITES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  833-854 

ESTEP,P.A. + KOVACH,J.J. +KARR,C.,JR. ( 1 9 7 1 )  
INFRARED VIBRATIONAL SPECTROSCOPIC STUDIES OF MINERALS FROM APOLL? 11 AND 

APOLLO 1 2  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 21 37-21 5 2  

FLAVILL,R.P. + ALLISON,R.J. ( 1 9 7 8 )  
MCDONNELL,J.A.M. 

PR I MARYSECONDARY AND TERT I ARY M I CROCRATER 
POPULATIONS ON LUNAR ROCKS: EFFECTS OF 
HYPERVELOCITY IMPACT MICROEJECTA ON PRIMARY 
POPULATIONS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2539 -2556  

FREDRIKSSON,K. + NELEN,J, + NOONAN,A. + ANDCRSEN,C.A. + HINTHORNE,J.R. ( 1 9 7 1 )  
GLASSES AND S l A L l C  COMPONENTS I N  MARE PROCELLARUM S O l L  
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 727 -736  

FRONDEL,C. + KLEIN,C.,JR. + IT0,J.  ( 1 9 7 1 )  
M!NERALOGICAL AND CHEMICAL DATA ON APOLLO 12 LUNAR F INES 
P2OCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
V3L. 1 P.  719 -726  

FULCHIGNON1,M. + FUNICIELL0,R. + TADDEUCC1,A. + TRIGILA,R. ( 1 9 7 1 )  
GLASSY SPHERO l DS ON LUNAR F l NES FROM SAMPLES 12070,37. 12001  ,73. 12057 ,60  
AP3LLO-12 CONFERENCE 

FULCHISNON1,M. + FUNICIELL0,R. + TADDEUCCI,A. + TRIGILA,R. ( 1 9 7 1 )  
GLASSY SPHEROIDS I N  LUNAR F INES FROM APOLLO 1 2  SAMF'LES 12070 ,37  - 12001,73 - AND 

12057 ,60  
PROCEEDINGS OF THE SECOND LUNAR SCIENCE COVFERENCE 
VOL. 1 P. 937 -948  

GAY,P* + BOWN,M.G. + MUIR, I eD. + BANCROFT,GeM. + WILLIAMS,P.G.L. ( 1 9 7 1  ) 
MIbJERALOGICAL AND PETROGRAPHIC INVESTIGATION OF SOME APOJ-LO 1 2  SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  377 -392  146 SOIL  1 2 0 5 7  
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GLASS,B.P. ( 1 9 7 1  
INVESTIGATION OF GLASSRECOVERED FROM APOLLO 1 2  SAMPLE NO. 1 2 0 5 7  
APOLLO-12 CONFERENCE 

GLASS,B.P. ( 1 9 7 1 )  
INVESTIGATION OF GLASSRECOVERED FROM APOLLO-12 SAMPLE 1 2 0 5 7  
JOURNAL OF GEOPHYSICALRESEARCH 
VOL. 7 6  P. 5 6 4 9  

GOLDSTEIN,J.I. + YAKOWITZ,H. ( 1 9 7 1 )  
METALLIC INCLUSIONS AND METAL PARTICLES I N  THE APOLLO 1 2  LUNAR S O l L  
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 177-1 92 

GORZ,H. + WHITE,E.W. + ROY,R. + JOHNSON,G.G.,JR. ( 1 9 7 1 )  
PARTICLE S l Z E  AND SHAPE DISTRIBUTIONS OF LUNAR F INES BY CESEMI 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2021-2026  

GREENE,C.H. + PYE,L.D. + STEVENS,FI. J. + RASE,D.E. + KAY,H.F. ( 1  971 ) 
COMPOSITIONS, HOMOGENEITY, DENSITIES AND THERMAL HISTORY OF LUNAR GLASS 

PART l CLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2049-2056 

HEINZEN,C.R. + PEER,W.F. ( 1 9 7 1 )  
LUNAR SURFACE RESOLUT l ON COVERAGE OF LUNAR ORB l TER PHOTOGRAPHY 
CALIFORNIA INSTITUTE OF TECHNOLaGY, JET PROPULSION LABORATORY TECHNICAL 

REPORT NO. 760-63 
P. 1-5 . .  . 

HEYWOOD, H. ( 1 9 7 1  
PARTICLE S l Z E  DISTRIBUTION AND PARTICLE SHAPE COEFFICIENTS FOR LUNAR DUST 

SAMPLE 1 2057,72 
APOLLO-12 CONFERENCE 

HEYWOOD,H. ( 1 9 7 1  1 
PARTICLE S l Z E  AND SHAPE DISTRIBUTION FOR LUNAR FINES SAMPLE 12057,72 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 1989-2002 

I SARD, J.O. ( 1 9 7 1  1 
THE FORMAT ION OF SPHER ICAL GLASS PARTICLES. ON THE LUNAR SURFACE 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2003-2008 

KEIL,K. + PRINZ,M. + BUNCH,T.E. ( 1 9 7 1 )  
MINERALOGY, PETROLOGY,AND CHEMISTRY OF SOME APOLLO 1 2  SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 319-342 

KING,E.A.,JR. +BUTLER,J.Ce +CARMAN,M.F. ( 1 9 7 1 )  
THE LUNAR REGOLITH AS SAMPLED BY APOLLO 11 AND APOLLO 1 2  - GRAIN S l Z E  ANALYSES, 

MODAL ANALYSES, AND ORIGINS OF PARTICLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 737-746 
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KLE I N,C., JR. + DRAKE, J .C. + FRONDEL,C. ( 1 9 7 1  
MINERALOGICAL, PETROLOGICAL, AND CHEMICAL FEATURES OF F O l R  APOLLO 1 2  LUNAR 

MICROGABBROS . 

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 265 -284  

KREPLIN,R.W. + TAYLOR,R.G. ( 1 9 7 1  1 
LOCAL IZAT ION OF THE SOURCE OF FLARE X-RAY EMISSION DURING THE ECL IPSE OF 

MARCH 7, 1 9 7 0  
SOLAR PHYS ICS 
VOL. 21  P.  452 -459  . . 

LAUL,J.C. + MORGAN,J.W. + GANAPATHY,R. + ANDERS,E. ( 1 9 7 1 1  
METEORITIC MATERIAL INLUNAR SAMPLES - CHARACTERIZATION FROM TRACE ELEMENTS 
PAOCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1139 -1158  

MCKAY,D.S. + CLANTON,U.S. ( 1 9 7 2 )  
VAPOR PHASE CRYSTALLIZATION I N  APOLLO 1 4  BRECCIA 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  7 3 9 - 7 5 3  

MCKAY,D.S. +MORRISON,D.A. +CLANTON,U.S. +LADLE,G.H. +L INOSAY,J .F .  ( 1 9 7 1 )  
APOLLO 1 2  S O l L  AND BRECCIA 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 755 -774  

MOORE,C.B* + LEWIS,C.F. +J-ARIMER,J.W. + DELLES,F.M. + GOOLEY,R.C. + ( 1 9 7 1 )  
. NICHIPORUK,W. + GIBSON,E.K.,JR. 

TOTAL CARBON AND NITROGEN ABUNDANCES I N  APOLLO 1 2  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1343-1 3 5 0  

MOORE,H. J. ( 1 9 7 1  
LUNAR IMPACT CRATERS 
Y;ASA-SP-232 ( 1 971 
P. 2 4 - 2 6 '  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VCL. 1 P. 31 5-335 

MOF?RIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP l L A T  l ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

MORRIS,R.V. + WARNER,J.L. + MCKAY,D.S. + BROWb4,R.W. (1977)  
NEARLY PURE APOLLO 1 2  KREEP: S O l L  SAMPLE 1 2 0 2 3  
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 4 4 9 - 2 4 5 8  
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PIKE,R.J. ( 1 9.7 1 ) 
PRELIMINARY QUANTITRTIVE TERRAIN-ANALYSIS RESULTS FROM APOLLO PHOTOGRAPHS 

a . 

NASA-SP-232 < 1 97 1 . . 
P. 5-12 

QUAIDE,W.L. + OBERBECK,V.R. + BUNCH,T.E. + POLKOWSK1,G. ( 1 9 7 1 )  
INVESTIGATIONS OF THE NATURAL HISTORY OF THE REGOLITH AT THE APOLLO 1 2  S I T E  
PROCEED1 NGS OF THE SECOND LUNAR SCIENCE CONFERENCE ,. , 
VOL. 1 P. 701-718 

ROEDDER,E. + WEIBLEN,P.W. ( 1 9 7 1  I 
PETROLOGY OF S IL ICATE MELT INCLUSIONS, APOLLO 11 AND APOLLO 1 2  AND TERRESTRIAL 

EQU l VALENTS 
PROCEED I NGS OF THE SECOND LUNAR sc I ENCE CONFERENCE 
VOL. 1 P. 507-528 

SALISBURY,W.W. + FERNALD,D.L. ( 1 9 7 1  
POST-OCCULTATION RECEPTION OF LUNAR SHIP ENDEAVOUR RADIO TRANSMISSION 
NATURE 
VOL. 234 P. 9 5  

SCLAR,C.B. ( 1 9 7 1  1 
SHOCK-INDUCED FEATURESOF APOLLO 1 2  MICROBRECCIAS 
PROCEED1 NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 1 P.  81 7-832 

SULLIVAN,S. + THORPE,'A.N. + ALEXANDER,C.C. + SENFTLE,F.E. + DWORNIK,E.J. ( 1 9 7 1 )  
MAGNETIC PROPERTIES OFINDIVIDUAL GLASS SPHERULES, APOLLO 11 AND APOLLO 1 2  

LUNAR SAMPLES 
LUNAR SAMPLES 

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2433-2450 

TAYLOR,G*R. + ELLIS,W.L. + JOHNSON,P.H. + KROPP,K. + GROVE,T.L. ( 1 9 7 1  
MICROBIAL ASSAY OF LUNAR SAMPLES 
PROCEED I NGS OF THE SECOND LUNAR SC I ENCE CONFERENCE 
VOL. 2 P.  1939-1 9 4 8  

TAYLOR,S.R. + JAKES,P. ( 1 9 7 7 )  
GEOCHEMICAL EVOLUTION OF THE MOON 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  433-446 

THORPE,A.N. + SULLIVAN,S. + ALEXANDER,C.C. + SENFTLE,F.E. + DWORNIK,E.J. ( 1 9 7 2 )  
TEMPERATURE-DEPENDENT MAGNETIC PROPERTIES OF INDIVIDUAL GLASS SPHERULES, 

APOLLO 11, 12, AND 1 4  LUNAR SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL . I I I P. 2465-2479  

TYLER,G.L. +SIMPSON,R.A. +MOORE,H.J. ( 1 9 7 1 )  
LUNAR SLOPE DISTRIBUTIONS: A COMPARISON OF B l S T A T l C  RADAR AND PHOTOGRAPHIC 

RESULTS 
JOURNAL OF GEOPHYS I CALRESEARCH 
VOL. 7 6  P. 2790-2795 
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WATERS,A.C* + FISHER,R.V. + GARRISON,R.E. + WAX,D. (1971)  
MATRIX CHARACTERISTICSAND ORIGIN  OF LUNAR BRECCIA SAMPLES 12034 AND 12073 
PROCEED l NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 893-908 

WHITE,W.B. + WHITE,E.W. + GORZ,H. + HENISCH,H.R. + FABEL,G.W, + ROY,R. + (1971)  
WEBER, J.N. 

PHYSICAL CHARACTERIZATION OF LUNAR GLASSES AND F INES 
PROCEED l NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 3 P, 2213-2222 
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SOIL: 12060 

LOCATION COMNTS: Between the s i t e  o f  Surveyor I11 ( i n  Surveyor Crater), north t o  w i t h i n  
30 m o f  the r i m  o f  the crater.  A1 1 rocks, s o i l  , and Surveyor 
equipment c o l l  ected w l  t h i  n the crater.  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. ( gm): < 1 mn 1. Col lected mass: 20.7 gm 
2. ( gm): 1-2 mn 2. Color: Med. gray (est.  1 
3. ( gm): 2-4 mn 3. Bag no.: Tote-bag 
4. ( 9 ) :  4-10 mn 4. Container: Exposed t o  a i r  dur ing re tu rn  
5. ( gm): > 1 cm from Moon and i n  the crew 
6. ( gm): Reserve reception area. Stored i n  

beta-cloth bag i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 24.0, imnature 

2. Agglutinates: 

GRAIN SIZE PARAMETERS: 

PETROGRAPHY: (44-74 um) 
(Frondel e t  a1 . , 1971 

Components . % - 
Fine-grained intergrowth o f  

glass and minerals 
( aggl u t i  nates? 29.8 

Pyroxene and 01 1 v l  ne 42.4 
Feldspar 15.2 
Opaques 7.4 
Angular Glass 3.4 
Rounded Glass 1.4 
S i l i c a  0.4 - 
No. o f  Grains 500 

MkJOR ELEMENTS: ( <37urn) TRACE ELEMENTS: 

(Frondel e t  a1 . , 1971 ) 
0 
a - ppm pprn 

S i O Z  : 45.3 Sc : La : 
TiO, : 4.2 V : Ce : 

L 

A1203: 12.6 Co : Nd: 

Cr203: 0.23 N i  : Sm: 

FeO : 16.9 Ba : Eu : 

MnO : 0.27 S r :  Tb: 

MgO : 9.6 H f :  Dy: 

CaO : 10.5 Ta : Ho : 

Na20 : 0.38 Th: Tm : 

K20 : 0.20 U : Yb: 

'2'5 : Lu : 

s : 
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PROCEEDlNGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2583-2598 
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MINERALOGICAL AND CHEMICAL DATA ON APOLLO 1 2  LUNAR FINES 
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VOL. 1 P. 719-726 
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APOLLO 1 2  SOIL AND BRECCIA 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 755-774 

. . 

MORRIS,R.V. ( 1 9 7 6 )  e 

SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEED I NGS OF THE SEVENTH LUNA'R sc I ENCE CONFERENCE 
VOL. 1 P. 315-335 

-'o 

MOSRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY? OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP I LAT I ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
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SOIL: 12070 

LOCATION COPMENTS: Collecteq from r i m  o f  a small crater  IS m norChmst o f  the LM. 
Northwest r i m  o f  Surveyor Crater. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. ( gm): c l  nm 1. Collected mass: 1102.0 gl 
2. ( 9): 1-2 m 2. Color: 
3. ( 9): 2-4 mn 3. Bag no.: Contingency sample bag 
4. ( gm): 4-10 nm 4. Container: 
5. ( gm): > 1 cm 
6, ( gm): Reserve 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 47.0, rugmature 

2. Agglutinates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

PETROGRAPHY: (63-125 UIII) 
(*Kay e t  r l  , 1971 

Agglutinates 45 
Pyroxene 23 
01 1 vfne 4 

1. M,: 80 urn 
2. M*: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

( C u t t i t t a  e t  a1 .. 1971) (Haskin e t  a1 19711 
% - PPI a!!! 

sio2 : 45.7 sc : ~ a :  34.92.5 

Ti02 : 2.78 V : ~ e :  86.3*1.3 

A1203: 13.0 Co : Nd: 57.0+9 

Ct203: 0.42 N i  : Sm: 18.1: . 3  
FeO : 16.4 Ba : Eu: 1.792.04 . 

+ 
MnO : 0.23 Sr :  Tb: 3.7-.1 

MgO : 10.5 H f  : Dy: 24.32.3 
CaO : 10.4 Ta : Ho: 4.90z.05 

Na20 : 0.48 Th : Tm: 

K20 : 0.23 U : Yb: 12.92.4 

P205 : 0.32 Lu: 1.90f.03 

S : 
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PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1237-1 2 4 6  

ENGEL,A.E. J. + ENGEL,C.G. + SUTTON,A.L. + MYERS,A.T ( 1  9 7 1  ) 
COMPOSITION OF F I V E  A P o i L o  11  AND APOLLO 1 2  ROCKS AND ONE APOLLO 1 1  SOIL AND 

SOME PETROGENIC CONSIDERATIONS 
PROCEED l NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 1 P.  439-448 

ENGELHARDT,W.V. + ARNDT,J. + MULLER,W.F. + STOFFLER,D. ( 1 9 7 1 )  
SHOCK METAMORPHISM ANDORIGIN OF REGOLITH AND BRECCIAS AT THE APOLLO 11 AND 

APOLLO 1 2  LANDING S ITES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 833 -854  

ENGELHARDT , W . V . + ARNDT , J . + STOFFLER, D. + SCHNE I DER, H. ( 1 9 7 2  ) 
APOLLO 1 4  REGOLITH ANDFRAGMENTAL ROCKS, THEIR COMPOSITIONS AND ORIGIN  BY 

l MPACTS 
PROCEED I NGS OF THE TH I RD LUNAR sc I ENCE CONFERENCE 
VOL. 1 P.  753-771 

E;GELHARDT,W.V. + HURRLE,H. + LUFT,E. ( 1 9 7 6 )  
MICROIMPACT-INDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOSITION OF THE 

LUNAR REGOLITH 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 373 -392  

EPSTEIN,S. + TAYLOR,H.P. , JR. ( 1 9 7 1  1 
0 1 8 / 0 1 6 ,  S130/S128,  D/H, AND C13/C12 RATIOS I N  LUNAR SAMPLES 
PROCEED l NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1421 -1442  
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ESTEP,P.A. + KOVACH,J.J. + KARR,C.,JR. ( 1 9 7 1 )  
INFRARED VIBRATIONAL SPECTROSCOPIC STUDIES OF MINERALS FROM APOLLO 11 AND 

APOLLO 1 2  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2137 -2152  

ESTEP,P.A. + KOVACH, J. J. + WALDSTE IN,P. + KARf?,C., JR. ( 1  9 7 2 )  
INFARED AND RAMAN SPECTROSCOPIC STUDIES OF STRUCTURAL VARIATIONS I N  

MINERALS FROM APOLLO 11, 12, 14, AND 1 5  SAMPLES 
PROCEED1 NGS OF THE TH IRD LUNAR SC l ENCE CONFERENCE 
VOL. I l l  P. 3047 -3069  

EUGSTER,Ob ( 1 9 7 1 )  
L I ,  BE AND B ABUNDANCES I N  F INES FROM APOLLO 11, APOLLO 12, APOLLO 1 4  AND LUNA 

1 6  MISSIONS 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 2  P. 2 7 3  

EUGSTER,O. + BERNAS,R. ( 1  971 
L I ,  B, MG, AND T I  ISOTOPIC ABUNDANCES AND SEARCH FOR TRAPPED SOLAR WIND L I  I N  

APOLLO 1 1  AND APOLLO 1 2  MATERIAL 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1461 -1470  

FABEL,G.W. + WHITE,W.B. + WHITE,E.W. +ROY,R. ( 1 9 7 2 )  
STRUCTURE OF LUNAR GLASSES BY RAMAN AND SOFT X-RAY SPECTROSCOPY 
F'ROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  939 -953  

FARR, T.G. + BATES,B. + RALPH,R.L. + ADAMS, J .B. ( '1 9 8 0 )  
EFFECTS OF OVERLAPPING OPTICAL ABSORPTION BANDS OF PYROXENE 

AND GLASS ON THE REFLECTANCE SPECTRA OF LUNAR SOILS 
LUNAR AND PLANETARY SCIENCE X I ,  P. 276 -278  

FIELDS,p.R. + DIAMOND,H. + METTA,D.N. + ROKOP,D.J. + STEVENS,C.M. ( 1 9 7 2 )  
237NP, 236U, AND OTHERhCT l N l DES ON THE MOON 
PROCEED1 NGS OF THE TH IRD LUNAR SC IENCE CONFERENCE 
VOL. I I  P. 1637 -1645  

FIELDS,P.R. + DIAMOND,H. + METTA,D.N. + ROKOP,D.J. ( 1 9 7 2 )  
LUNAR ACTINIDES: 236U, 237NP, 244PU, 239PU AND 238PU 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 360 -353  

FIELDS,P.R. + DIAMOND,H. + METTA,D.N. + ROKOP,D.J. ( 1 9 7 3 )  
REACTION PRODUCTS OF LUNAR URANl UM AND COSM l C  RAYS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2123 -2130  

F IELDS,P.R. + DIAMOND,H. + METTA,D.N. + STEVENS,C.M. + ROKOP,D. J. ( 1 9 7 1  
ISOTOPIC ABUNDANCES OFACTINIDE ELEMENTS I N  APOLLO 1 2  SAMPLES ' 

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1571 -1576  
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FINKELMAN,R.B. ( 1 9 7 3 )  
ANALYSIS OF THE ULTRAFINE FRACTION OF THE APOLLO 1 4  REGOLITH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 179-190 

FRIEDMAN,I. + O'NEIL,J.R. +GLEASON,J.D. +HARDCASTtE,K. ( 1 9 7 1 )  
THE CARBON AND HYDROGEN CONTENT AND ISOTOPIC COMPOSITION OF SOME APOLLO 1 2  

MATER l ALS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1407 -1416  

FRONDEL,C. + KLEIN,C.,JR. + I T 0 , J .  ( 1 9 7 1 )  
MINERALOGICAL AND CHEMICAL DATA ON APOLLO 1 2  LUNAR F I N E S  
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  719 -726  

FUCHS,L.H. ( 1  9 7 0 )  
ORTHOPYROXENE-PLAGI OCLASF FRAGMENTS I N  LUNAR SO lL FROM APOLLO-12 
SC IENCE 
U2L.  169 P .  866 

FULCHIGNON1,M. + FUNICIELL0,R.  + TADDEUCCI,A. + TRIGILA,R. ( 1 9 7 1 )  
GLASSY SPHEROIDS ON LUNAR F INES FROM SAMPLES 12070,37.  12001,73. .  12057,60 
APOLLO-12 CONFERENCE 

FULCHIGNONI,M. + FUNICIELL0,R.  + TADDEUCCI,A. + TRIGILA,R. ( 1 9 7 1 )  
GLASSY SPHEROIDS I N  LUNAR F INES FROM APOLLO 1 2  SAMPLES 12070 ,37  - 12001 ,73  - AND 

12057 ,60  
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 9 3 7 - 9 4 8  

FUNKHOUSER, J.G. ( 1 9 7 1  
NXLE-GAS ANALYSIS OF KREEP FRAGMENTS I N  LUNAR S O l L  1 2 0 3 3  AND 1 2 0 7 0  - 
;?%?Tq A X D  PLANETARY SC l ENCE LETTERS 
V3L. 12 P .  263 

FliX?.HCUSER,J.G. + JESS9ERGER,E. + MULLER,O. + ZAHRINGER,J. ( 1 9 7 1  
4C;TIVE AND INERT GASESIN APOLLO 1 2  AND APOLLO 11 SAMPLES RELEASED BY CRUSHING 

AT ROOM TEMPERATURE AND BY HEATING AT LOW TEMPERATURES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
V3L. 2 P. 1381-1 3 9 6  

-. . .# 9 ,  ~ ; ~ : ~ J V ~ ~ G E , R . B .  + BECKER,K. ( 1 9 7 1 )  
EXt;CLECTRON EMISSION AND SURFACE CHARACTERISTICS OF LUNAR MATERIALS 
P 2 2 i E E D  I NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 3 P .  2057 -2068  

GAMMAGE,R.B. + HOLMES,H.F. ( 1 9 7 5 )  
BLOCKING OF THE WATER-LUNAR F I N E S  REACTION BY A I R  AND WATER CONCENTRATION 

EFFECTS 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3305-331 6 
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GANAPATHY,R. + KEAYS,R.R. + ANDERS,E. ( 1 9 7 0 )  
APOLLO-12 LUNAR SAMPLES - TRACE ELEMENT ANALYSIS OF A CORE AND UNIFORMITY 

OF REGOLITH 
SC I ENCE 
VOL. 1 7 0  P. 5 3 3  

GARG,A.N. + EHMANN,W.D. ( 1 9 7 6 )  
CHEMICAL FRACTIONATIONIN THE LUNAR CRUST WITH EMPHASIS ON 

ZIRCONIUM AND HAFNIUM 
LUNAR SCIENCE V1 1 - L.S.  I . 
PART I P .  281  - 2 8 3  

GARG,A.N. +EHMANN,W.D. ( 1 9 7 6 )  
ZR-HF FRACTION IN  CHEMICALLY DEF INED LUNAR ROCK GROUPS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3397 -341  0 

GARLICK,G.F.J. +LAMB,W.E. + STEIGMANN,G.A. +GEAKE,J.E.  ( 1 9 7 1 )  
THERMOLUMINESCENCE OF LUNAR SAMPLES AND TERRESTRIAL PLAGIOCLASES 
PROCEED l NGS OF THE SECOND LUNAR SC l ENCE CONFERENCE 
VOL. 3 P .  2 2 7 7 - 2 2 8 4  

GARNER,E.L. + MACHLAN,L.A. + BARNES,I.L. ( 1 9 7 5 )  
THE ISOTOPIC COMPOSITION OF L I ,  K AND R B  I N  SOME APOLLO 11,  12, 15,  AND 1 6  

SAMPLES 
LUNAR SCIENCE V I  - L.S. 1'. 
P. 279 -281  

GARNER,E.L. + MACHLAN,L.A. + BARNES, I .L. ( 1  9 7 5 )  
THE ISOTOPIC COMPOSITION OF L I T H I U M ,  POTASSIUM, AND RUBID IUM I N  SOME APOLLO 11, 

12,  14,  15, AND 1 6  SAMPLES 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.. 1 8 4 5 - 1 8 5 6  

GAST,P.W. + HUBBARD,N.J. ( 1 9 7 0 )  
RARE EARTH ABUNDANCES I N  S O l L  AND ROCKS FROM OCEAN OF STORMS 
EARTH,AND PLANETARY SCIENCE LETTERS 
VOL. 1 0  P. 94 

GAY,P* + BOWN,M.G. + MUIR, I .D. + BANCROFT,G.M. + WILLIAMS,P.G.L. ( 1 9 7 1  
MINERALOGICAL AND PETROGRAPHIC INVESTIGATION OF SOME APOLLO 1 2  SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  3 7 7 - 3 9 2  

GEAKE,J.E. + WALKER,G. + MILLS,A.A. + GARLICK,G.F.J. ( 1 9 7 1 )  
LUMINESCENCE OF APOLLOLUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2 2 6 5 - 2 2 7 6  

GEAKE,J.E. + WALKER,G. + MILLS,A.A. + GARLICK,G.F.J. ( 1 9 7 2 )  
LUMINESCENCE OF LUNAR MATERIAL EXCITED BY ELECTRONS 
PROCEEDINGS OF THE TH IRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 2971 -2981  
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GOEL,P.S. + KOTHAR1,B.K. ( 1 9 7 2 )  
TOTAL NITROGEN CONTENTS OF SOME APOLLO 1 4  LUNAR SAMPLES BY NEUTRON ACTIVATION 

ANALYS 1 S 
PROCEED1 NGS OF THE THIRD LUNAR SCIENCE CONFERENCE , 

VOL. I1 P. 2041-2051 

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 4 )  
OBSERVATION OF IRON-RICH COATING ON LUNAR GRAINS AND A RELATION TO LOW ALBEDO 
PROCEED l NGS OF THE F l FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 3 P. 2 4 1 3 - 2 4 2 2  

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 5 )  
AUGER ANALYSIS OF THE LUNAR SO!L: STUDY OF PROCESSES WHICH CHANGE THE SURFACE 

CHEM l STRY AND ALBEDO 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3285 -3304  

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 6 )  
THE SURFACE CHEMICAL COMPOSITION OF LUNAR SAMPLES AND I T S  SIGNIFICANCE FOR 

OPTICAL PROPERTIES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 901-911 

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 6 )  
ELECTRICAL PROPERTIES OF APOLLO 1 7  ROCK AND S O l L  SAMPLES AND A SUMMARY OF 

ELECTRICAL PROPERTIES OF LUNAR MATERIAL AT 4 5 0  MHz FREQUENCY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2593 -2603  

GOLD,T. + BILSON,E. +YERBURY,M. ( 1 9 7 2 )  
GRAIN S l Z E  ANALYSIS, OPTICAL REFLECTIV ITY  MEASUREMENTS, AND DETERMINATION 

OF HIGH-FREQUENCY ELECTRICAL PROPERTIES FOR APOLLO 1 4  LUNAR SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I 1 1  P. 3187 -3195  - 

GOLDSTEIN,J.I.  + YAKOWITZ,H. ( 1 9 7 1 )  
METALLIC INCLUSIONS AND METAL PARTICLES I N  THE APOLLO 1 2  LUNAR S O l L  
PROCEEDIYGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 177-1 9 2  

GOLES,G.G. ( 1 9 7 1  
INSTRUMENTAL ACTIVATION ANALYSIS OF COLUMBIA RIVER BASALTS AND OF LUNAR ROCKS 

BRUNFELT,A.O. + STEINNES,E. ED. ACTIVATION ANALYSIS. I N  GEOCHEMISTRY AND 
COSMOCHEMISTRY 

UN I VERS ITETSFORLAGET 1 9 7 1  . P. 45-50 

GOLES,G*G- + DUNCAN,A*R. + LINDSTROM,D.J. + MARTIN,M.R. + BEYER,R.L. + OSAWA,M. ( 1 9 7 1  
RANDLE,K. + MEEK,L.T* + STEINBORN,T.L. + MCKAY,S.M. 

ANALYSES OF APOLLO 1 2  SPECIMENS - COMPOSITIONAL VARIATIONS, DIFFERENTIATION 
PROCESSES, AND LUNAR SO l L M l X l NG MODELS 

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1063 -1082  

GORZ,H. + WHITE,E.W. + ROY,R. + JOHNSON,G.G.,JR. ( 1 9 7 1 )  
PARTICLE S l Z E  AND SHAPE DISTRIBUTIONS OF LUNAR F INES BY CESEMI 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2021 -2026  
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GREENE,C.H. + PYE,L.De + STEVENS,.H.J. + RASE,D.E. + KAY,H.F. ( 1 9 7 1 )  
COMPOSITIONS, HOMOGENEITY, D E N S I T I E S  AND THERMAL HISTORY OF LUNAR GLASS 

PART l CLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 0 4 9 - 2 0 5 6  

GRIEVE,R.A.F. + PLANT,A.G. + DENCE,M.R. ( 1 9 7 4 )  
LUNAR IMPACT MELTS ANDTERRESTRIAL ANALOGS: THEIR CHARACTERISTICS, FORMATIONS 

AND IMPL ICAT IONS FOR LUNAR CRUSTAL EVOLUTION 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 2 6 1 - 2 7 4  

GRISCOM,D.L. + MARQUARDT,C.L. ( 1 9 7 2 )  
EVIDENCE OF LUNAR SURFACE OXIDAT ION PROCESSES: ELECTRON S P I N  RESONANCE SPECTRA 

OF LUNAR MATER l ALS AND S IMULATED LUNAR MATER-I ALS-. 
PROCEEDINGS OF THE T H I R D  LUNAR SCIENCE CONFERENCE 
VOL. 1 I I P. 2397 -241  7 

HAGGERTY,S.E. ( 1 9 7 3 )  
ARMACOLITE AND GENETICALLY ASSOCIATED OPAQUE MINERALS I N  THE LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 7 7 7 - 7 9 8  

HAGGERTY,S.E. ( 1 9 7 8 )  
THE ALLENDE METEORITE: S O L I D  SOLUTION 
CHARACTERISTICS AND THE S IGNIF ICANCE OF A NEW 
T ITANATE MINERAL SERIES  I N  ASSOCIATION WITH  
ARMALCOLITE 
I N  PROCEED1 NGS OF THE 9 T H  LUNR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 1 3 3 1 - 1 3 4 4  

HANEMAN,D. + MILLER,D.J. ( 1 9 7 1 )  
CLEAN LUNAR ROCK SURFACES - UNPAIRED ELECTRON DENSITY AND ADSORPTIVE CAPACITY 

FOR OXYGEN 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 5 2 9 - 2 5 4 2  

HASKIN,L.A. + HELMKE,P.A. + ALLEN,R.O.,JR. + ANDERSON,M.R. + KOROTEV,R.L. + ( 1 9 7 1  
ZWEIFEL,K.A. 

RARE-EARTH ELEMENTS INAPOLLO 12 LUNAR MATERIALS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1307-1  3 1  8 

HASK1NpL.A. + HELMKE,P.A. + BLANCHARD,D.P. + JACOBS, J.W. + TELANDER,K.M. ( 1 9 7 3 )  
MAJOR AND TRACE ELEMENT ABUNDANCES I N  SAMPLES FROM THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1275-1  2 9 6  

HAZEN,R.M. + MAO,H.K.+ BELL,P.M. ( 1 9 7 7 )  
EFFECTS OF COMPOSITIONAL VARIAT ION ON ABSORPTION SPECTRA OF LUNAR O L l V l N E S  
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  1 0 8 1 - 1 0 9 0  
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HERR,W. + HERPERS,U. + MICHEL,R. + ABDEL-RASSOUL,A.A. + WOELFLE,R. ( 1 9 7 1 )  
SEARCH FOR RHENIUM ISOTOPIC ANOMALIES I N  LUNAR SURFACE MATERIAL BY NEUTRON 

BOMBARDMENT 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1337-1 3 4 2  

HERR,W. + HERPERS,U. + WOELFLE,R. ( 1 9 7 1 )  
SPALLOGENIC 53MN (T=2X106Y)  I N  LUNAR SURFACE MATERIAL BY NEUTRON ACTIVATION 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1797-1 8 0 2  

HERR,W. + HERPERS, U. + WOELFLE,R. ( 1 9 7 2 )  
STUDY ON THE COSMIC-RAY PRODUCED LONG-LIVED MN-53 I N  APOLLO 1 4  SAMPLES 
PSOCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1763-1771 

HINTENBERGER,H. + WEBER,H.W. ( 1 9 7 3 )  
TRAPPED RARE GASES I N  LUNAR F I N E S  AND BRECCIAS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2003 -2020  

HINTENBERGER,H. +WEBER,H.W. +TAKAOKA,N. ( 1 9 7 1 )  
CONCENTRATIONS AND ISOTOPIC ABUNDANCES OF THE RARE GASES I N  LUNAR MATTER 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1607 -1626  

HOLMES,H.F. + FULLER,E.L.,JR. + GAMMAGE,R.B. ( 1 9 7 3 )  
INTERACTION OF GASES WITH LUNAR MATERIALS - APOLLO 12, 14, AND 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 241  3-2424 

HOPPER,R.W. + ONORAT0,P. + UHLMANN,D.R. ( 1 9 7 4 )  
THERMAL HISTORIES AND CRYSTAL DISTRIBUTIONS I N  PARTLY D E V l T R l F l E D  LUNAR GLASSES 

COOLED BY RADIATION 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2257 -2274  

HUBBARD,N.J. + GAST,P.W. ( 1 9 7 1  
C.HEMICAL COMPOSITION AND O R I G I N  OF NONMARE LUNAR BASALTS 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  999-1 0 2 0  

HUBBARD,N.J. + GAST,P.W. + WIESMANN,H. ( 1 9 7 0 )  
RARE EARTH, ALKALINE AND ALKALI  METAL AND 87/86SR DATA FOR SUBSAMPLES OF LUNAR 

SAMPLE 1201 3 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 9 P.  181 

HUBBARD,N.J. + MEYER,C.E. + GAST,P.W. + WIESMANN,H. ( 1 9 7 1 )  
COMPOSITION AND DERIVATION OF APOLLO-12 SOILS 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 0  P. 341  
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HUBBARD,N.J. + NYQUIST,L.E. + RHODES,J.M. + BANSAL,B.M. + WIESMANN,H. + ( 1 9 7 2 )  
CHURCH, S'. E . 

CHEMICAL FEATURES OF LUNA-16 REGOLITH SAMPLE 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 3  P . 4 2 3  

HUEY,J.M- + IHOCHI,H.+ BLACK,L.P. + OSTIC,R.G. + KOHMAN,T.P. ( 1 9 7 1 )  
LEAD ISOTOPES AND VOLATILE TRANSFER I N  THE LUNAR SOlL  
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1547-1564 

HUFFMAN,G.P. + SCHWERER,F.C. + FISHER,R.M. + NAGATA,T. ( 1 9 7 4 )  
IRON DISTRIBUTIONS ANDMETALLIC-FERROUS RATIOS FOR APOLLO LUNAR SAMPLES: 

MOSSBAUER AND MAGNETIC ANALYSES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2779-2794 

I SARD, J.O. ( 1 9 7 1  
THE FORMAT I ON OF SPHER ICAL GLASS PART I CLES ON THE LUNAR SURFACE 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2003-2008 

JOHNSON,T.V. + SAUNDERS,R.S. +MATSON,D.L. +MOSHER,J.A. ( 1 9 7 7 )  
A T 102 ABUNDANCE MAP FOR THE NORTHERN MAR l A  
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  1029-1 0 3 6  

JOVANOVI C, S. + REED,G.W., JR . ( 1 9 7 5  
' C I  AND P 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1737-1 7 5 2  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 6 )  
CONVECTION CELLS I N  THE EARLY LUNAR MAGMA OCEAN: TRACE-ELEMENT EVIDENCE 
PROCEED 1 NGS OF THE SEVENTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 3 P. 3447-3459  

KATSUBE,T.J. + COLLETT,L.S. ( 1 9 7 1 )  
ELECTRICAL PROPERTIES OF APOLLO 11 AND APOLLO 1 2  LUNAR SAMPLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2367-2380 

KEIL,K. + PRINZ,M. + BUNCH,T.E. ( 1 9 7 1 )  
MINERALOGY, PETROLOGY,AND CHEMISTRY OF SOME APOLLO 1 2  SAMFLES 
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 319-342 

KEITH,J.E. +CLARK,R.S. +BENNETT,L.J. ( 1 9 7 5 )  
THE SATURATED A C T I V I T I E S  OF 22NA, 54MN, AND 56C0 AND THE DE?TH OF SAMPLING OF 

SOILS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1879-1 8 9 0  
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KELLER,W.D. + HUANG,W.H. ( 1  9 7 1  ) 
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DESMARAIS,D.J. 
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INVESTIGATIONS OF MECHANICAL PROPERTIES OF LUNAR S O l L  B Y  SELF-PROPELLED VEHICLE 
LUNOKHOD-1 

IN :  INTERNATIONAL SYMPOSIUM ON SPACE TECHNOLOGY AND SCIENCE, 9TH, TOKYO, JAPAN, 
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LADLE,G.H. 

APOLLO 1 4  SOILS:  S I Z E D I S T R I B U T I O N  AND PARTICLE TYPES 
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CONCENTRATION GRADIENTS OF THE HELIUM, NEON, AND ARGON ISOTOPES 

PROCEED 1 NGS OF THE TH 1 RD LUNAR SC l ENCE CONFERENCE 
VOL. l l  P. 1 8 9 9 - 1 9 1 7  
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I N  THE LUNAR REGOL l TH 
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RB-SR AGES AND ELEMENTAL ABUNDANCES OF K, RB, SR, AND BA I N  SAMPLES FROM OCEAN 

OF STORMS 
GEOCHIMICA ET COSMOCHIMICA ACTA 
VOL. 3 5  P.  1 1 3 9  
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EFFECTS OF METEORITE IMPACT ON MAGNETIC PROPERTIES OF APOLLO LUNAR MATERIALS 
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VAPORIZATION FROM HEATED LUNAR SAMPLES AND THE INVESTIGATION OF LUNAR EROSION 
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ABUNDANCES OF THE PRIMORDIAL RADIONUCLIDES K, TH, AND U I N  APOLLO 1 2  LUNAR 
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SOIL: 14003 ( <  1 mn f rac t ion)  

LOCATION COMIENTS: Collected near the LM, located about 100 m WNW o f  North T r i p l e t  
Crater. 

GENERIC SUBSAMPLES: MISCELLANEOUS: . 

14003 ( 947.9 gm): < 1 n 1. Collected mass: 1077.83 gm 
14002 ( 42.1 gml: 1-2 mn 2. Color: 
14001 ( 31.8 gm): 2-4 mn 3. Bag no.: Contingency sample bag 
14004 ( 33.0 gm): 4-10 m 4. Container: Teflon bag w i t h i n  beta-cloth 

5. 14006 ( 23.03 gml: > 1 cm bag. Returned i n  a i r .  
t o  14012 Processed i n  N2 envi ronment . 

6. ( 0 gm): Resewe 
Parent 14005 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES Cf SOIL * 
MATURITY PARAMETERS : PETROGRAPHY: ( 90-150 urn 

(McKay e t  al., 19721 
1. Is/FeO: 66.0, mature 

2. Agglutinates: 60 Components % - 
3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: 
(Rose e t  a1 . , 1972) 

% - 
Si02 : 48.08 

Ti02 : 1.77 

A1203: 17.59 

Cr203: 0.26 

FeO : 10.45 

MnO : 0.14 

MgO : 9.27 
CaO : 11.12 

TRACE ELEMENTS: 
(Rose e t  a1 ., 1972) 

Ppcn - ppln 

Sc: 27 La: 75 

V : 58 Ce : 
Co: 3.8 Nd: 

Ni: 430 Sm: 

Ba: 1000 Eu : 
Sr: 135 Tb: 
Hf: . Dy : 
Ta : Ho : 

Th: Tm: 

U : Yb: 27 

Aggl ut lnates 60.3 
Breccia 

Metamorphosed 20.5 
V i t r i c  3.0 
Phle Green -- 

Glass Fragments 
B r m  
Col or1 ess 

G I  ass Drop1 e t s  
Brown 
Col or1 ess 

Ropy Glasses 
C l  i nopyroxene 
Orthopyroxene 
Plagioclase 
Basalt 

No. o f  Grains 
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SOIL: 14141 ( <  1 mn f r a c t i o n )  

LOCATION COWIENTS: S ta t i on  C, near r i m  o f  Cone Crater. Surface sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 14141 ( 28.5 gm): < l  mn 
2. 14142 ( 5.35 9 - 1 :  1-2 mn 
3. 14143 ( 6.73 gm): 2-4 mn 
4. 14140 ( 7.43 gm): 4-10 mn 
5. ( 0 g m ) : > l c r n  
6. ( 0 gm): Reserve 

* 
1. Col lec ted mass: 56.25 gm 
2. Color: Dark gray 
3. Bag no.: 9-N 
4. Contafner: Tef lon bag; vacuum conta iner  

(ALSRC). Processed i n  N2 
atmosphere. 

* Parent 14404 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF.SOIL 

MATURITY PARAMETERS : 

1. I,/FeO: 5.7, imnature 
2. Agglutlnates: 5 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1 M :  616 um ( <  1 cm); 123 urn (<  1 mn) 

2. Md: 758 urn 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Lindstrom e t  al., 1972) (Lindstrom e t  al., 1972) 

'b - ppm pprn 
Si02 : Sc: 21.5 La: 71.4 
TIC), : 0.98 V : - Ce: 200 

L 

A1203: 8.75* Co: 31.0 Nd: 104 

Cr203: N i  : Sn: 34.7 
FeO : 7.9*  Ba: 900 Eu: 2.82 

PETROGRAPHY: (90-150 urn) 
(McKay e t  a1 . , 1972 1 

Components 

Agglu t inates 
Brecci  as 

Recrystal  1 1 zed 
V l  t r l c  

Angular Glass 
Brown 
Col or1  ess 
Pale Green 

Glass Drop1 e t s  
Brown 
Col or1 ess 
Pale Green 

Ropy Glasses 
C l  i nopyroxene 
Orthopyroxene 
PI ag ioc l  ase 
O l i v i n e  
Opaques 
Basa l t  
Anorthosi t e  
Tachyl i t e  

MnO : Sr : Tb: 7.4 Tota l   umber 
MgO : Hf: 25.0 Dy: Grains 500 

CaO : Ta: 5.7 Ho : 

Na20 : Th: 15.3 Tm: 
K20 : U : - Yb: 23.8 

P205 : Lu: 3.35 

5 : 
* M u l t i p l y  by appropr iate conversion t o  convert  

t o  oxide. 
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VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. + LAUER,H.V.JR. ( 1 9 8 0 )  
FEO AND IS/FEO DEPTH PROFILES FOR THE APOLLO 1 4  CORES 1 4 2 1 0 / 1 1  AND 1 4 2 2 0  
LUNAR AND PLANETARY SCIENCE X I ,  P. 7 5 0 - 7 5 2  

k.. 
NAGLE,J.S. ( 1 9 7 9 )  
PRELIMINARY DESCRIPTION AND INTERPRETATION OF APOLLO 1 4  CORES 1 4 2 1 1 / 1 0  
I N  PROCEEDINGS OF THE l O T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1 2 9 9 - 1 3 1 9  

NAGLE,J.S. ( 1 9 8 0 )  
CORE 1 4 2 2 0  AND THE LATERAL CONTINUITY OF S O I L S  AT APOLLO 1 4  STATION G 
THE MOON AND THE PLANETS 
VOL. 23, 165 -183  
NORTHROP SERVICES, INC., HOUSTON, TX 7 7 0 3 4  

NYQUIST,L.E. + HUBBARD,N.J. + GAST,P.W. + BANSAL,B.M. + WIESM~NN,H. + JAHN,B.M. ( 1 9 7 3 )  
RB-SR SYSTEMATICS FOR CHEMICALLY DEFINED APOLLO 1 5  AND 1 6  MATERIALS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1  8 4 6  
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PAPANASTASSIOU,D.A- +WASSERBURG,G.J. ( 1 9 7 1 )  
RB-SR AGES OF IGNEOUS ROCKS FROM APOLLO-14 MISSION AND AGE OF FRA.MAURO 

FORMAT 1 ON 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 2  P. 3 6  

PERRY,C.H. + AGRAWAL,D.K. + ANASTASSAKIS,E. + LOWNDES,R.P. + TORNBERG,N.E. ( 1 9 7 2 )  
FAR INFRARED AND RAMANSPECTROSCOPIN INVESTIGATIONS OF LUNAR MATERIALS 

FROM APOLLO 11, 12,14, AND 1 5  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I I P. 3077-3097 

PtiAKEY,?.P. +HUTCHEON,I.D. +RAJAN,R.S. +PRICE,P.B.  ( 1 9 7 2 )  
RADIATICN EFFECTS I N  SOILS FROM F I V E  LUNAR MISSIONS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I I P. 2905-2917 

PILLIYGER,G.T. + DAVIS,P.R. + EGLINTON,G. + GOWAR,A.P. + JULL,A.J.T. + ( 1 9 7 4 )  
MAXWELL,J.R. + HOUSLEY,R.M. + CIRLIN,E.H. 

THE ASSOCIATION BETWEEN CARBIDE AND FINELY-DIVIDED METALLIC IRON I N  LUNAR FINES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1949-1 9 6 2  

POUPEAU,G. +MICHEL-LEVY,M.C. ( 1 9 7 8 )  
MANDEVILLE,J.C. + ROMARY,PH. 

MICROCRATER AND SOLAR-FLARE TRACKS MATURATION 
OF THE LUNAR REGOLITH 
I N  MARE CRISIUM: THE VIEW FROM LUNAR 2 4  (R. B. MERRILL AND 
J. J. PAPIKE, EDS.) P.137-156 

RHODES,J.M. + BLANCHARD9D.P. + ADAMS,J.B. + CHARETTE,M. + BRANNON,J.C. + ( 1 9 7 6 )  
RODGERS,K.V. 

THE CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS - PART I1 APOLLO 1 4  SOlL  
LUNAR SCIENCE V I I  - L.S.I .  
PART I I P. 733-735 

SIMON,S.B. + PAPIKE,J.J. + LAUL,J.C. ( 1 9 8 2 )  
THE APOLLO 1 4  REGOLITH: PETROLOGY OF CORES 14210 /14211  AND 1 4 2 2 0  AND SOILS 

14141,  1 4 1 4 8  AND 1 4 1 4 9  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 87 A232-A246 

STONE,C.D. + TAYLOR,L.A. + MCKAY,D.S. + MORRIS,R.V. ( 1 9 8 2 )  
FERROMAGNETIC RESONANCE INTENSITY: A RAPID METHOD FOR DETERMINING LUNAR GLASS 

BEAD ORIGIN 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A182-A196 

WARREN,P.H.AFIATTALAB,F. + WASSON,J.T. ( 1 9 7 8 )  
INVESTIGATION OF UNUSUAL KREEPY SAMPLES: 
PRISTINE ROCK 15386,CONE CRATER S O l L  FRAGMENTS 
14143,AND 12023,A TYPICAL APOLLO-12 S O l L  
I N  PROCEEDINGS OF THE 9TH LUNR AND PLANETARY SCIENCE CONFERENCE - 
VOL. 1, 653-660 

198 
S O l L  14141 

Handbook of Lunar Soils



WASSON,J.T. + CHOU,C.-L. + BILD,R.W. + BAEDECKER,P.A. ( 1 9 7 3 )  
EXTRALUNAR MATERIALS I N  CONE-CRATER S O l L  14141 
GEOCHlMlCA ET COSMOCHlMlCA ACTA 
VOL. 37 P. 2 3 4 9  - 2 3 5 3  

WOODCOCK,M.R. + PILLINGER,C.T. ( 1 9 7 8 )  
MAJOR ELEMENT CHEM l STRY OF 'AGGLUT I NATE S l ZE 
FRACT l ONS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2195-2214 

WSZOLEK,P.C. + BURLINGAME,A.L. ( 1 9 7 3 )  
CARBON CHEMISTRY OF THE APOLLO 1 5  AND 1 6  DEEP DRILL  CORES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1681-1692 

S O l L  14141 
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SOIL: 14148 ( <  1 mn f r ac t ion)  

LOCATION COWENTS: S ta t lon  G, 30 m nor theas t  of North T r i p l e t  Crater. Trench su r face  
sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 14148 ( 71.65 gm): < 1 nm l.* Collected mass: 85.59 gm 
2. 14146 ( 2.82 gm): 1 - 2 m - 1 4 4 1 2  2. Color: 
3. 14147 ( 1.67 gm): 2-4 nn 3. Bag no.: 19-N 
4. 14145 ( 0.92 gm): 4-10 mn 4. Container: Teflon bag; vacuum conta iner  
5. ( 0 gm): > 1 cm (ALSRC). Processed In  N2 
6. ( 0 gm): Resewe atmosphere. 

* Parent of subsamples I s  14412 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 74.0. mature 

2. Agglutinates: 50 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Phf lpo t t s  e t  a l . ,  1972) (Lfndstrom e t  al . ,  1972) 
% - ppm ppm 

SiO, : 48.5 Sc: 21.0 La: 64.3 . 
L 

T i 0 2 :  1.71 V : 44 Ce: 176 
A1203: 17.38 Co: 34.4 Nd: 98 

Cr203: N l  : Sm: 31.5 
FeO : 10.55 Ba : Eu: 2.68 

MnO : 0.13 Sr : Tb: 6.6 

MgO : 9.66 Hf :  25.7 Dy: 

CaO : 10.40 Ta: 4.7 Ho : 

Na20 : 0.71 Th: 13.8 Tm: 

K,O : 0.53 U : - Yb: 21.7 

PETROGRAPHY: (90-150 um) 
(McKay e t  al . ,  1972.) 

Components 

Aggl u t l  nates 
Breccf a s  

Recrystal 1 f zed 
V I t r i c  

Angular Glass 
Brown 
Cot or1 ess 
Pale  Green 

Glass Drop1 e t s  
Brown 
Col or1 e s s  
Pale Green 

Ropy Glasses 
C l  i nopyroxene 
Orthopyroxene 
Pl agiocl ase 
Ol ivine  
Opaques 
Basalt  
Anorthosl t e  
Tachyl i t e  

Total Number 
Grains 500 

Lu :  3.18 
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VENKATESAN,T.R. + NAUTIYAL,C.M. + PADIA,J.T. + RA0,M.N. ( 1 9 8 0 )  
SOLAR (FLARE) COSMIC RAY PROTON FLUXES I N  THE RECENT PAST 
I N  PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1271-1284 

VENKATESAN,T.Re + NAUTIYAL,C.M. + PADIA,JeT. + RA0,M.N. ( 1 9 8 1 )  
COMPOSITIONAL CHARACTERISTICS OF SOLAR WIND AND SOLAR FLARE 

NEON I N  THE PAST USING LUNAR SOILS AND ROCKS 
LUNAR AND PLANETARY SCIENCE X I I ,  P. 1112-1114 . 

WEEKS,R.A. ( 1 9 7 2 )  
MAGNETIC PHASES I N  LUNAR MATERIAL AND THEIR ELECTRON MAGNETIC RESONANCE 

SPECTRA: APOLLO 1 4  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 2503-2519  

WSZOLEK,P.C. + BURLINGAME,A.L. ( 1 9 7 3 )  
CARBON CHEMISTRY OF THE APOLLO 15 AND 1 6  DEEP D R I L L  CORES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1681-1692 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 

. . 
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B I B L  IOGRAPHY FOR 1 4 1 4 8  

BERDOT,J.L- + CHETRIT,G.C. + LORIN,J.C. + PELLAS,P. + POUPEAU,G. ( 1 9 7 2 )  
TRACK STUDIES OF APOLLO 1 4  ROCKS, AND APOLLO 14, APOLLO 15, AND LUNA 1 6  SOILS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 2867 -2883  

BHA1,N.B. + GOPALAN,K. + GOSWAM1,J.N. ( 1 9 7 8 )  
RA0,M.N. + VENKATESAN,T.R. 

SOLAR COSMIC RAY PRODUCED NEON AND XENON 
ISOTOPES AND PARTICLE TRACKS I N  FELDSPARS FROM 
LUNAR F INES 1 4 1 4 8  AND 2 4 0 8 7  
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1629 -1646 .  

BHANDAR1,N. + GOSWAM1,J.N. + GUPTA,S.K. + LAL,D. + TAMHANE,A.S. + ( 1 9 7 2 )  
VENKATAVARADAN,V.S. 

COLL lS lON CONTROLLED RADIATION HISTORY OF THE LUNAR REGOLITH 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 2811-2831 

BHANDARIfN. + GOSWAM1,J.N. + LAL,D. ( 1 9 7 3 )  
SURFACE IRRIDATION ANDEVOLUTION OF THE LUNAR REGOLITH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2275-2290 

BOGARD,D.D. + NYQUIST,L.E. ( 1 9 7 2 )  
NOBLE GAS STUDIES ON REGOLITH MATERIALS FROM APOLLO 1 4  AND 1 5  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1797-1821 

CADOGAN,P.H. + EGLINTON,G. + FIRTH,J.N.M. + MAXWELL,J.R. + MAYS,J.B. + ( 1 9 7 2 )  
PILLINGER,C.T. 

SURVEY OF LUNAR CARBONCOMPOUNDS: I I. THE CARBON CHEMISTRY OF APOLLO 11, 12, 
14, AND 1 5  SAMPLES 

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l l P. 2069-2091 

CHA0,E.C.T. + BEST,J.B. + MINKIi4,J.A. ( 1 9 7 2 )  
APOLLO 1 4  GLASSES OF IMPACT ORIGIN  AND THEIR PARENT ROCK TYPES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  907 -927  

CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + HOYT,H.P.,JR. + RAGAN,D. + WALKER,R.M. ( 1 9 7 2 )  
YUHAS,D. 

SOLAR FLARE AND GALACTIC COSMIC-RAY STUDIES OF APOLLO 1 4  AND 1.5 SAMPLES 
PROCEED I NGS OF THE TH IRD LUNAR SC I ENCE CONFERENCE 
VOL I I I P. 291 7 -2933  

DRAN, J * C *  + DURAUD, J .P. + MAURETTE,M. + DURR IEU,L. + JOURET, C. + LEGRESSUS,C. ( 1 9 7 2  
TRACK METAMORPHISM I N  EXTRATERRESTRIAL BRECCIAS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 I I P.. 2883 -2905  
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ELDRIDGE,J.S. + o'KELLY,G.De + NORTHCUTT,K.Je ( 1 9 7 2 )  
ABUNDANCES OF PRIMORDIAL AND COSMOGENIC RADIONUCLIDES I N  APOLLO 1 4  ROCKS 

AND F l NES 
PROCEEDINGS OF THE THlRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1651 -1659  

EPSTEIN,S. + TAYLOR,H.P.,JR. ( 1 9 7 2 )  
018 /016 ,  S130/S128, C13/C12, AND D/H STUDIES OF APOLLO 1 4  AND 1 5  SAMPLES 
PROCEEDINGS OF THE THlRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1429 -1455  

GLASS,B.P. + STORZER,D. + WAGNER,G.A. ( 1 9 7 2 )  
CHEMISTRY AND PARTICLETRACK STUDIES OF APOLLO 1 4  GLASSES 
PROCEEDINGS OF THE THlRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 927 -939  

HART,H.R.,JR. + COMSTOCK,G.Me + FLEISCHER,R.L. ( 1 9 7 2 )  
THE PARTICLE TRACK RECORD OF FRA MAURO 
PROCEEDINGS OF THE THlRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 2831 -2845  

HOLLAND,P.T. + SIMONEIT,B.R. + WSZOLEK,P.C. + BURLINGAME,A.L. ( 1 9 7 2 )  
COMPOUNDS OF CARBON AND OTHER VOLATILE ELEMENTS I N  APOLLO 1 4  AND 1 5  

SAM PLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l l P. 2131 -2149  

HOYTjH*P.pJR. +WALKER*R.M. +ZIMMERMAN,D.W. +ZIMMERMAN,J. ( 1 9 7 2 )  
THERMOLUMINESCENCE OF INDIV IDUAL GRAINS AND BULK SAMPLES OF LUNAR F INES 
PROCEEDINGS OF THE THlRD LUNAR SCIENCE CONFERENCE 
VOL. 1 l l  P. 2997 -3009  

KEITH,J.E. + CLARK,R.S. + RICHARDSON,K.A. ( 1 9 7 2 )  
GAMMA-RAY MEASUREMENTSOF APOLLO 12, 14, AND 1 5  LUNAR SAMPLES 
PROCEEDINGS OF THE THlRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1671-1681 

KING,E.A.,JR. + BUTLER,J.C. + CARMAN,M.F. ( 1 9 7 2 1  
CHONDRULES I N  APOLLO 1 4  SAMPLES AND S I Z E  ANALYSES OF APOLLO 1 4  AND 1 5  F I N E S  
PROCEEDINGS OF THE THlRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  673 -687  

LAUL,J.C. + PAPIKE,J.J. + SIMON,S.B. ( 1 9 8 2 )  
THE APOLLO 1 4  REGOLITH: CHEMISTRY OF CORES 14210 /14211  AND 1 4 2 2 0  AND SOILS 

14141,  1 4 1 4 8  AND 1 4 1 4 9  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A247-A259 

LINDSTROM,M.M. + DUNCAN,A.R. + FRUCHTER,J.S. + MCKAY,D.S. + STOESER,J.W. + ( 1 9 7 2 )  
GOLES,G.G. + LINDSTROM,D.J. 

COMPOSITIONAL CHARACTERISTICS OF SOME APOLLO 1 4  CLASTlC MATERIALS 
PROCEED l NGS OF THE TH IRD LUNAR SC l ENCE CONFERENCE 
VOL. I I P. 1201 -1215  

APOLLO 14 SO I LS: S IZED l STR IBUT ION AND PARTICLE TYPES 
PROCEEDINGS OF THE THlRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  983 -995  SOIL  1 4 1 4 8  
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MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. + DELLES,F.M. + KELLY,W.R. + ( 1 9 7 2 )  
GIBSON,E.K., JR. 

TOTAL CARBON, NITROGEN, AND SULPHUR I N  APOL.LO 1 4  LUNAR SAMPLES 
PROCEEDINGS OF THE T H I R D  LUNAR SCIENCE CONFERENCE 
VOL. I I P. 2 0 5 1 - 2 0 5 9  

MORGAN,J*W* + LAUL,J.C. + KRAHENBUHL,U. + GANAPATHY,R. + ANDERS,E; ( 1 9 7 2 )  
MAJOR IMPACTS ON THE MOON: CHARACTERIZATION FROM TRACE ELEMENTS I N  

APOLLO 1 2  AND 1 4  SAMPLES 
PROCEEDINGS OF THE T H I R D  LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1 3 7 7 - 1 3 9 7  

MORRIS,R.V. ( 1 9 7 6 )  
/ SURFACE EXPOSURE IND ICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 3 1  5 -335  

MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL :  THE MATURATION OF LUNAR S O I L S  TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9 T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL.. 2, 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. + LAUER,H.V.JR. ( 1 9 8 0 )  
FEO AND IS /FEO DEPTH PROFILES FOR THE APOLLO 1 4  CORES 1 4 2 1 0 / 1 1  AND 1 4 2 2 0  
LUNAR AND PLANETARY SCIENCE X I ,  P. 7 5 0 - 7 5 2  

NAGLE, J.S. ( 1 9 7 9 )  
PRELIMINARY DESCRIPTION AND INTERPRETATION OF APOLLO 1 4  CORES 1 4 2 1 1 / 1 0  
I N  PROCEEDINGS OF THE 10TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1299 -1  3 1 9  

NAGLE,J.S. ( 1 9 8 0 )  
CORE 1 4 2 2 0  AND THE LATERAL CONTINUITY  OF SOILS  AT APOLLO 1 4  STATION G 
THE MOON AND THE PLANETS 
VOL. 23 ,  1 6 5 - 1 8 3  
NORTHROP SERVICES, INC., HOUSTON, TX 7 7 0 3 4  

NAUTIYAL,C.M. + PADIA,J .T .  + RA0,M.N. + VENKATESAN,T.R. (1980)  
CHARACTERIZATION OF SOLAR AND GALACTIC COSMIC RAY PRODUCED 

NOBLE GAS COMPONENTS I N  LUNAR S O l L S  AND ROCKS 
LUNAR AND PLANETARY SCIENCE X I ,  P. 7 9 7 - 7 9 9  

NAUTIYAL,C.M. + PADIA,J.T. + RA0,M.N. + VENKATESAN,T.R. (1981) 
SOLAR AND GALACTIC COSMIC RAY RECORDS OF NOBLE GASES I N  LUNAR ROCK 7 9 2 1 5  
LUNAR AND PLANETARY SCIENCE X l l ,  P. 7 5 3 - 7 5 5  

NAUTIYAL,C.M. + PADIA,J.T. + RA0,M.N. + VENKATESAN,T.R. ( 1 9 8 1 )  
SOLAR FLARE NEON: CLUES FROM IMPLANTED NOBLE GASES I N  LUNAR S O I L S  AND ROCKS 
I N  PROCEEDINGS OF T H E l 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 6 2 7 - 6 3 7  
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NELEN,J. + NOONAN,A. + FREDRIKSSON,K. ( 1 9 7 2 )  
LUNAR GLASSES BRECCIASAND CHONDRULES 
PROCEED l NGS OF THE TH IRD LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 723 -739  

PHAKEY, P.P. + HUTCHEON,I.D. + RAJAN,R.S. + PRICE,P.B. ( 1 9 7 2 )  
RADIATION EFFECTS I N  SOILS FROM F I V E  LUNAR MISSIONS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 2905 -2917  

PHILPOTTS,J.A. + SCHNETZLER,CeC. + NAVA,D.F. + BUTTIN0,M.L.. + FULLAGAR,P.De + ( 1 9 7 2 )  
THOMAS,H.H. + SCHUHMANN,S. + KOUNS,C.W. 

APOLLO 14:  SOME GEOCHEMICAL ASPECTS 1 

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l l P. 1293-1 3 0 7  

PRICE,P*B*  + CHAN,J.H. + HUTCHEON,I.D* + MACDOUGALL,D. + RAJAN,R.S. + SHIRK,E. ( 1 9 7 3 )  
+ SULL I VAN, J .D. . 

LOW ENERGY HEAVY IONS I N  THE SOLAR SYSTEM 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2347 -2362  

RA0,M-N. + VENKATESAN,T.R. + GOSWAMI, J.N. + NAUTIYAL,C.M. + PADIA,J.T. ( 1 9 7 9 )  
NOBLE GAS BASED SOLAR FLARE EXPOSURE HISTORY OF LUNAR ROCKS AND SOILS 
I N  PROCEEDINGS OF THE lOTH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1547-1  5 6 4  

REED,G.W.,JR. + JAVANOVIC,S. +FUCHS,L.H. ( 1 9 7 2 )  
TRACE ELEMENT RELATIONS BETWEEN APOLLO 1 4  AND 1 5  AND OTHER LUNAR SAMPLES, AND 

THE IMPLICATIONS OFA MOON-WIDE CL-KREEP COHERENCE AND PT-METAL NONCOHERENCE 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1989 -2003  

RHODES,J.M. + BLANCHARD,D.P. + ADAMS,J.B. + CHARETTE,M. + BRANNON,J.C. + ( 1 9 7 6 )  
RODGERS, K . V . 

THE CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS - PART I I /+POLLO 1 4  S O I L  
LUNAR SCIENCE V l l  - L . S . I .  
PART I I  P. 733 -735  

SHIRLEY,N. + WASSON,J.T. ( 1 9 8 1 )  
MECHANISM FOR THE EXTRUSION OF KREEP 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 965 -978  

SIMOI4,S.B. + PAPIKE,J.J. + LAUL,J.C. ( 1 9 8 2 )  
THE APOLLO 14 REGOLITH: PETROLOGY OF CORES 1 4 2 1 0 / 1 4 2 1 1  AND 1 4 2 2 0  AND SOILS 

14141,  1 4 1 4 8  AND 1 4 1 4 9  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A232-A246 

STONE,C.D. + TAYLOR,L.A. + MCKAY,D.S. + MORRIS,R.V. ( 1 9 8 2 )  
FERROMAGNETIC RESONANCE INTENSITY: A RAPID METHOD FOR DETERMINING LUNAR GLASS 

BEAD ORIGIN  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A182-A196 
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SOIL: 14149 ( <  1 mn f r a c t i o n )  

LOCATION COHENTS: S ta t i on  G, 30 m northeast o f  North T r i p l e t  Crater. Trench bottom 
samples (33 cm below surface). 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 14149 ( 88.15 9): c 1 mn l.* Col lec ted mass: 232.1 gm 
2. 14151 1 1 . 7 O g m ) : l - 2 m  2. Color: 
3. 14152 ( 11.39 gm): 2-4 3. Bag no. : 20-N 
4. 14150 ( 11.08 gm): 4-10 m 4. Contaf ner: Te f lon  bag; vacuum conta iner  
5. ( 0 gm): > I a n  (ALSRC). Processed I n  N2 
6. ( gm): Reserve atmosphere. 

* Parent 14408 contains rock samples 
14073 t o  14079. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1 IS/FeO: 53.0, mature 

2. Agglutinates: 26 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELE~~ENTS : 

( P h i l p o t t s  e t  al., 1972) (Lfndstrom e t  al., 1972) 

% - ppm ppm 
S i 0 2 :  48.0 Sc: 20.5 La: 65.1 

Ti02 : 1.61 V : - Ce: 177 

A1203: 17.45 Co: 40.0 Nd: 100 

Cr203: 0.19 N1: Sm: 31.6 

FeO : 9.95 Ba : Eu: 2.76 

PETROGRAPHY: (90-150 urn) 
( McKay e t  a1 . , 1972 

Components 

Aggl u t l na tes  
Brecci  as 

Recrystal  1 f zed 
Vf tri c 

Angular Glass 
Brown 
Col or1 ess 
Pale Green 

Glass Droplets 
Brown 
Col or1 ess 
Pale Green 

Ropy Glasses 
C1 inopyroxene 
Orthopyroxene 
P lag ioc l  ase 
O l i v i n e  
Opaques 
Basa l t  
Anorthosi t e  
Tachyl i t e  

MnO : 0.14 Sr : Tb: 6.7 Tota l  Number 
MgO : 9.54 H f :  23.0 Dy: Gra ins  500 

CaO : 10.54 Ta: 4.8 Ho : 

Na20 : 0.75 Th: 13.6 Tm: 

~~0 : 0.58 U : - Yb: 21.7 

P23; : 0.48 Lu: 3.08 

S : 
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RODGERS,K.V. 

THE CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS  - PART I I  APOLLO 1 4  S O l L  
LUNAR SCIENCE VI  I - L.S. I .  
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SOIL: 14156 ( <  1 mn f r a c t i o n )  

LOCATION COFMENTS: S t a t i o n  G, 30 m nor theast  o f  Nor th  T r i p l e t  Crater. From t h e  midd le  o f  
a 33 an deep trench. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 14156 ( 138.0 gm): < 1 nm 1. Co l l ec ted  rnassi 162.31 gm 
2. 14154 ( 5.49 gm): 1-2 mn 2. Color: 
3. 14153 ( 3.91 gm): 2-4 3. Bag no.: 2 1 4  
4. 14155 ( 3.69 gm): 4-10 m 4. Container: Te f l on  bag; vacuum 'contal  ner  
5.* ( gm): > 1 crn ( ALSRC) . Processed I n  N2 
6. 14409 ( 0.50 gm): Reserve atmosphere. 

* 14080 = 1.94 gm; 14081 = 0.84 gm. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 68.0, mature 
2. Agglut inates:  48 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1 MZ: 70 urn ( <  1 an); 64 um ( <  1 nm) 

2. Md: 76 urn 

MAJOR ELEMENTS: TRACE ELEMENTS: 

( P h i l p o t t s  e t  a1 . , 1972) (L indstrom e t  a1 ., 1972) 
% - Ppm - PPm 

Si02 : 48.1 Sc: 20.9 La: 65.1 

TiO, : 1.71 V : 36 Ce: 175 
L 

A1203: 17.15 Co: 36.2 Nd: - 
Cr203: 0.19 Ni : Sm: 314 

FeO : 10.55 Ba : Eu: 2.66 

MnO : 0.14 S r  : Tb: 6.6 

MgO : 9.55 Hf: 23.2 Dy: 
CaO : 10.16 Ta: 4.8 Ho : 

Na20 : 0.72 Th: 13.8 Tm: 

K,O : 0.53 U : - Yb: 21.5 

PETROGRAPHY: (90-150 um) 
(McKay e t  al., 1972) 

Components 'b - 
Aggl u t l  nates 47.7 
Breccias 

Rec rys ta l l  I r e d  23.4 
V i  trl c - 

Angular G I  ass 
Brown 7.8 
Color less  3.2 
Pale Green 0.9 

Glass Drop le ts  
Brown 3.2 
Col or1  ess 0.4. 
Pale Green 1.5 

Ropy Glasses 
C1 inopyroxene 
Orthopyroxene 
P lag ioc lase 
01 i v i  ne 
Opaques 
Basal t 
Anorthosi t e  
Tachy l i t e  

Tota l  Number 
Grains 

Lu: 3.05 
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SOIL: ' 14163 (<  1 mn f r a c t i o n )  

LOCATION COFMENTS: Co l l ec ted  near LM a t  end o f  f i r s t  EVA. Surface sample, w i t h  scoop 
depths of several an. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

I.** 14163 (4444.0 gm): c 1 mn 1. Co l lec ted  mass:' 7776.3 
2. 14162 ( 288.7 gm): 1-2 ~SII 2. Color: 
3. 14161 ( 197.1 gm): 2-4 mn 3. Bag no.: Bulk sample (weigh bag 2, 
4. 14160 ( 196.5 gm): 4-10 mn NO. 1028) 
5. ( 0 gm): > 1 cm 4. Container: Te f l on  bag; vacuum conta iner  
6. ( gm): Reserve (D-ALSRC 1. Processed i n  N2 

atmosphere. 
* Th is  sample i s  be ing i nves t i ga ted  f o r  

weight d i  screpancies. 
** Sample 14422 (<lmn) was a l so  generated 

from 14163. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 57.0, submature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M,: 76 um ( <  1 an); 56 urn ( <  1 m) 
2. Md: 65 urn 

3. 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Rose e t  a1 . , 1972) (Rose e t  a1 .. 1972) 

% - - PPm ppm 
Si02 : 47.97 Sc: 25 La: 79 

T i 0 2 :  1.77 V : 57 Ce : 

A1203: 17.57 Co: 36 Nd : 

Cr203: 0.26 NS: 400 Sm : 

FeO : 10.41 Ba: 1100 Eu : 

MnO : 0.14 Sr: 140 Tb : 

PETROGRAPHY: (90-100 urn) 
(Simon e t  a1 . . 1981 ) 

Components - % 

L i t h i c  Fragments 
Mare Component 

Mare Basa l t  2.2 
Highland 

Components 
ANT 2.9 
LMB 0.3 
Fe l  dsp. 

Basa l t  0.6 
RNB/POIK 10.9 

Fused S o i l  
Component 

OMB 19.3 
Agg lu t ina te  45.7 

Mineral  Frag . 
Maf ic  2.6 
P lag ioc lase 5.1 
Opaque 

Glass Fragments 
Orangelbl ack - 
Ye1 lowlgreen 2.9 
Brown - 
Clear 1.3 

M i  s c e l l  aneous 
MgO : 9.18 Hf: Dy: D e v i t r i  f i e d  6.1 

CaO : 11.15 Ta : Ho : 
glass 

Others - 
Na20 : 0.68 Th : Tm : 

K20 : 0.58 U : Yb: 28 Tota l  99.9 
P205 : 0.52 Lu : No. o f  po in t s  311 

5 : 
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THERMAL CONDUCTIVITY OF APOLLO 14 F INES 
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DRAN, J * C *  + DURAUD, J - P *  + MAURETTE,M. + DURRIEU,L. + JOURET,C. + LEGRESSUS,C. ( 1  9 7 2 )  
TRACK METAMORPHISM I N  EXTRATERRESTRIAL BRECCIAS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 2883 -2905  
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D!?EIBUS,G. + SPETTEL,B. + WANKE,H. ( 1 9 7 6 )  
L I T H I U M  AS A CORRELATED ELEMENT, I T S  CONDENSATION BEHAVIOUR, AND I T S  USE TO 
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PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3181-3190 
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PROCEED l NGS OF THE TH IRD LUNAR SC l ENCE CONFERENCE 
VOL . I I I P. 2479 -2495  
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PROCEED I NGS OF THE TH I 2 D  LUNAR SC l ENCE CONFERENCE 
VOL. I l l  P. 2387-2397 
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t iUnl lARD,N.J* + GAST,P.W* + RHODES,J.M. + BANSAL,B.M. + WIESMANN,H. + CHURCH,S. ( 1 9 7 2 )  
NONMARE UASALTS PART I I  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l l P.  1161 -1181  

tiUI3OARD,N.J. + NYQUIST,L.E. +RHODES,J.M. + BANSAL-,R.M-. + WIESMANN,H. + ( 1 9 7 2 )  
CHIJRCIi, S .E . 

CHEMICAL FEATURES OF LUNA-16 REGOLITH SAMPLE 
EAt?Tti AND PLANETARY SCIENCE LETTERS 
VOL. 13 P. 4 2 3  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 3 )  
VOLATILE TRACE ELEMENTS AND THE CHARACTFRIZATION OF THE. CAYLEY FORMATlOhl AND THE 

PR I M I T I VE LlJNAR CRUST 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
V3L.  2 P .  1 3 1 3 - 1 3 2 4  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I  AND P 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDIYGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1737-1  7 5 2  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 7 )  
TRACE ELEMENT GEOCHEMISTRY AND THE EARLY LUNAR DIFFERENTIAT1C)FJ 
PliOCEED l NGS OF THE E I GHTI 1 LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 6 2 3 - 6 3 2  

KEITH,J .E .  + CLARK,R.S. + BENNETT,L,J. ( 1 9 7 5 )  
Tt iE SATURATED ACT l V l T l ES OF 22NA,. 54MN, AND 56C0 AND THE DEPTH OF SAMPL l?JG OF 

SOILS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 8 7 9 - 1 8 9 0  

KE IT3 ,J .E .  + CLARK,R.S. + RICHARDSON,K.A. ( 1 9 7 2 )  
f..1'JtYh-2P.Y MESUREMENTSOF APOLLO 12,  14, AND 1 5  LUNAR SAMPLES 
P R X E E D i V G S  OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l l P .  1 6 7 1 - 1 6 8 1  

KEVPA,,M.J. + PAPIKE,J .J .  ( 1 9 8 0 )  
THE hPOLLO 1 6  REGOLITH: COMPARATIVE PETROLOGY OF THE t 2 0 U M  AND 20-10UM 

S g I L  FRACTIONS, LATERAL TRANSPORT AND DIFFERENTIAL V O L A T I L I Z A T I O N  
I N  PROCEEDINGS OF T H E l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1635 -1661  

KING,E.A.,JR. +BUTLER,J .C.  +CARMAN,M.F. ( 1 9 7 2 )  
CHONDRULES I N  APOLLO 1 4  SAMPLES AND S I Z E  ANALYSES OF APOLLO 1.4 AND 1 5  F I N E S  
PROCEEDINGS OF THE TH IRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  6 7 3 - 6 8 7  

2 2 9  

S O I L  1 4 1 6 3  

Handbook of Lunar Soils



KLINE,D. + WEEKS,R.A. ( 1 9 7 2 )  
NUCLEAR MAGNETIC RESONANCE PROPERTIES OF LUNAR SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 2495 -2503  

KOROTEV,R.L. + HASKIN,L.A. + LINDSTROM,M.M. ( 1 9 8 0 )  
A SYNTHESIS OF LUNAR HIGHLANDS COMPOSITIONAL DATA 
I N  PROCEEDINGS OF THE I I T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 395 -429  

KRESAK,L. ( 1 9 7 8 )  
PASSAGES OF COMETS ANDASTEROIDS NEAR THE EARTH 
ASTRONOMICAL INSTITUTEOF CZECHOSLOVAKIA, BULLETIN 
VOL. 29,  103-1 1 4  
SLOVENSKA AKADEMIA VIED, ASTRONOMICKY USTAV, BRATISLAVA, CZECHOSLOVAKIA 

LABoTKA,T.Cn + KEMPA,M.J. + WHITE,C. + PAPIKE,J.J. ( 1 9 8 0 ) .  
THE LUNAR REGOLITH: COMPARATIVE PETROLOGY OF THE SAMPLING S ITES 
LUNAR AND PLANETARY SCIENCE X I ,  P. 587-589 

LABOTKA,T.C. + KEMPA,M.J. + WHITE,C. + PAPIKE,J.J. + LAUL,J.C. ( 1 9 8 0 )  
THE LUNAR REGOLITH: COMPARATIVE PETROLOGY OF THE APOLLO S ITES 
I N  PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1285 -1305  

LALOU,C. + VALLADAS,G. + BRIT0,U.  + HENNI,A. + CEVA,T. + VISOCEKAS,R. ( 1 9 7 2 )  
SPECTRAL EMISSION OF NATURAL AND A R T I F I C I A L L Y  INDUCED THERMOLUMINESCENCE I N  

APOLLO 1 4  LUNAR SAMPLE 14163,147 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 3009-3021 

LAMBERT,G. + GRJEBINE,T. + LEROULLEY,J.C. + BRISTEAU,P. ( 1 9 7 2 )  
ALPHA S PECTROMETRY OF A SURFACE EXPOSED LUNAR ROCK 
P90CEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l I P. 1771 -1779  

LAMSERT,G. + LEROULLEY,J.C. + BRISTEAU,P. ( 1 9 7 5 )  
EVIDENCE OF GASEOUS RADON-222 BETWEEN F INES GRAINS WITHIN LUNAR REGOLITH 
PR3CEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1803 -1810  

LAUL,J.C. + GANAPATHY,R. + MORGAN,J.W. + ANDERS,E. ( 1 9 7 2 )  
METEOQITIC AND NON-METEORITIC TSACE-ELEMENTS I N  LUNA-16 SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
V9L. 13 P.  450-454SEE ERRATA VOL. 1 4  P. 451  

LALJL, . j  .C. + iEPEL,E.A. ( 1  9 8 0 )  
THE LUNA? REGOLITHS "COMPARATIVE CHEMISTRY OF THE SAMPLING S ITESw 
LUNAR AND PLANETARY SCIENCE X I ,  P. 610 -612  

LAUL,J.C. + P A P I Y E , J . J .  ( 1 9 8 0 )  
TYE L!Jllh'l ?EGO!- I TH : COblPARAT I VE CHEM 1 STRY OF THE APOLLO S l TES 
I Y  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1 3 0 7 - 1 3 4 0  

LAUL,J.C. + PAPIKE,J.J. + SIMON,S.B. ( 1 9 8 2 )  
THE APOLLO 1 4  REGOLITH: CHEMISTRY OF CORES 1 4 2 1 0 / 1 4 2 1 1  AND 1 4 2 2 0  AND SOILS 

14141,  1 4 1 4 8  AND 1 4 1 4 9  
PROCEED I NGS OF THE i 3th LUNAR AND PLANETARY sc I ENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A247-A259 
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LAUL,J.C. + WAKITA,H.+ SHOWALTER,D.L. + BOYNTON,W.V. + SCHMITT,R.A. ( 1 9 7 2 )  
BULK, RARE EARTH, AND OTHER TRACE ELEMENTS I N  APOLLO 1 4  AND 1 5  AND LUNA 1 6  

SAM PLES 
PROCEEDINGS OF THE TH lRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1181 -1201  

LEVY,M.C. + LEVY,C. +CAYE,R. + PIERROT,R. ( 1 9 7 2 )  
THE MAGNESIAN SPINEL-BEARING ROCKS FROM THE FRA MAURO FORMATION 
PROCEEDINGS OF THE TH lRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  8 8 7 - 8 9 5  

LINDSTROM,M.M. + DUNCAN,A.R. + FRUCHTER,J.S. + MCKAY;D.S. + STOESER,J.W. + ( 1 9 7 2 )  
GOLES,G.G. + LINDSTROM,D.J. 

COMPOS I T I ONAL CHARACTER I ST I cs OF SOME APOLLO 1 4  CLAST I c MATER I ALS 
PROCEEDINGS OF THE TH lRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1 2 0 1 - 1 2 1 5  

LIPSCHUTZ,M.E. + BALSIGER,H. + REY,P. + PELLY,I.Z. + MENDIA,M.D. ( 1 9 7 3 )  
VANADIUM ISOTOPIC COMPOSITION AND FERROMAGNESIAN ELEMENT CONTENTS OF THREE 

APOLLO 1 5  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 3 6 9 - 1 3 7 8  

LUGMAIR,G.W. + MARTI ,K. ( 1 9 7 1  ) 
NEUTSON CAPTURE EFFECTS I N  LUNAR GADOLINIUM AND IRRADIATION H ISTORIES  OF SOME 

LUNAR ROCKS 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 3  P. 3 2  

MAHMOOD,A. + MITCHELL,J.K. + CARRIER,W.D.,I I I  ( 1 9 7 4 )  
GRAIN OSlENTATlON I N  LUNAR S O l L  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 3 4 7 - 2 3 5 4  

MASSON,C.R. + SMITH,I .B.  + JAMIESON,W.D. + MCLACHLAN,J.L. + VOLBORTH,A. ( 1 9 7 2 )  
CHROMATOGRAPHIC AND MINERALOGICAL STUDY OF APOLLO 1 4  F I N E S  
PROCEEDINGS OF THE TH lRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1 0 2 9 - 1 0 3 7  

MASUDA,A. + NAKAMURA,N. + KURASAWA,H. + TANAKA,T. ( 1 9 7 2 )  
PRECISE DETERMINATION OF RARE-EARTH ELEMENTS I N  THE APOLLO 1 4  AND 1 5  

SAM PLES 
PROCEEDINGS OF THE TH lRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1 3 0 7 - 1 3 1 5  

MASUDA,A. + YANAGITA,S. + MARUCHI,Y. + NOTSU,K. + OJIMA,M. ( 1 9 7 2 )  
LANTHAMUM 1 3 8 / 1 3 9  RAT IO  I N  LUNAR SAMPLE 1 4 1 6 3  
TH lRD LUNAR SCIENCE CONFERENCE - EXTENDED ABSTRACTS, L .S . I .  - M.S.C. 
P.  520-522 

MCKAY,D.S. + HEIKEN,G.H. + TAYLOR,R.M. + CLANTON,U.S. + MORRISON,D.A. + ( 1 9 7 2 )  
LADLE,G.H. 

APOLLO 1 4  SOILS :  S I Z E D I S T R I B U T I O N  AND PARTICLE TYPES 
PROCEEDINGS OF THE TH lRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  9 8 3 - 9 9 5  
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MCKAY,G.A. + WEILL,D.F. ( 1 9 7 6 )  
PETROGENESIS OF KREEP 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2427 -2447  

MEGRUE,G.H. + STEINBRUNN,F. ( 1 9 7 2 )  
CLASSIFICATION AND SOURCE OF LUNAR S O l L S t  CLASTIC ROCKSt AND INDIV IDUAL MINERAL 

ROCK, AND GLASS FRAGMENTS FROM APOLLO 12 AND 1 4  SAMPLES AS DETERMINED BY THE 
CONCENTRATION GRADIENTS OF THE HELIUM, NEON, AND ARGON ISOTOPES 

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
V9L. I I P.  1899 -1917  

MODZELESK1,V.E. + MODZELESK1,J.E. + MOHAMMED,M.A. + NAGY,L.A. + NAGY,B. + (1973) 
MCEWAN,W.S. + UREY,H.C. + HAMILTON,P.B. 

CARBON-COMPOUNDS I N  PYROLYSATES AND AMINO-ACIDS I N  EXTRACTS OF APOLLO-14 
LUNAR SAMPLES 

NATURE- PHYSICAL SCIENCE 
VOL. 242P. 5 0  

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. + DELLES,F.M. + KELLY,W.R. + ( 1 9 7 2 )  
GIBSON,E.K., JR. 

TOTAL CARBON, NITROGEN, AND SULPHUR I N  APOLLO 1 4  LUNAR SAMPLES 
PROCEEDINGS OF THE THlRD LUNAR SCIENCE CONFERENCE 
VOL. l l P. 2051-2.059 

MORGAN,J.W. + LAUL,J.C. + KRAHENBUHL,U. + GANAPATHY,R. + ANDERS,E. ( 1 9 7 2 )  
MAJOR IMPACTS ON THE MOON: CHARACTERIZATION FROM TRACE ELEMENTS I N  

APOLLO 1 2  AND 1 4  SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l l P. 1377-1 3 9 7  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 31 5-335 

MORRIS,R.V. ( 1 9 7 7 )  
ORIGIV AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F INE-  

GRAINED METAL I N  LUNAR SOIL:  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SC!ENCE CONFERENCE 
VOL. 3 P. 3719 -3747  

THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

MULLER,O. ( 1 9 7 2 )  
CHEMICALLY BOUND NITROGEN ABUNDANCES I N  LUNAR SAMPLES, AND ACTIVE GASES RE- 

LEASED BY HEATING AT LOWER TEMPERATURES 2 5 0  TO 5 0 0  C 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I 1  P.  2059 -2069  
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MURTHY,V.R. + EVENSEN,N.M. + JAHN9B.M. + COSCIO,M.R.,JR. ( 1 9 7 2 )  
APOLLO 1 4  AND 1 5  SAMPLES: RB-SR AGES, TRACE ELEMENTS, AND LUNAR EVOLUTION 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I 1  P. 1503 -1515  

NAGLE,J.S. ( 1 9 8 0 )  
CORE 1 4 2 2 0  AND THE LATERAL CONTINUITY OF SOILS AT APOLLO 1 4  STATION G 
THE MOON AND THE PLANETS 
VOL. 23, 165-183 
NORTHRO P SERVICES, INC., HOUSTON, TX 7 7 0 3 4  

NAUGHTON,J.J. + HAMMOND,D.A. + MARGOLIS,S.V. + MUENOW,D.W. ( 1 9 7 2 )  
THE NATURE AND EFFECT OF THE VOLATILE CLOUD PRODUCED BY VOLCANIC AND 

IMPACT EVENTS ON THE MOON AS DERIVED FROM A TERRESTRIAL 
VOLCANIC MODEL 

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 2015 -2025  

NELEN,J. + NOONAN,A. + FREDRIKSSON,K. ( 1 9 7 2 )  
LUNAR GLASSES RRECCIASAND CHONDRULES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 723-739 

NYQUIST,L.E. + HUBBARD,N.J. + GAST,P.W. + BANSAL,B.M. + WIESMANN,H. + JAHN,B.M. ( 1 9 7 3 )  
96-SR SYSTEMATICS FOR CHEMICALLY DEFINED APOLLO 1 5  AND 1 6  MATERIALS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1823-1 8 4 6  

NYQUIST,L.E. + HUBBARD,N.J. + GAST,P.W. + CHURCH,S.E. + BANSAL,B.M. + ( 1 9 7 2 )  
W I ESMANN,H. 

RB-SR SYSTEMATICS FOR CHEMICALLY DEFINED APOLLO 1 4  BRECCIAS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l I P. 1515 -1531  

OLHOEFT,G.R. + STSANGWAY,D.W. + FRISILL0,A.L .  ( 1 9 7 3 )  
LUNAR SAMPLE ELECTRICAL PROPERTIES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3133 -3150  

OLHOEFT,G.R. + STRANGWAY,D.W. + PEARCE,G.W. ( 1 9 7 5 )  
EFFECTS OF WATER ON ELECTRICAL PROPERTIES OF LUNAR F INES 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3333 -3342  

PALME,H. + WANKE,H. ( 1 9 7 5 )  
A UNIF IED TqACE-ELEMENT MODEL FOR THE EVOLUTION OF THE LUNAR CRUST AND MANTLE 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 11  79-1 2 0 2  

PAPANASTASSIOU,D.A. +WASSERBURG,G.J. ( 1 9 7 1 )  
RB-SR AGES OF IGNEOUS ROCKS FROM APOLLO-14 MISSION AND AGE OF FRA MAURO 

FORMAT l ON 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 2  P. 3 6  
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PAPIKE, J.J. + SIMON,S.B. + WHITE,C. + LAW,J.C. ( 1 9 8 1  1 
THE RELATIONSHIP OF THE LUNAR REGOLITH < I 0  Nrn FRACTION AND AGGLUTINATES. 

PART I; A MODEL FOR AGGLUTINATE FORMATION AND SOME INDIRECT SUPPORTIVE 
E V l DENCE 

I N  PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 409-420 

PAPIKE,J.J. ( 1 9 8 1  
THE LUNAR REGOLITH: SIGNIFICANCE OF THE CHEMISTRY OF THE 

LESS THAN 1 0  MICROMETER FRACTION AND A MODEL FOR AGGLUTINATE 
FORMAT 1 ON I NVOLV l NG FUS l ON OF THE F l NEST FRACTION ( ~ 3 )  

LUNAR AND PLANETARY SCIENCE X11, P. 805-807 

PAPIKE,J.J. + WHITE,C. ( 1 9 8 1 )  
THE LUNAR REGOLITH: CALCULATED CHEMISTRY AND 

MAJOR ELEMENT PARTITIONING AMONG THE REGOLITH COMPONENTS 
LUNAR AND PLANETARY SCIENCE X I I ,  P. 808 -810  

PEARCE,G.W. + GOSE,W.A. + STRANGWAY,D.W. ( 1 9 7 3 )  
MAGNETIC STUDIES ON APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3045 -3076  

PERRY,C.H. + AGRAWAL,D.K. + ANASTASSAKIS,E. + LOWNDES,R.P. + TORNBERG,N.E. ( 1 9 7 2 )  
FAR INFRARED AND RAMANSPECTROSCOPIN INVESTIGATIONS OF LUNAR MATERIALS 

FROM APOLLO 11, 12,14, AND 1 5  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 3077 -3097  

POWELL,B.N. + WEIBLEN,P.W. ( 1 9 7 2 )  
PETROLOGY AND ORIGIN  OF L l T H l C  FRAGMENTS I N  THE APOLLO 1 4  REGOLITH 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 837 -853  

QUAIDE,W.L. + WRIGLEY,R.C. ( 1 9 7 2 )  
MINERALOGY AND ORIGIN  OF FRA MAURO F INES AND BRECCIAS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 771 -785  

RAMMENSEE,W. + WANKE,H. ( 1 9 7 7 )  
ON THE PART I T ION COEFF l C  l ENT OF TUNGSTEN BETWEEN'METAL AND S lL  ICATE AND I T S  

BEARING ON THE ORIGIN  OF THE MOON 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 399 -409  

RANCITELL1,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 2 )  
LUUAR SURFACE PROCESSES AND COSMIC RAY CHARACTERIZATION FROM APOLLO 12-15 

LUNAR SAMPLE ANALYSES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1681 -1693  

RANCITELL1,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 4 )  
SOLAR FLARE AND LUNAR SURFACE PROCESS CHARACTERIZATION AT THE APOLLO 1 7  S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 21  85 -2204  

RA0,K.J. + COOPER,A.R. ( 1 9 7 2 )  
OPTICAL PROPERTIES OF LUNAR GLASS SPHERULES FROM APOLLO 1 4  F INES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 l l P. 3143 -3157  
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REED,G.W.,JR. + JAVANOVIC,S. + FUCHS,L.H. ( 1 9 7 2 )  
TRACE ELEMENT RELATIONS BETWEEN APOLLO 1 4  AND 1 5  AND OTHER LUNAR SAMPLES, AND 

THE IMPLICATIONS OFA MOON-WIDE CL-KREEP COHERENCE AND PT-METAL NONCOHERENCE 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l l P.  1 9 8 9 - 2 0 0 3  

REED,G.W.,JR. + JOVANOVIC,S. ( 1 9 7 8 )  
PRIMORDIAL Pl3,RADIOGENIC P B  AND LUNAR S O l L  
MATURATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL . 2, 2 2  1 5 -2220  

REED,G.W.,JR. + JOVANOVIC,S. +FUCHS,L.H.  ( 1 9 7 1 )  
FLUORIDE AND OTHER TRACE-ELEMENTS I N  LUNAR PLAGIOCLASE CONCENTRATES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 11  P.  3 5 4  

HEES,C.E. + THODE,H.G. ( 1 9 7 2 )  
SULPHUR CONCENTRATIONSAND ISOTOPE RATIOS I N  LUNAR SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l l P. 1 4 7 9 - 1 4 8 7  

REES,C.E. + THODE,H.G. ( 1 9 7 4 )  
SULFUR CONCENTRATIONS AND ISOTOPE RATIOS I N  APOLLO 1 6  AND 1 7  SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1963 -1974  

REY,P. + BALSIGER,H. + LIPSCHUTZ,M.E. ( 1 9 7 2 )  
VANADIUM ISOTOPIC COMPOSITION AND THE CONCENTRATIONS OF I T  AND FERRO- 

MAGNESIAN ELEMENTS I N  LUNAR MATERIAL 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P .  1779 -1  7 8 7  

RH0,J.H. + COHEN,E.A.+ BAUMAN,A.J. ( 1 9 7 2 )  
SPECTROFLUOROMETRIC SEARCH FOR PORPHYRINS I N  APOLLO 1 4  SURFACE F I N E S  
PROCEEDIVGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P .  21 49-21  5 5  

RHODES,J.M. + BLANCHARD,D.P. + ADAMS,J.B. + CHARETTE,M. + BRANNON,J.C. + ( 1 9 7 6 )  
RODGERS, K . V . 

THE CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS  - PART I I APOLLO 1 4  S O I L  
LUNAR SCIENCE V I I  - L .S . I .  
PART I I  P. 7 3 3 - 7 3 5  

ROEDDER,E. + WEIBLEN,P.W. ( 1 9 7 2 )  
PETROGRAPHIC FEATURES AND PETROLOGIC SIGNIFICANCE OF MELT INCLUSIONS I N  

APOLLO 1 4  AND 1 5  ROCKS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  251 -281  

ROSE,H.J.,JR. + CUTTITTA,F.  + ANNELL,C.S. + CARRON,M.K. + CHRISTIAN,R.P. + ( 1 9 7 2 )  
DWORNIK,E.J. + GREENLAND,L.P. + LIGON,D.T.,JR. 

COMPOSITIONAL DATA FORTWENTY-ONE FRA MAURO LUNAR MATERIALS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P .  1215 -1231  
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RUSS,G. P . , I I I  + BURNETT,D.S. + LINGENFELTER,R.E. + WASSERBURG,G.J. ( 1 9 7 1 )  
NEUTRON CAPTURE ON SM149 I N  LUNAR SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
V9L. 1 3  P. 5 3  

RUSSELL,W.A. + PAPANASTASSIOU,D.A. + TOMBRELL0,T.A. ( 1 9 7 6 )  
ABSOLUTE CA ISOTOPIC COMPOSITIONS I N  A LUNAR S O l L  
LUNAR SCIENCE V I I  - L.S.I. 
PART I I  P. 752-754 

RUSSELL,W.A. + PAPANASTASSIOU,D.A. + TOMBRELL0,T.A. + EPSTEIN,S. ( 1 9 7 7 )  
CA ISOTOPE FRACTIONATION ON THE MOON 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3791 -3805  

SCHNETZLER,C.C. + NAVA,D.F. ( 1 9 7 1 )  
CHEMICAL COMPOSITION OF APOLLO 1 4  SOILS 1 4 1 6 3  AND 1 4 2 5 9  
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 11 P. 3 4 5  

SIGNER, P. + BAUR,H. +DERKSEN,U. + ETIQUE,P. + FUNK,H. + HORN,P. + WIELER,R. ( 1 9 7 7 )  
HELIUM, NEON, AND ARGON RECORDS OF LUNAR S O l L  EVOLUTION 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3657 -3683  

SIMON,S.B. + PAPIKE,J.,J. + LAUL,J.C. ( 1 9 8 1  1 
THE LUNAR REGOLITH: COMPARATIVE STUDIES OF THE APOLLO AND LUNA SITES. 
PETROLOGY OF SOILS FROM APOLLO 17, LUNA 16, 20, AND 2 4  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 371-388 

SMITH,J.V. ( 1 9 8 1 )  
WAS A HYDROUS AND CARBONATED MAGMA PRESENT ON THE MOON? 
LUNAR AND PLANETARY SCIENCE X I I ,  P. 1005 -1007  

STOENNER,R.W. + LINDSTROM,R.M. + LYMAN,W. + DAVIS,R.,JR. ( 1 9 7 2 )  
ARGON, RADON, AND TRIT IUM RADIOACTIV IT IES  I N  THE SAMPLE RETURN CONTAINER 

AND THE LUNAR SURFACE 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1703 -1719  

STOFFLER,D. + DENCE,M.R. + GRAUP,G. + ABADIAN,M. ( 1 9 7 4 )  
INTERPRETATION OF EJECTA FORMATIONS AT APOLLO 1 4  AND 1 6  S ITES BY A COMPARATIVE 

ANALYSIS OF EXPERIMENTAL, TERRESTRIAL, AND LUNAR CRATERS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 137-1 5 0  

STRASHEIM,A. + JACKSOr4,P.F.S. + COETZEE,J.H.J. + STRELOW,F.W.E. + WYBENGA,F.T. ( 1 9 7 2 )  
GRICIUS,A.J. + KOKOT,M.L. + SCOTT,R.H. 

ANALYSIS OF LUNAR SAMPLES 14163,  14259 ,  AND 14321  WITH ISOTOPIC DATA FOR 7 L 1 / 6 L I  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1337-1  3 4 3  

TATSUMOT0,M. + HEDGE,C.E. + DOE,B.R. + UNRUH,D.M. ( 1 9 7 2 )  
U-TH-PB AND RB-SR MEASUREMENTS ON SOME APOLLO 1 4  LUNAR SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l l P. 1531 -1557  S O l L  1 4 1 6 3  
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TAYLOR,G.J. + MARVIN,U.B. + REID,J.B.,JR. + WOOD,J.A. ( 1 9 7 2 )  
N O R I T I C  FRAGMENTS I N  THE APOLLO 1 4  AND 1 2  SOILS  AND THE O R I G I N  OF 

OCEANUS PROCELLARUM 
PQOCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  9 9 5 - 1 0 1  5 

TAYLOR,S.R. + KAYE,M.+ MUIR,P. + NANCE,W. + RUDOWSKI,R. + WARE,N.G. ( 1 9 7 2 )  
COMPOSITION OF THE LUNAR UPLANDS: CHEMISTRY OF APOLLO 1 4  SAMPLES FROM FRA MAURO 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1231 -1251  

TAYLOR,S.R. + MUIR,P.+ KAYE,M. ( 1 9 7 1 )  
TRACE-ELEMENT CHEMISTRY OF APOLLO-14 LUNAR S O l L  FROM FRA MAURO 
GEOCHIMICA ET COSMOCHIMICA ACTA 
VOL. 35 P. 9 7 5  

TERA,F. + WASSERBURG,G.J. ( 1 9 7 2 )  
U/TH/PB ANALYSES OF S O l L  FROM THE SEA OF F E R T I L I T Y  
EARTH AqD PLANETARY SCIENCE LETTERS 
VOL. 1 3  P .  4 5 7  

THODE,H.G. + REES,C.E. ( 1 9 7 2 )  
SULPHUR CONCENT9ATIONSAND ISOTOPE RATIOS I N  APOLLO 1 4  AND 1 5  SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P .  4 0 2 - 4 0 3  

TSAY,F.D. + MANATT,S.L. + LIVE,D.H. + CHAN,S.I. ( 1 9 7 3 )  
METALLIC FE PHASES I N  APOLLO 1 6  F I N E S  - THEIR O R I G I N  AND CHARACTERISTICS AS 

REVEALED BY ELECTRON S P I N  RESONANCE STUDIES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 7 5 1  - 2 7 6 2  

WALKER,R.J. + PAPIKE,J .J .  ( 1 9 8 1  
THE RELATIONSHIP OF THE LUNAR REGOLITH < I 0  pm FRACTION AND AGGLUTINATES. 

PART I I :  CHEMICAL COMPOSlf lON OF AGGLUTINATE GLASS AS A TEST OF "FUSION 
OF THE F INEST  FRACTION" ( F  MODEL 

I N  PROCEEDINGS- OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 421-432 

WANKE,H. + BADDENHAUSEN,H. + BALACESCU,A. + TESCHKE,F. + SPETTEL,B. + ( 1 9 7 2 )  
DREIBUS,G. + PALME,H. + QUIJANO-RIC0,M. + KRUSE,H. + WLOTZKA,F. + BEGEMANN,F. 

MULTIELEMENT ANALYSES OF LUNAR SAMPLES AND SOME IMPLICATIONS OF THE RESULTS 
PqOCEED I NGS OF THE TH 14D LUYAR SZ l ENCE CONFERENCE 
VOL. I I P. 1 2 5 1 - 1 2 6 9  

KANKE,H. + BADDENHAUSEN,H. + BLUM,K. + CENDALES,M. + DREISUS,G. klOFMEISTER,H. ( 1 9 7 7 )  
+ KRUSE,H. + JAGOUTZ,E. + PALME,C. + SPETTEL,B. + THACKER,R. + VILCSEK,E. 

ON THE CHEMISTRY OF LUNAR SAMPLES AND ACHONDRITES. PRIMARY MATTER I N  THE 
LUNAR HIGHLANDS: ARE-EVALUATION 

P90CEEDIYGS 3 F  THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2 1 9 1 - 2 2 1 3  

WANKE,H. + DREIBUS,G.+ PALME,H. ( 1 9 7 8 )  
PRIMARY MATTER I N  T3E LUNAR HIGHLANDS: THE 
CASE OF THE SIDEROPHILE ELEMENTS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE . 

VOL. 1,  8 3 - 1 1 0  
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WANKE,H. + DREIBUS,G.+ PALME,H. ( 1 9 7 9 )  
NON-METEORITIC SlDEROPHlLE ELEMENTS I N  LUNAR HIGHLAND ROCKS: . ~ 

EVIDENCE FROM PRIST INE ROCKS 
I N PROCEED l NGS OF THE 1 OTH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL . 1 , 61 1-626 

WANKE,H. + PALME,H. +BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + ( 1 9 7 5 )  
PALME,C. + SPETTEL,B. + TESCHKE,F. + THACKERtR. 

NEW DATA ON THE CHEMISTRY OF LUNAR SAMPLES: PRIMARY MATTER I N  THE LUNAR 
HIGHLANDS AND THE BULK COMPOSITION OF THE MOON 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1313 -1340  

WANKE,H. + PALME,H. +KRUSE,H. + BADDENHAUSEN,H. + CENDALES,M. + DREIBUS,G. + ( 1 9 7 6 )  
HOFMEISTER,H. + JAGOUTZ,E. + PALME,C. + SPETTEL,B. + THACKER,R. 

CHEMISTRY OF LUNAR HIGHLAND SOCKS: A REFINED EVALUATION OF THE COMPOSITION OF 
THE PRIMARY MATTER 

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3479 -3499  

WASSON,J.T. + CHOU,C.-L. + BILD,R.W. + BAEDECKER,P.A. ( 1 9 7 3 )  
EXTRALUNAR MATERIALS I N  CONE-CRATER S O l L  14141  
GEOCHlMlCA ET COSMOCHlMlCA ACTA 
VOL. 3 7  P. 2 3 4 9  - 2 3 5 3  

WEEKS,R.A. ( 1 9 7 2 )  
MAGNETIC PHASES I N  LUNAR MATERIAL AND THEIR ELECTRON MAGNETIC RESONANCE 

SPECTRA: APOLLO 1 4  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l I l P.  2503-251 9 

WEEKS,R.A. + PRESTEL,D. ( 1 9 7 4 )  
FERROMAGNETIC RESONANCE PROPERTIES OF LUNAR F INES AND COMPARISON WITH THE 

PRO PERTIES OF LUNARANALOGUES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2709-2728  

WIEDEMANN,H.G. + BAYER,G. ( 1 9 7 3 )  
INVESTIGATION OF MINERALS AND OF LUNAR SAMPLES ( 1 4 1 6 3 ,  1 4 2 5 8 )  BY SIMULTANEOUS 

THERMAL AND X-RAY ANALYSIS 
ZElTSCHRlFT FUR ANALYTISCHE CHEMIE, FRESENIUS 
VOL. 2 6 6  P .  9 7  - 1 0 9  

WIELE9,R. + ETIQUE,PH. + SIGNER,P. + POUPEAU,G. ( 1 9 8 0 )  
RECORD OF THE SOLAR CORPUSCULAR RADIATION I N  MINERALS FROM 

LUNAR SDILS:  A COMPARATIVE STUDY I N  NOBLE GASES AND TRACKS 
I N  PROCEEDIYGS 3F THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1369 -1393  

WIELER,R. + POUPEAU,G. + SIGNER,P. ( 1 9 8 0 )  
SOLAR NOBLE GAS SATURATION I N  LUNAR REGOLITH MINERALS; DOES I T  OCCUR? 
LUNAR AND PLANETARY SCIENCE X I ,  P. 1248 -1250  

WIIK,H.B. + MAXWELL,J.A. + BOUVIER,J.L. ( 1 9 7 3 )  
CHEMICAL COMPOSITION OF SOME APOLLO-14 LUNAR SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 7  P.  3 6 5  
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WILLIS,J .P .  + ERLANK,A.J. + GURNEY,J.J. + THEIL,R.H. + AHRENS,L.H. ( 1 9 7 2 )  
MAJOR, MINOR, AND TRACE ELEMENT DATA FROM SOME APOLLO 11 ,  12, 14, AND 1 5  SAMPLE 
PROCEEDINGS OF THE T H I R D  LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1269 -1  2 7 5  

WLOTZKA,F. + JAGOUTZ,E. + SPETTEL,B. + BADDENHAUSEN,H. + BALACESCU,A. + WANKE, ( 1 9 7 2 )  
ON LUNAR METALL IC  PARTICLES AND THEIR  CONTRIBUTION TO THE TRACE ELEMENT CON- 

TENT OF APOLLO 1 4  AND 1 5  S O I L S  
PROCEED l NGS OF THE TH l RD LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  1 0 7 7 - 1 0 8 5  

WLOTZKA,F. + SPETTEL,B. + WANKE,H. ( 1 9 7 3 )  
ON THE COMPOSITION OF METAL FROM APOLLO 1 6  F I N E S  AND THE METEORITIC COMPONENT 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 4 8 3 - 1 4 9 2  

YANIV,A. + HEYMANN,D. ( 1 9 7 2 )  
ATMOSPHERIC AR40 I N  LUNAR F I N E S  
PROCEEDINGS OF THE TH IRD LUNAR SCIENCE CONFERENCE 
VOL. l l P. 1 9 6 7 - 1 9 8 1  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823 -1  8 4 4  

ZELLNER,B. + LEAKE,M.+ LEBERTRE,T. + DUSEAUX,M. + DOLLFUS,A. ( 1 9 7 7 )  
THE ASTEROID ALBEDO SCALE. I .  LABORATORY POLARIMETRY OF METEORITES 
PROCEEDINGS OF THE EIGHTH LUNA4 SCIENCE CONFERENCE 
VOL. 1 P .  1 0 9 1 - 1 1 1 0  
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SOIL: 14240 

LOCATION COMENTS: Stat ion G, 30 m northeast.of North T r i p l e t  Crater. F i l l e d  w i t h  s o i l  
from the trench bottom. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. ( gm): < I  mn 1. Collected mass; 168.0 
2. ( gm): 1-2 mn 2. Color: 
3. ( gm): 2-4 mn 3. Bag no. : SESC (2060) 
4. ( gm): 4-10 mn 4. Container: Special envlronment sample 
5. ( gm): > 1 an container (SESC) . Retained 
6. 14240 ( 168.0 gm): Resewe I n  vacuum container ( ALSRC ) . 

(not  sieved) 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. . Is/FeO: 46.0, submature 
2. Agglutinates : 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS : 

(Rose e t  a1 . , 1972 (Rose e t  a1 . , 1972) 

Cr203: 

FeO : 

MnO : 

MgO : 

CaO : 

Na20 : 

K20 : 

'2'5 : 
5 : 

PPm - P Pm - 
Sc: 28 La: 67 

V : 52 Ce : 

Co: 33 Nd: 

N i :  320 Sm : 

Ba: 1170 Eu : 
S r :  390 Tb: 

H f :  Dy: 
Ta : Ho : 

Th : Tm : 

U : Yb: 23 
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BIBLIOGRAPHY FOR 1 4 2 4 0  

ALEXANDER,E.C.JR. +COSCIO,M.R.JR. +DRAGON,J.C. + S A I T O , K .  ( 1 9 8 0 )  
K/AR DATING OF LUNAR SOILS IV:  ORANGE GLASS FROM 7 4 2 2 0  AND 

AGGLUTINATES FROM 1 4 2 5 9  AND 1 4 1 6 3  
IN  PROCEED I NGS OF THE i ITH LUNAR AND PLANETARY sc IENCE CONFERENCE . 
VOL. 2, 1663 -1677  
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P. 187 -189  
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PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2353 -2374  

DESMARAIS,D.J. + HAYES,J.Y. + MEINSCHEIN,W.G. ( 1 9 7 3 )  
THE DISTRIBUTION I N  LUNAR S O l L  OF CARBON RELEASED BY PYROLYSIS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1543-1 5 5 8 '  

EPSTEIN,S. + TAYLOR,H.P.,JR. ( 1 9 7 2 )  
0 1  8 / 0 1  6, S 130/S 128, C13/C12, AND D/H STUD1 ES OF APOLLO 1 4  AND 1 5  SAMPLES 
P40CEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1429-1  4 5 5  

FARR,T.G. + BATES,B.A. + RALPH,R.L. + ADAMS,J.B. ( 1 9 8 0 )  
EFFECTS OF OVERLAWING OPTICAL ABSORPTION BANDS OF 

PYROXENE AND GLASSON THE REFLECTANCE SPECTRA OF LUNAR SOILS 
I N  PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1 , 71 9 -729  

F ILLEUX,C.A. + SPEAR,R.H. ( 1 9 7 8 )  
TOMBRELL0,T.A. + BURNETT,D.S. 

D!SECT MEASUREMENT OF SURFACE CARBON 
CONCENT3ATIONS FOR LUNAR S O l L  BRECCIAS 
I Y  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOi. 2, 1599-1 6 1 8  

GHOSE,S. + NG,G. + WALTER,L.S. ( 1 9 7 2 )  
CLINOPYROXENES FROM APOLLO 1 2  AND 14:  EXOLUTION, DOMAIN STRUCTURE, AND CATION 

ORDER 
PROCEEDIYGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 507 -533  

KOROTEV,R.L. + HASKIN,L.A. + LINDSTROM,M.M. ( 1 9 8 0 )  
A SYNTHESIS OF LUNAR HIGHLANDS COMPOSITIONAL DATA 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 395 -429  
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LAUL,J.C. + WAKITA,H.+ SHOWALTER,D.L. + BOYNTON,W.V. + SCHMITT,R.A. ( 1 9 7 2 )  
BULK, RARE EARTH, AND OTHER TRACE ELEMENTS I N  APOLLO 1 4  AND 1 5  AND LUNA 1 6  

SAM PLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1181-1201 

LOFGREN,G.E. + SMITH,D.P. + BROWN,R.W. ( 1 9 7 8 )  
DYNAMIC CRYSTALLIZATION AND MELTING OF A LUNAR 
S O l L  
I N  PROCEEDINGS OF THE 9TH LUNR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 959 -976  

MODZELESK1,V.E. + MODZELESKI,J.E. + MOHAMMED,M.A. + NAGY,L.A. + NAGY,B. + ( 1 9 7 3 )  
MCEWAN,W.S. + UREY,H.C. + HAMILTON,P.B. 

CARBON-COMPOUNDS I N  PYROLYSATES AND AMINO-ACIDS I N  EXTRACTS OF APOLLO-14 
LUNAR SAMPLES 

NATURE- PHYSICAL SCIENCE 
VOL. 242P. 5 0  

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. + DELLES,F.M. + KELLY,W.R. + ( 1 9 7 2 )  
GIBSON,E.K.,JR. 

TOTAL CARBON, NITROGEN, AND SULPHUR I N  APOLLO 1 4  LUNAR SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. l l P. 2051  - 2 0 5 9  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATUITY) OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP 1 LAT  l ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

MORRIS,R.V. + LAUER,H.V.JR. ( 1 9 8 0 )  
FEO AND IS/FEO DEPTH PROFILES FOR THE APOLLO 1 4  CORES 1 4 2 1 0 / 1 1  AND 1 4 2 2 0  
LUNAR AND PLANETARY SCIENCE X I ,  P. 750 -752  

NAGLE, J.S. ( 1 9 7 9 )  
PRELIMINARY DESCRIPTION AND INTERPRETATION OF APOLLO 1 4  CORES 1 4 2 1 1 / 1 0  
I N  PROCEEDINGS OF THE 10TH LUNAReAND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1299 -1319  

NAGLE,J.S. ( 1 9 8 0 )  
CORE 1 4 2 2 0  AND THE LATERAL CONTINUITY OF SOILS AT APOLLO 1 4  STATION G 
THE MOON AND THE PLANETS 
VOL. 23, 165-183 

NAGLE, J.S. ( 1 9 8 2 )  
SUBCRATER L l T H l F l C A T l O N  OF POLYMICT REGOLITH BRECCIA 
PROCEEDINGS OF THE 13 th  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A131-A146 

REED,G.W.,JR. + JOVANOVIC,S. ( 1 9 7 8 )  
PRIMORDIAL PB,RADIOGENIC PB AND LUNAR S O l L  
MATURATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 221  5-2220 
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RHODES,J.M. + BLANCHARD,DeP* + ADAMS,J.B. + CHARETTE,M. + BRANNON,J.C. + ( 1 9 7 6 )  
RODGERS , K. V . 

THE CHEMISTRY OF AGGLUTINATE FRACTIONS IN LUNAR SO I LS - PART I I APOLLO 1 4  SOIL 
LUNAR SCIENCE V I I  - L.S.I.  
PART I I  P. 7 3 3 - 7 3 5  

ROSE,H=J-,JR. + CUTTITTA,F.  + ANNELL,C.S. +CARRON,M.K. +CHRISTIAN,R.P.  + ( 1 9 7 2 )  
DWORNIK,E.J. + GREENLAND,L.P. + LIGON,D.T.,JR. 

COMPOSITIONAL DATA FORTWENTY-ONE FRA MAURO LUNAR MATERIALS 
PROCEEDINGS OF THE TH IRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1215 -1231  

TAYLOR,G.J. + WARNER,R.D. + KEIL,K.  ( 1 9 7 8 )  
VLT MARE BASALTS: IMPACT MIXING,PARENT MAGMA 
TYPES,AND PETROGENESIS 
I N  MARE CRISIUM:  THE VIEW FROM LUNAR 2 4  (R. B. MERRILL AND 
J .  J.  PAPIKE, EDS.) P .357-370 

WARREN, P.H.AFIATTALAB,F. + WASSON,J.T. ( 1 9 7 8 )  
INVESTIGATION OF UNUSUAL KREEPY SAMPLES: 
P R I S T I N E  ROCK 15386,CONE CRATER S O l L  FRAGMENTS 
14143,AND 12023,A TYPICAL APOLLO-12 S O l L  
I N  PROCEEDINGS OF THE 9TH LUNR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1 , 6 5 3 - 6 6 0  
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SOIL: 14259 ( <  1 mn f r a c t i o n )  

LOCATION COMENTS: Locat ion vague. Co l l ec ted  a t  end o f  EVA-1, somewhere about 100 t o  
130 m west of t he  LM (between t h e  LM and Doublet Crater) .  Surface 
sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

l.* ( gm): c 1 mn 1. Co l lec ted  mass: 2576.78 p 
2. 14258 ( 64.33 gm): 1-2 mn 2. Color: 
3. 14257 ( 30.48 gm): 2-4 mn 3. Bag no.: Comprehensive sample bag (1007) 
4. 14256 ( 13.17 gm): 4-10 n 4. Container: Tef  1 on bag; vacuum con ta ine r  
5. ( gm): > 1 cm (ALSRC) . Processed i n  N2 
6. ( 0 gm): Reserve atmosphere. 

* 14259 = 2352.1 gm < 1 n; 
14298 = 116.7 gm. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF'SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 85.0, mature 
2. Agglut inates:  52- 

3. 
4. 

GRAIN SIZE PARAMETERS: 

1. M,: 69 urn ( <  1 cm); 63 urn ( c  1 m) 
2. Md: 64 um 

3. 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Rose e t  al.,  1972) (Rose e t  a1 . , 1972 ) 

% - ppm ppm 
Si02 : 48.16 Sc: 28 La: 77 

T i 0 2 :  1.73 V : 62 Ce : 

A1203: 17.60 Co: 38 Nd: 

Cr203: 0.26 Ni :  440 Sm: 

PETROGRAPHY: (90-150 wI) 
( McKay e t  a1 . , 1972 

Components % - 
Agglut ina tes  51.7 
Brecc i  as 

Recrystal  1 i r e d  20.3 
V i  t r i c  5.0 

Angular Glass 
Brown 6.7 
Color less  3.3 
Pale Green - 

Glass Drop le ts  
Brown 1.3 
Col or1  ess 0.6 
Pale Green 0.3 

Ropy Glasses 0.6 
C l  i nopy roxene 3.7 
Orthopyroxene 0.6 
P lag ioc lase 4.7 
01 i v i n e  - 
Opaques - 
Basa l t  1.0 
Anorthosi t e  - 
Tachyl i t e  - 

FeO : 10.41 Ba: 1100 Eu : 

MnO : 0.14 S r :  150 Tb: Tota l  Number 
MgO : 9.26 H f :  Dy: Grains 300 

CaO : 11.25 Ta : Ho : 

Na20 : 0.61 Th : Tm : 

K,O : 0.51 U : Yb: 30 
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CHA0,E.C.T. + BEST,J.B. + MINKIN,J.A. ( 1 9 7 2 )  
APOLLO 14 GLASSES OF IMPACT ORIGIN  AND THEIR PARENT ROCK TYPES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 907-927 

F INKELMAN,R.B. ( 1  9 7 3 )  
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NELEN,J. + NOONAN,A. + FREDRIKSSON,K. ( 1 9 7 2 )  
LUNAR GLASSES BRECCIASAND CHONDRULES 
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THE CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS - PART I I APOLLO 1 4  SOIL  
LUNAR SCIENCE V I I  - L . S . I .  
PART I 1  P. 733-735 
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N O R l T l C  FRAGMENTS I N  THE APOLLO 14 AND 1 2  SOILS AND THE ORIGIN  OF 

OCEANUS PROCELLARUM 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 995 -1015  

TAYLOR,G.R. + WOOLEY,B.C. ( 1 9 7 3 )  
EVALUATION OF LUNAR SAMPLES FOR THE PRESENCE OF VIABLE ORGANISMS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2267-2274 

TERA,F. + WASSERBURG,G. J. ( 1 9 7 2 )  
U/TH/PB ANALYSES OF S O l L  FROM THE SEA OF F E R T I L I T Y  
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 3  P .  4 5 7  

TSAY,F.D. +MANATT,S.L. +L IVE ,D .H .  +CHAN,S. I .  ( 1 9 7 3 )  
METALLIC FE PHASES I N  APOLLO 1 6  F I N E S  - THEIR ORIGIN  AND CHARACTERISTICS AS 

REVEALED BY ELECTRON S P I N  RESONANCE STUDIES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 2751 -2762  

UHLMANN,D.R. + KLEIN,L.  + KRITCHEVSKY,G. + HOPPER,R.W. ( 1 9 7 4 )  
THE FORMATION OF LUNARGLASSES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. -3 P. 2317-2332 

WAHLEN,M. + HONDA,M. + IMAMURA,M. + FRUCHTER,J.S. + FINKEL,R.C. +KOHL,C.P. + ( 1 9 7 2 )  
ARNOLD,J.R. + REEDY,R.C. 

COSMOGEN I C NUCL l DE S 1 NFOOTBALL-S I ZED ROCKS 
PROCEEDlNGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1719 -1733  

WALKER,D. + LONGH1,J.t HAYS,J.F. ( 1 9 7 2 )  
EXPERIMENTAL PETROLOGYAND ORIGIN  OF FRA MAURO ROCKS AND S O l L  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  797-81 9 

WANKE,H. + BADDENHAUSEN,H. + BALACESCU,A. + TESCHKE,F. + SPETTEL,B. + ( 1 9 7 2 )  
DREIBUS,G* + PALYE,H. + QUI  JANO-RIC0,M. + KRUSE,H. + WLOTZKA,F. + BEGEMANN,F. 

MULTIELEMENT ANALYSES OF LUNAR SAMPLES AND SOME IMPLICATIONS OF THE RESULTS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1251 -1269  

WANKE,H* + PALMEfH. +KRUSE,H. + BADDENHAUSEN,H. + CENDALES,M. + DREIBUS,G. + ( 1 9 7 6 )  
HOFME I STER, H. + JAGOUTZ, E. + PALME, C .  + SPETTEL, 5. + THACKER, R. 

CHEMISTRY OF LUNAR HIGHLAND ROCKS: A REFINED EVALUATION OF THE COMPOSITION OF 
THE PR IMARY MATTER 

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3479 -3499  

S O l L  1 4 2 5 9  
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WARREN, P.H.AFIATTALAB,F. + WASSON,J.T; ( 1 9 7 8 )  
INVEST IGAT ION OF UNUSUAL KREEPY SAMPLES: 
P R I S T I N E  ROCK 15386,CONE CRATER S O l L  FRAGMENTS 
14143,AND 12023,A  T Y P I C A L  APOLLO-12 S O l L  
I N  PROCEEDINGS OF THE 9 T H  LUNR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 6 5 3 - 6 6 0  

WASSON,J.T. +CHOU,C.-L. +BILD,R.W. +BAEDECKER,P.A. ( 1 9 7 3 )  
EXTRALUNAR MATERIALS I N  CONE-CRATER S O l L  1 4 1 4 1  
GEOCHIMICA E T  COSMOCHIMICA ACTA 
VOL. 3 7  P .  2 3 4 9  - 2 3 5 3  

WEIGAND,P.W. + HOLLISTER,L.S. ( 1 9 7 2 )  . PYROXENES FROM BRECC I A 1 4 3 0 3  
PROCEEDINGS OF THE TH IRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  471 -481  

WI IK,H.B. + MAXWELL,J.A. + BOUVIER,J.L. ( 1 9 7 3 )  
CHEMICAL COMPOSITION OF SOME APOLLO-14 LUNAR SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 7  P. 3 6 5  

WILL IS ,J .P .  + ERLANK,A.J. + GURNEY,J.J. + THEIL,R.H. + AHRENS,L.H. ( 1 9 7 2 )  
MAJOR, MINOR, AND TRACE ELEMENT DATA FROM SOME APOLLO 11,  12,  14,  AND 1 5  SAMPLE 
PROCEEDINGS OF THE T H I R D  LUNAR SCIENCE CONFERENCE 
VOL I I P. 1269-1  2 7 5  

WLOTZKA,F. + SPETTEL,B. + WANKE,H. ( 1 9 7 3 )  
ON THE COMPOSITION OF METAL FROM APOLLO 1 6  F I N E S  AND THE METEORIT IC  COMPONENT 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 4 8 3 - 1 4 9 2  

YANIV,A. + HEYMANN,D. ( 1 9 7 2 )  
ATMOSPHERIC AR40 I N  LUNAR F I N E S  
PROCEED l NGS OF THE TH IRD  LUNAR SC 1 ENCE CONFERENCE 
VOL. I I P. 1967 -1  9 8 1  

YOKOYAMA,Y. +REYSS,J .L .  +GUICHARD,F.  ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE S I X T H  LUNAR- SCIENCE CONFERENCE 
VOL. 2 P .  1 8 2 3 - 1 8 4 4  

ZELLNER,B. + LEAKE,M.+ LEBERTREPT. + DUSEAUX,M. + DOLLFUS,A. ( 1 9 7 7 )  
THE ASTEROID ALSEDO SCALE. I .  LABORATORY POLARIMETRY OF METEORITES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1 0 9 1 - 1 1 1 0  

S O l L  1 4 2 5 9  
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SOIL: 14260 ( <  1 mn f r a c t i o n )  

LOCATION COMMENTSt Locat ion vague. Somewhere between the  LM and a p o i n t  about 100 m 
west. Surface sample c o l l e c t e d  along w i t h  25 rocks and "chlps." 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 14260 ( 282.5 gm): < 1 m 1. Col lec ted mass: 316.0 gm 
2. 14262 ( 9.1 gm): 1-2 mn 2. Color: 
3. 14261 ( 8.2 gm): 2-4 mn 3. Bag no.: Colnprehensive sample bag (1039) 
4. 14263 ( 16.2 9): 4-10 m 4. Container: Teflon bag; vacuum conta lner  
5. ( 0 gm): '> 1 a (ALSRC) . Processed I n  N2 

( 0 gm): Reserve a m s p h e r e .  6. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 72.0, mature 

2. Aggl u t f  nates: 

GRAIN SIZE PARAMETERS: 

1. M,: 117 urn ( <  1 an); 86 ( <  1 

PETROGRAPHY: (<37 um) 
(Flnkelman, 1973) 

Components - X 

Law-A1 Glass 32.0 
High-A1 Glass 6.0 
Pyroxene 29.0 
~l agioclase 15.5 
O l i v l n e  5.5 
K-Rich Phases 2.5 
Fe-Metal 0.5 

2. M,: 95 urn I l m e n i t e  4.0 
a Misc. 5 .O 

3. No. o f  Grains - 
Counted 262 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Rhodes e t  a1 . . 1976) (Rhodes e t  a1 . . 1976) 

Cr203: 
FeO : 

MnO : 

MgO : 

CaO : 

PPm - 
Sc: 22.8 

v : 

Co: 38.1 

Ni: 450 
Ba : 

Sr : 

H f :  23.8 

fa :  3.8 

Th: 12.1 

U : 

C r :  1640 

ppm 
La: 66.5 

Ce: 172 

Nd: 

Sm: 28.9 
Eu: 2.40 

Tb: 8.3 

Dy: 

Ho : 

Tm : 

Yb: 21.7 

Lu: 3.06 
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EVA I 
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Stat ion 1,  2,  & 3 Maps Showing Sample Collection Sites; 
Modified from U.S. Geological  Survey Interagency Report 36. 
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E V A  II 

Station 6 

C o r e  15009,x , 7 15259 
\ / 
\ b ~ r e n c h ,  150 12, 
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L R V  

t 1 I 
0 10 20 30 40 50 Meters 

Stat ion 6 & 6 a  Maps Showing Sample Collection Sites. 
Modified from U.S. Geological Survey Interagency Report 36. 
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Sta t ion  7 ,  4 ,  & 8 /ALSEP/LM Maps  Showing Sample Co l lec t ion  S i tes .  

M o d i f i e d  F r o m  U.S. G e o l o g i c a l  Survey I n t e r a g e n c y  R e p o r t  3 6 .  
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EVA Ill 

Sta t ion  9 

1 5 5 1 0 - 1 5 5 1 5  

LRV @a be-*\ 
I 

1 

/ 
I 

1 5 5 0 0 -  1 5 5 0 8  \-,/ 
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\ 

Sta t ion  9 & 9 a  M a p s  Showing Sample  Co l lec t ion  Sites.  
Modi f ied  From U.S. Geolog ica l  Survey In teragency  Repor t  3 6 .  
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SOIL: 15013 

LOCATION COWENTS: Collected a t  Stat lon 8, ALSEP s i te ,  from the bottom o f  a 35cm deep 
trench. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

( gm): C l m n  1. Collected mass: 296.2 gn 
( gm): 1-2 n 2. Color: Dark gray ( f i e l d  descript ion) 
( gm): 2-4 mn 3. Bag no.: SESC (no number) 
( gm): 4-10 mn 4. Container: Vacuum contalner (spec1 a1 
( gml: > 1 an environment sample contal ner) 

15013 ( 296.2 gm): Reserve returned I n  sample co l  1 ectf  on 
bag 7 (beta-cloth) . 
Processed I n  vacuum. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 77.0, mature 

2. Aggl utlnates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M,: 
2. Md: 

MAJOR ELEMENTS: 
(Chr is t ian e t  a l . ,  1976) 

% - 
Si02 : 46.94 SC : 

Ti02 : 1.72 V : 

A1203: 14.46 Co: 

Cr203: 0.35 Ni : 
FeO : 14.98 Ba : 
MnO : 0.21 S r  : 

MgO : 10.35 H f :  

CaO : 10.38 Ta : 

TRACE ELEMENTS: 

ppa pprn 
La : 

Ce : 

Nd: 
Sm : 

Eu : 
Tb: 

Dy: 

Ho : 

Tm: 

Yb: 

Lu : 
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B l B L  1 OGRAPHY FOR 1 501  3 

CHANG,S. + LAWLESS,J.+ ROMIEZ,M. + KAPLAN,I.R. + PETROWSK1,C. + SAKAI,H. + ( 1 9 7 4 )  
SMITH, J.W. 

CARBON, NITROGEN AND SULPHUR ABUNDANCES I N  LUNAR F INES 1 5 0 1 2  AND 1 5 0 1 3  - 
ABUNDANCES, DISTRIBUTIONS AND ISOTOPIC COMPOSITIONS 

GEOCHlMlCA ET COSMOCHIMICA ACTA 
VOL. 3 8  (6 )  P. 353-372 

CHANG,S. + LENNON,K. ( 1 9 7 5 )  
IYPLANTATION OF CARBONAND NITROGEN IONS INTO LUNAR FINES:  TRAPPING 

EFF IC IENCIES AND SATURATION CONCENTRATIONS 
I PROCEEDINGS OF THE S IXTY LUNAR SCIENCE CONFERENCE 

VOL. 2 P. 2179 -2188  

CHANG,S. + MACK,R. + GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 3 )  
SIMULATED SOLAR WIND IMPLANTATION OF CARBON AND NITROGEN IONS INTO TERRESTRIAL 

BASALT AND LUNAR F INES 
P9OCEEDINGS OF THE FOUSTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1509-1 5 2 2  

CHRISTIAN,R.P. + BERMAN,S. + DWORNIK,E.J. + ROSE,H.J.,JR. + SCHNEPFE,M.M. ( 1 9 7 6 )  
COMPOSITION OF SOME APOLLO 14, 15, AND 1 6  LUNAR BRECCIAS AND TWO 

APOLLO 1 5 F l NES 
LUNAR SCIENCE V11 - L.S. I .  
PART I P. 138-1 4 0  

DESMARAIS,D.J. + BASU,A. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 5 )  
EVOLUTION OF CARBON ISOTOPES, AGGLUTINATES, AND THE LUNAR REGOLITH 
PR3CEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2353 -2374  

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 3 )  
THE DISTRIBUTION I N  LUNAR S O l L  OF CARBON RELEASED BY PYROLYSIS 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P .  1 7 8  

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 3 )  
THE DISTRIBUTION I N  LUNAR S O l L  OF CARBON RELEASED BY PYROLYSIS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1543-1 5 5 8  

CIREMAP4,E.L. + 3 'AMICO,J .  + DEFELICE,J.  ( 1 9 7 3 )  
RADIOACTIV IT IES  VS. DEPTH I N  APOLLO 1 6  AND 1 7  S O l L  
PSOCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2131 -2144  

FOX,S.W. + HARADA,K. + HARE,P.E. ( 1 9 7 3 )  
ACCUMULATED ANALYSES OF AMINO ACIDS PRECUSSORS I N  RETUSNED LUNAR SAMPLES 
PROCEEDIVGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2241 -2248  

GOEL,P.S. + SHUKLA,P.N. + KOTHAR1,B.K. + GARG,A.N. ( 1 9 7 4 )  
SOLAR HIND AS SOURCE OF NITROGEN 1'4 LUNAR F INES 
LUNAR SCIENCE V - L.S.I .  + J.S.C. 
PA2T I P. 270 -272  
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HODGES,F.N. + KUSHIR0,I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1033-1 0 4 8  

KAPLAN,I.R. + KERRIDGE,J.F. + PETROWSKI,C. ( 1 9 7 6 )  
L I G H T  ELEMENT GEOCHEMISTRY OF THE APOLLO 1 5  S I T E  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 481 -492  

KOTHAR1,B.K. + GOEL, P.S. ( 1 9 7 3 )  
NITROGEN I N  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1587-1  5 9 6  

KOTHAR1,B.K. + GOEL,P.S. ( 1 9 7 3 )  
TOTAL NITROGEN ABUNDANCES I N  SEVERAL LUNAR SAMPLES 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 2 9 2  

MOORE,C.B. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S.I .  + J.S.C. 
PART I I  P. 523 -525  

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 2 )  
CARBON AND NITROGEN INAPOLLO 1 5  LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 316 -318  

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
vOL. 2 P. 161 3-1 6 2 4  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP 1 LAT  l ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

MULLER,O. ( 1 9 7 3 )  
CHEMICALLY BOUND WITROGEN CONTENTS OF APOLLO 1 6  AND APOLLO 1 5  LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1625-1 6 3 4  

MULLER,O. + GRALLATH,E. + TOLG,G. ( 1 9 7 6 )  
NITROGEN I N  LUNAR IGNEOUS ROCKS 
LUNAR SCIENCE V I I  - L.S. I .  
PART l l  P. 580 -582  

MULLER,O. + GRALLATH,E. + TOLG,G. ( 1 9 7 6 )  
NITROGEN I N  LUNAR IGNEOUS ROCKS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1615 -1622  

SOIL  1 5 0 1 3  
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PETROWSK1,C. + KAPLAN,I.R. + KERRIDGE,J.F. ( 1 9 7 6 )  
L I G H T  ELEMENT GEOCHEMISTRY OF THE APOLLO 1 5  S I T E  
LUNAR SCIENCE V I I  - L.S.I.  
PART I 1  P. 6 8 5 - 6 8 7  

SIMONEIT,B.R. + CHRISTIANSEN,PmC. + BURLINGAME,A.L. ( 1 9 7 3 )  
VOLAT ILE  ELEMENT CHEMISTRY OF SELECTED LUNAR, METEORITIC,  AND TERRESTRIAL 

SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 6 3 5 - 1 6 5 0  

SIMONEIT,B.R. + WILDER,J.T. + WSZOLEK,P.C. + BURLINGAME,A.L. ( 1 9 7 2 )  
UCB SPACE SCIENCES LABORATORY ORGANIC CLEAN ROOM AND LUNAR MATERIAL TRANSFER 

F A C I L I T I E S .  THE TRANSFER OF P R I S T I N E  LUNAR MATERIAL FROM THE APOLLO 1 5  
SESC 1 5 0 1 2  AND SESC15013 

SPACE SCIENCES LABORATORY 
P. 1 - 1 5 4  

SIMONEIT,B.R. + WSZOLEK,P.C. + BURLINGAME,A.L. ( 1 9 7 2 )  
APOLLO 1 5  LUNAR SAMPLES: LM EXHAUST PRODUCTS I N  THE SESC 1 5 0 1 3  
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INST ITUTE  
P.  2 8 6 - 2 9 0  

SRINIVASAN, 8. ( 1 9 7 3 )  
VARIATIONS I N  THE ISOTOPIC COMPOSITION OF TRAPPED RARE GASES I N  LUNAR SAMPLE 

1 4 3 1 8  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 0 4 9 - 2 0 6 4  

S O I L  1 5 0 1 3  
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SOIL: 15014 

LOCATION COFMENTS: 'Contaminated* sample, co l lected under the b e l l  of the LM descent 
engine. Top s o i l  layer  (uppennost 1 or  2 em). 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

( gm): <I nm 1. Collected mass: 333.2 gn 
( gm): 1-2 mn 2. Color: 
( gm): 2-4 n 3. Bag no.: SESC 2 
( gm): 4-10 mn 4. Contalner: Vacuum container. Returned 
( gm): > 1 cm i n  a vacuum box (ALSRC 2). 

15014 ( 333.2 gm): Reserve Processed i n  N2 environment. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 

2 .  Agglutinates: 

3. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: 

% - 
Si02 : Sc : 
Ti02 : V : 

A1 203: Co : 

Cr203: N i  : 

FeO : Ba : 

MnO : Sr: 

MgO : H f :  

CaO : 

TRACE ELEMENTS: 

ppm ppm 
La: 
Ce : 

Nd : 

Sm : 

Eu : 

Tb: 

Dy: 

Ho : 

Tm : 

Yb: 

Lu : 
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SOIL: 15020 

LOCATION COMMENTS: Co l l ec ted  25 m west o f  t h e  LM. Surface sample. 

GENERIC SUBSAMPLES : MISCELLANEOUS: 

1. 15021 ( 500.2 gm): < 1 mn 1. Co l lec ted  mass: 607.5.gm ( <  1 an f rac t . )  
2. 15022 ( 10.0 gm): 1-2 IIMI 2. Color: 
3. 15023 ( 5.0 gm): 2-4 m 3. Bag no.: Contingency bag 
4. 15024 ( 3.6 gm): 4-10 4. Container: Te f l on  bag. Returned i n  
5.* ( 78.4 gm): > 1 an sample c o l l e c t i o n  bag (SCB 4 )  
6. 15020 ( 88.7 gm): Reserve i n  a i r .  Processed i n  N2. 

* Two brecc ia  samples (15025 and 15026) n o t  
inc luded i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

1. Is/FeO: 70.0, mature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Apo l l o  15 P.E.T., 1972)(Laul e t  al.,  1972) 

% - - PPm ppm 
Si02 : 46.56 Sc: 28 La: 26 

T i02 : 1.75 V : 114 Ce: 73 

A1203.: 13.73 Co: 40 Nd: 

cr203: ~i : sm: 12.9 

FeO : 15.21 Ba: 320 Eu: 1.4 

MnO : 0.20 Sr: 

PETROGRAPHY: (90-125. urn) 
(Basu e t  a1 . , 1981) 

Components % - 
Manomi nera l  i c 

P l  agioclase 15.0 
Pyroxene 3.6 
O l i v i n e  9.1 
Opaques 2.3 

Oxides 
Metal, 

Sulph. 
S i l i c a  Phase 

Crys ta l  1 i n e  
L i t h i c s  8.4 

ANT Su i te  (0.3) 
Anorthosi t e  0.3 
Gabbroic 

Mare Basa l t  (4.5) 
01 i v .  -6ear i  ng 
01 iv.-Free (2.9) 

Microgabbroic 0.3 
P o r p h y r i t i c ,  

Etc. 2.3 
Ophi t ic ,  Etc. 0.3 
I n t e r s e r t a l  / 

Tb: 2.3 Other Granular 
1.6 

Components % - 
Brecc i  as 14.9 

V i  t r i c  (12.3) 
Dark M a t r i x  11.7 
L i g h t  M a t r i x  0.6 

C r y s t a l l i n e  (2.6) 
Poi k i l  i t i c  
M e l t M a t r i x  1.0 
Other 1.6 

Agg lu t ina te  55.5 
Glass 6.1 

ROPY/ 
Cl  ast-Laden 2.3 

Quench- 
Crys ta l s  (0.3) 
( V i  t rophyres)  

Green Glass 0.3 
Other 

O e v i t r i f i e d  0.3 
(Cryptocry . ) 

Crys ta l /  
Clast-Free (3.2) 

Green 1.0 
Yellow 
Gray. 

MgO : 10.37 Hf: 9.9 Dy: Non-Mare Basa l t  (3.6) ~ o i o r l e s s  0.6 

CaO : 10.54 Ta: 1.2 Ho : Feldspathic Brown, Black , 
KREEPy 3.3 Etc. 0.3 

Na,O : 0.41 Th: 4.9 Tm : P l  a g - ~ h y i c  0.3 M i  scel 1 aneous 
L 

K20 : 0.20 U : 1.5 Yb: 9.5 
~nde te rm ina te  

Tota l  number 
P205 : 0.18 Zr: 350 Lu: 1.3 p a r t i c l e s  308 
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PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 
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SOIL: 15030 

LOCATION COmENTS: Sta t fon 8 (ALSEP s i t e ) .  From the  bottom of a 30 m deep trench. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 15031 ( 207.8 gm): < 1 nm 1. Col lec ted mass: 303.7 ~ I I  
2. 15032 ( 7.0 gm): 1-2 mn 2. Color: Dark gray 
3. 15033 ( 6.6 gm): 2-4 n 3. Bag no. : Doc. bag 252 
4. 15034 ( 7.0 gm): 4-10 n 4. Contaf ner: Tef lon bag (documented bag), 
5. ( gm): > 1 cm f n sample c o l l e c t i o n  bag 5 
6. 15030 ( 75.3 gm): Reserve (beta-c lo th)  . Returned f n 

ALSRC (vacuum conta iner )  . 
D i d  not  seal proper ly  so was 
exposed t o  a i r .  Processed i n  
N2 environment. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 68.0, mature 

2. Agglutinates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M*: 

2. Md: 69.3 um 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Laul e t  al., 1973)(Laul & Schmitt, 1973) 

u - P Pm - ppm 
SiO, : Sc: 28 La: 27 

L 

T i 0 2 :  1.70 V : 120 Ce: 75 
- 

A1203: 14.1 Co: 42 Nd: 

Cr203: 0.39 N i  : Sm: 12.9 

FeO : Ba: 270 Eu: 1.3 

MnO : 0.19 S r  : Tb: 2.4 

MgO : 12.0 H f :  9.5 Dy: - 
CaG : 10.20 Ta: 1.1 Ho : 

Na20 :  0.45 Th: 4.8 Tm : 

K20 : 0.23 U : 1.6 Yb: 8.7 

PETROGRAPHY: (90-125 um) 
(Basu e t  a1 . . 1981 1 

Components % - 
Monomf nera l  f c 23.0 

P lag ioc lase 6.1 
Pyroxene 13.1 
O l i v i n e  2.9 
Opaques (0.6) 

Oxides 0.6 
Metal, 

Sulph. 
S i l i c a  Phase 0.3 

Crysta l  1 i n e  
L i t h i c s  10.9 

ANT Su i te  (0.6) 
Anorthosf t e  0.3 
Gabbroic 0.3 

Mare Basal t (6.7) 
01 i v .  -Beari ng 0.6 
01 i v. -Free (4.2) 

Microcabbroic 
~ o r ~ h y r i t i c .  

Etc. 2.9 
Ophi t ic ,  Etc. 1.0 
I n t e r s e r t a i  / 

Granular 0.3 
Other 1.9 

Non-Mare Basa l t  (2.6) 
Fel dspathic 
KREEPy 2.6 
P l  ag-Phyic 

Indeterminate 1.0 

Components - % 

Breccias 15.4 
Vf trl c (13.8) 

Dark Mat r i x  12.5 
L i g h t  Ma t r i x  1.3 

C r y s t a l l i n e  (1.6) 
Poi k i l i t i c  0.6 
Me1 t Matrf  x 
Other 1.0 

Agglu t inate  42.3 
Glass 8.0 

ROPY / 
C l  ast-Laden 2.9 

Quench- 
Crys ta l s  (0.3) 
( V i  t rophyres) 

Green Glass 
Other 0.3 

Devi tri f i  ed 2.2 
(Cryptocry . ) 

Crysta l  / 
C l  ast-Free (2.6) - 

Green 0.3 
Yellow 1.0 
Gray, 
Col or1 ess 1.3 

Brown, Black, 
Etc. 

M i  scel 1 aneous 0.3 

Total  number 
p a r t i c l e s  312 

P2°5 : 
Zr: 320 Lu: 1.3 
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CHOU,C.-L. + BAEDECKER,P.A. + BILD,R.W. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE-ELEMENT SYSTEMATICS AND GREEN GLASS I N  APOLLO 1 5  LUNAR SOILS 
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THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 357 -359  

ENGELHARDT,W.V. + HURRLE,H. + LUFT,E. ( 1 9 7 6 )  
MICROIMPACT-INDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOSITION OF THE 

LUNAR REGOLITH 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 373 -392  . 

FINKEL,R.C. + WAHLEN,M. + ARNOLD,J.R. + KOHL,C.P. + IMAMURA,M. ( 1 9 7 3 )  
THE GRADIENT OF COSMOGENIC RADIONUCLIDES TO A DEPTH OF 4 0 0  G/CM2 I N  THE 

MOON 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 2 4 2  

GOLDSTEIN,J.I.  + AXON,H.J. ( 1 9 7 3 )  
COMPOSITION, STRUCTURE, AND THERMAL HISTORY OF METALLIC PARTICLES FROM 3 APOLLO 

1 6  SO I LS, 65701 ,  68501 ,  AND 63501  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 751 -775  

GORZ,H. + WHITE,E.W. + JOHNSON,%.G.,JR. + PEARSON,M.W. ( 1 9 7 2 )  
CESEMI STUDIES OF APOLLO 14  AND 15 F I N E S  
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VOL. i l l ?. 31 95-3201 

HODGES,F.N. + KUSHIR0 , I .  ( 1 9 7 3 )  
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PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1033 -1048  
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HOUSLEY,R.M. + CIRLIN,E.H. + PATON,N.E. + GOLDBERG,I.B. ( 1 9 7 4 )  
SOLAR WIND AND MICROMETEORITE ALTERATION OF THE LUNAR REGOLITH 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2623 -2642  

IMAMURA,M. + NISHI IZUM1,K.  + HONDA,M. + FINKEL,R.C. + ARNOLD,J.R. + KOHL,C.P. ( 1 9 7 4 )  
DEPTH PROFILES OF MN531N LUNAR ROCKS AND SOILS 
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GEOCHlMlCA ET  COSMOCHIMICA ACTA 
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THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
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MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. (1973) 
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
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VOL. 2, 2287 -2298  
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RANCITELL1,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 2 )  
LUNAR SURFACE PROCESSES AND COSMIC RAY CHARACTERIZATION FROM APOLLO 12 -15  

LUNA'? SAMPLE ANALYSES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. ! I P. 1681 -1693  

REED,G.W.,JR. + JOVANOVIC,S. ( 1 9 7 8 )  
PRIMORDI.4L PB,RADIOGENIC PB AND LUNAR S O l L  
MATUPAT I ON 
I N  P40CEEDIYGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2215 -2220  

STOENNER,R.W. + L I NDSTROM,R.M. + LYMAN, W. + DAV I S,S., JR. ( 1 9 7 2  
ARGON, RADON, AND TRIT IUM RADIOACTIV IT IES  I N  THE SAMPLE RETURN CONTAINER 

AND T9E LUNAR SUSFACE 
PROCEEDIYGS OF THE TH19D LUNAR SCIENCE COWFERENCE 
VOL. I I P. 1703 -1719  

STOFFLER,D. + DENCE,M.R. + GRAUP,G. + ABADIAN,M. ( 1 9 7 4 )  
INTERPRETATION OF EJECT4 FORMATIONS AT 4POLLO 1 4  AND 1 6  S ITES BY A COMPARATIVE 

ANALYSIS OF EXPERIMENTAL, TERRESTRIAL, AND LUNAR CRATERS 
PROCEEDIYGS 3F THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 137 -150  

TAYLOR,S.R. + GO!?TON,M.P. + MUIR,P. + NANCE,W. + RUDOWSKI,W. + WARE,N.G. ( 1 9 7 3 )  
LUNA2 HIGHLANDS COMPOSITION - APENNINE FRONT 
?ROCEEDlhlGS OF THE FOURTH LUNAS SCIENCE CONFERENCE 
VOL. 2 P. 1445 -1460  
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VON ENGELHARDT,W. + ARNDT,J. + SCHNEIDER,H. ( 1 9 7 3 )  
APOLLO 1 5  - EVOLUTION OF THE REGOLITH AND ORIGIN OF GLASSES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 239-250 

WAHLEN,M. + FINKEL,R.C. + IMAMURA,M. + KOHL,C.P. + ARNOLD,J.R. ( 1 9 7 3 )  
CO-60 I N  LUNAR SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 9  P.  3 1 5  - 3 2 0  

WALKER9R.J. + PAPIKE, J.J. ( 1 9 8 1  1 
THE APOLLO 1 5 REGOL I TH : CHEM ICAL MODEL I NG AND MAREIH I GHLAND M I X l NG 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 509-517 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 8 4 4  
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SOIL: 15040 

LOCATION COMMENTS: Stat ion 8 (ALSEP s i t e ) .  From the  top (near  surface) of the  trench. 
Trench I s  located 12 m southwest of a 5 m diameter c ra te r .  

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 15041 ( 269.6 gm): < 1 n 1 Collected mass: 392.4 gm 
2. 15042 ( 5.1 gm): 1-2 mn 2. Color: Dark gray 
3. 15043 ( 2.8 gm): 2-4 mn .3. Bag no.: Doc. bag 253 
4. 15044 ( 1.5 gm): 4 - 1 0 n  4. Container: Teflon bag, In beta-cloth 
5. ( gm): > 1 cm bag 6. Returned i n  a i r .  
6. 15040 ( 113.4 gm): Reserve Processed f n N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: PETROGRAPHY: (90-125 urn) 
(Basu e t  a1 . , 1981) 

1. Is/FeO: 94.0, mature 
2. Agglutf nates: Components - X 

3. Monmf neral 1 c 28.1 
4. Plagloclase 4.6 

Pyroxene 18.9 

GRAIN SIZE PARAMETERS : 01 i v f  ne 4.6 
Opaques 

Oxides 
1. Mz: Metal, 

2. Md: 65.1 um Sulph. 

3. 
Sf l fca  Phase 

Crystal 1 ine  

MAJOR ELEMENTS: TRACE ELEMENTS : Li th lcs  10.9 
ANT Sui te  (0.3 

(Laul 8 Schmitt, 1973)(Laul d Schmftt, 1973) Anorthosite 0.3 

Si02 : 
Ti02 : 1.70 

A1203: 14.20 

Cr203: 0.36 

FeO : 14.30 
MnO : 0.187 

MgO : 11.00 

CaO : 10.60 

Sc: 26 
V : 107 

Co: 41 

Ni : 

Ba: 250 

Sr: 

Hf: 9.1 

Ta: 1.1 

Th: 4.8 

U : 1.6 

Zr: 350 

ppm Gabbroic 
Mare Basalt (7.3) 

La: 26 
Ce: 68 

Nd: 
Sm: 12.7 

Eu: 1.3 

Tb: 2.2 

Dy: - 
Ho : 
Tm : 

Yb: 8.1 

Lu: 1.2 

. . 

0lfv.-Bearing 2.3 
0liv.-Free (4.0) 

Microgabbrofc 
Porphyrit ic,  

Etc. 2.0 
Ophitic, Etc. 2.0 
In te r se r ta l  1 

Granular 
Other 1.0 

Non-Mare Basalt (2.0) 
Feldspathic 
KREEPy 2.0 
P l  ag-Phyic 

Indeterminate 1.3 

Components - % 

Brecci a s  13.4 
Vl t r l  c (11.4) 

Dark Matrix 10.7 
Light Matrix 0.7 

Crystal1 f ne (2.0) 
Poikfl f t fc  0.3 
Melt Matrix 0.7 
Other 1.0 

Aggl u t i  nate 40.1 
Glass 7.8 

ROPY/ 
Clast-Laden 2.0 

Quench- 
Crystals  (0.3) 
(Vi trophyres 

Green Glass 
Other 0.3 

Devi t r i f ied 1.3 
(Cryptocry. 

Crystal / 
Clast-Free (4.2) 

Green 0.3 
Yellow 2.3 
Gray, 
Colorless 0.3 

Srown , Black, 
Etc . 1.3 

M i  s ce l l  aneous 

Total number 
p a r t i c l e s  307 
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BIBLIOGRAPHY FOR 15041  

APOLLO 1 5  PET ( 1 9 7 2 )  
APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION 
SC 1 ENCE 
VOL. 1 7 5  P. 3 6 3  

BASU,A. +BOWER,J.F. ( 1 9 7 6 )  
PETROLOGY OF KREEP BASALT FRAGMENTS FROM APOLLO 1 5  SOILS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 659 -678  

BASU,A. + BOWER,J.F. ( 1 9 7 7 )  
PROVENANCE OF APOLLO 1 5  DEEP D R I L L  CORE SEDIMENTS 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2841 -2867  

BASU,A. + McKAY,D.S. + GRIFFITHS,S.A. + NACE,G. ( 1 9 8 1 )  
REGOLITH MATURATION ON THE EARTH AND THE MOON WITH AN EXAMPLE FROM APOLLO 1 5  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 433-449 

BIRKEBAK,R.C. + DAWSON,J.P. ( 1 9 7 3 )  
SOLAR ALBEDO AND SPECTRAL REFLECTANCE FOR APOLLO 1 5  AND 1 6  LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2447 -2452  

BLANCHARD,D.P. + JACOBS,J.W. + BRANNON,J.C. + HASKIN,L.A. ( 1 9 7 6 )  
MAJOR AND TRACE ELEMENT COMPOSITIONS OF MATRIX AND AQHANlT lC CLASTS FROM 

CONSORTIUM BRECCIA 7 3 2 1 5  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2179 -2187  

BOGARD,D.D. + NYQUIST,L.E. ( 1 9 7 3 )  
40AR/36AR VARIATIONS I N  APOLLO 1 5  AND 1 6  REGOLITH 
PROCEEDINGS OF TYE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1975 -1986  

BOGARD,D.D. + NYQUIST,L.E. + HIRSCH,W.C. + MOORE,D.R. ( 1 9 7 3 )  
TRAPPED SOLAR AND COSMOGENIC NOBLE-GAS ABUNDANCES I N  APOLLO 1 5  AND APOLLO 1 6  

DEEP D R I L L  SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 21 ( 1 )  P.  52-69 

CADOGAN,P.H. + EGLINTON,G. + FIRTH,J.N.M. + MAXWELL,J.R. + MAYS,J.B. + ( 1 9 7 2 )  
PILLINGER,C.T.  

SURVE'Y OF LUNAR CARBONCOMPOUNDS: I I .  THE CARBON CHEMISTRY OF APOLLO 11, 12, 
14, AND 1 5  SAMPLES 

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL . I I P.  2069-2091 

CHURCH,S.E. + TILTON,G.R. + CHEN,J.H. ( 1 9 7 6 )  
LEAD ISOTOPIC STUDIES OF LUNAR SOILS: THEIR BEARING ON THE TIME SCALE OF 

AGGLUTINATE FORMATION 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 351-371 
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CHURCH,S.E. + TILTON,G.R. + WRIGHT,J.E. + LEE-HU,C. ( 1 9 7 6 )  
VOLATILE ELEMENT DEPLETION AND 39K/41K FRACTIONATION I N  LUNAS SOILS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 423 -439  

ELDRIDGE,J.S. + OIKELLY,G.D. +' NORTHCUTT,K.J. ( 1 9 7 2 )  
CONCENTRATIONS OF COSMOGENIC RADIONUCLIDES I N  APOLLO 1 5  ROCKS AND S O I L  
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 357 -359  

ENGELHARDT,W.V. + HURRLE,H. + LUFT,E. ( 1 9 7 6 )  
M I CRO IMPACT- I NDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOS I T I ON OF THE 

LUNAR REGOLITH 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 373 -392  

FARR,T.G. + BATES,B. + RALPH,R.L. + ADAMS,J.B. ( 1 9 8 0 ) .  
EFFECTS OF OVERLAPPING OPTICAL ABSORPTION BANDS OF PYROXENE 

AND GLASS ON THE REFLECTANCE SPECTRA OF LUNAR SOILS 
LUNAR AND PLANETARY SCIENCE X I ,  P. 276 -278  

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 6 )  
ELECTRICAL PROPERTIES OF APOLLO 1 7  ROCK AND S O l L  SAMPLES AND A SUMMARY OF 

ELECTRICAL PROPERTIES OF LUNAR MATERIAL AT 4 5 0  MHz FREQUENCY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2593 -2603  

GOLDSTEIN,J.I.  +AXON,H.J. ( 1 9 7 3 )  
COMPOSITION, STRUCTURE, AND THERMAL HISTORY OF METALLIC PARTICLES FROM 3 APOLLO 

1 6  SO I LS, 65701  , 68501,  AND 63501  
PROCEEDIidGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  751 -776  

GORZ,H. + WHITE,E.W. + JOHNSON,G.G.,JR. + PEARSON,M.W. ( 1 9 7 2 )  
CESEMI STUDIES OF APOLLO 1 4  AND 1 5  F INES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 I I  P. 3195 -3201  

HODGES,F.N. + KUSHIR0 , i .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1033 -1048  

HOUSLEY,R.M. + CIRLIN,E.K. + PATON,N.E. + GOLDBERG,I.B. ( 1 9 7 4 )  
SOLAR WIND SN3 P4ICPOKETEORITE ALTERATION OF THE LUNAR REGOLITH 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2523-2642  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 4 7 5 )  
C I  AND P 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1737-1 7 5 2  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
S O l L  BRECCIA RELATIONSHIPS AND VAPOR DEPOSITS ON THE MOON 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1753-1  7 6 0  
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KEITH,J.E. +CLARK,R.S. +RICHARDSON,K.A. ( 1 9 7 2 )  
GAMMA-RAY MEASUREMENTSOF APOLLO 12, 14, AND 1 5  LUNAR SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1671-1681 

KRAHENBUHL,U. + GANAPATHY,R. + MORGAN,J.W. + ANDERS,E. ( 1 9 7 3 )  
VOLAT l LE ELEMENTS I N APOLLO 1 6  SAMPLES - l MPL ICAT l ONS FOR H l GHLAND VOLCAN l SM AND 

ACCRETION HISTORY OF THE MOON 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1325-1 3 4 8  

LAUL,J.C. + SCHMITT,R.A. ( 1 9 7 3 )  
CHEMICAL COMPOSITION OF LUNA-20 ROCKS AND S O l L  AND APOLLO-16 SOILS 
GEOCHIMICA ET COSMOCHIMICA ACTA 
VOL. 3 7  P.  9 2 7  

LAUL,J.C. + SCHMITT,R.A. ( 1 9 7 3 )  
CHEMICAL COMPOSITION OF APOLLO 15, 16, AND 17 SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1349-1  3 6 8  

MOORE,C.B. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 15 AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S.1. + J.S.C. 
PART I I  P. 523-525 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 2 )  
CARBON AND NITROGEN INAPOLLO 1 5  LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 316-318 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1613 -1624  

MORGAN,J.W. + GROS,J.+ TAKAHASH1,H. + HERTOGEN,J. ( 1 9 7 6 )  
LUNAR BRECCIA 73215:  SlDEROPHlLE AND VOLATILE TRACE ELEMENTS 
PROCEEDINGS OF-THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2189 -2199  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315-335 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1  7 1 2  
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OIKELLY,G.D. + ELDRIDGE,J.S. + NORTHCUTT,K.J. + SCHONFELD,E. ( 1 9 7 2 )  
PRIMORDIAL RADIOELEMENTS AND COSMOGENIC RADIONUCLIDES I N  LUNAR SAMPLES 

FROM APOLLO 1 5  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1659-1671 

PAPANASTASSIOU,D.A. +WASSERBURG,G.J. ( 1 9 7 2 )  
RB-SR SYSTEMATICS OF LUNA-20 AND APOLLO-16 SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 7  P. 5 2  

PILLINGER,C.T. + DAVIS,P.R. + EGLINTON,G. + GOWAR,A.P. + JULL,A.J.T. + ( 1 9 7 4 )  
MAXWELL,J.R. + HOUSLEY,R.M. + CIRLIN,E.H. 

THE ASSOCIATION BETWEEN CARBIDE AND FINELY-DIVIDED METALLIC IRON I N  LUNAR F I N E S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1949-1 9 6 2  

RANCITELL1,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 2 )  
LUNAR SURFACE PROCESSES AND COSMIC RAY CHARACTERIZATION FROM APOLLO 12-15 

LUNAR SAMPLE ANALYSES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1681 -1693  

RANCITELL1,L.A. + PERKINS,R.W. + FEL1X)W.D. + WOGMAN,N.A. ( 1 9 7 4 )  
SOLAR FLARE AND LUNAR SURFACE PROCESS CHARACTERIZATION AT THE APOLLO 1 7  S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 21  85 -2204  

REED,G.W.,JR. + JAVANOVIC,S. + FUCHS,L.H. ( 1 9 7 2 )  
TRACE ELEMENT RELATIONS BETWEEN APOLLO 1 4  AND 1 5  AND OTHER LUNAR SAMPLES, AND 

THE IMPLICATIONS OFA MOON-WIDE CL-KREEP COHERENCE AND PT-METAL NONCOHERENCE 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I1 P. 1989 -2003  

REED,G.W.,JR. + JOVANOVIC,S. ( 1 9 7 3 )  
FLUORINE I N  LUNAR SAMPLES - IMPLICATIONS CONCERNING LUNAR FLUORAPATITE 
GEOCHlMlCA ET COSMOCHIMICA ACTA 
VOL. 3 7  P. 1 4 5 7  

RUSS,G.P.,III + BURNETT,D.S. + WASSERBURG,G.J. ( 1 9 7 2 )  
LUNAR NEUTRON STRATIGRAPHY - 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 5  P. 1 7 2  

STOENNER,R.W. + LINDSTROM,R.M. + LYMAN,W. + DAVIS,R.,JR. ( 1 9 7 2 )  
ARGON, RADON, AND T R I T I U M  RADIOACTIV IT IES  I N  THE SAMPLE RETURN CONTAINER 

AND THE LUNAR SURFACE 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1703 -1719  

STOFFLER,D. + DENCE,M.R. + GRAUP,G. + ABADIAN,M. ( 1 9 7 4 )  
INTERPRETATION OF EJECTA FORMATIONS AT APOLLO 1 4  AND 1 6  S ITES BY A COMPARATIVE 

ANALYSIS OF EXPERIMENTAL, TERRESTRIAL, AND LUNAR CRATERS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 137-1 5 0  
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VON ENGELHARDT,W. + ARNDT,J. + SCHNEIDER,H. ( 1 9 7 3 )  
APOLLO 1 5  - EVOLUTION OF THE REGOLITH AND ORIGIN OF GLASSES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 239-250 

WALKER,R.J. + PAPIKE, J.J. . ( I 9 8 1  
THE APOLLO 1 5  REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND MIX ING 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 509-517 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 8 4 4  
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SOIL: 15012 

LOCATION COMMENTS: Stat ion 6, Appennine Front. From the bottom o f  a trench on the r i m  o f  
a subdued 10 m diameter crater. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. ( gm): c 1 m 1. Collected mass:. 312.2 gm 
2. ( gm): 1-2 mn 2. Color: 
3. ( gm): 2-4 mn 3. Bag no.: SESC 1 
4. ( gm): 4-10 mn 4. Contai net: Special environment sample 
5. ( gm): > 1 cm container (SESC vacuum 
6. 15012 ( 312.2 gm): Reserve container. Returned i n  

vaculnn container (ALSRC 2) .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 66.0, mature 

2. Agglutinates: 

GRAIN SIZE PARAMETERS: 

1. M,: 

2. Md: 

3. 

MAJOR ELEMENTS: TRACE ELEMENTS : 
(Chr is t ian e t  a1 . , 1976) (Laul e t  a1 . , 1972) 

% - PPm - ppm 
S i 0 2 :  46.77 Sc: 28 La : 

Ti02 : 1.46 V :  114 . Ce: 
A1203: 16.75 Co: 40 Nd: 

Cr203: 0.30 N i  : Sm : 

FeO : 12.40 Ba : Eu : 

MnO : 0.17 Sr : Tb : 

MgO : 10.35 H f :  9.9 Dy: 

CaO : 10.95 Ta : Ho : 

NaZO: 0.45 Th: 4.9 Tm : 

K20 : 0.21 U : Yb: 

p 2 0 5 :  0.22 Lu : 
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B l B L  l OGRAPHY FOR 1 501  2 

BECKER,R.H. + CLAYTON,R.N. + MAYEDA,T.K. ( 1 9 7 6 )  
CHARACTERIZATION OF LUNAR NITROGEN COMPONENTS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  441 -458  

CHANG,S. + LAWLESS,J.+ ROMIEZ,M. + KAPLAN,I.R. + PETROWSKI,C. + SAKAI,H. + ( 1 9 7 4 )  
SMITH, J.W. 

CARBON, N l TROGEN AND SULPHUR ABUNDANCES I N LUNAR F 1-NES 1501  2 AND 1501 3 - 
ABUNDANCES, DISTRIBUTIONS AND ISOTOPIC COMPOSITIONS 

GEOCHlMlCA ET COSMOCHIMICA ACTA 
VOL. 3 8  ( 6 )  P. 353 -372  

CHANG,S. + LENNON,K. ( 1 9 7 5 )  
IMPLANTATION OF CARBONAND NITROGEN IONS INTO LUNAR' F INES:  TRAPPING 

EFF IC IENCIES AND SATURATION CONCENTRATIONS 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2179 -2188  

CHRISTIAN,R.P. + BERMAN,S. + DWORNIK,E.J. + ROSE,H.J.,JR. + SCHNEPFE,M.M. ( 1 9 7 6 )  
COMPOSITION OF SOME APOLLO 14, 15, AND 1 6  LUNAR BRECCIAS AND TWO 

APOLLO 1 5  F l NES 
LUNAR SCIENCE V I I  - L.S. I .  
PART I P.  138-1 4 0  

DESMARAIS,D.J. + BASU,A. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 5 )  
EVOLUTION OF CARBON ISOTOPES, AGGLUTINATES, AND THE LUNAR REGOLITH 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2353 -2374  

DESMARAIS,D.J. + HAYES,J.M. + YEINSCHEIN,W.G. ( 1 9 7 3 )  
THE DISTRIBUTION I N  LUNAR S O l L  OF CARBON RELEASED BY PYROLYSIS 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P .  1 7 8  

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 3 )  
THE D ISTRI3UTION I N  LUNAR S O l L  OF CARBON RELEASED BY PYROLYSIS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1543 -1558  

DESMARAIS,D.J. + HAYES,J.M. + YEINSCHEIN,W.G. ( 1 9 7 4 )  
Ti iE DISTRIBGTIOP4 I N  LUNAR SOIL CF HYDROGEN RELEASED BY PYROLYSIS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1811-1322 

EPSTEIN,S. + TAYLOR,H.P.,JR. ( 1 9 7 5 )  
INVESTIGATION OF THE CARBON, HYDROGEN, OXYGEN, AND S IL ICON ISOTOPE AND 

CONCENTRATIONS RELATIONSHIPS ON THE GRAIN SURFACES OF A VARIETY OF LUNhR 
SOILS AND I N  SOME APOLLO 15 AND 16 CORE SAMPLES 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1771 -1798  

FOX,S.W. + HARADA,K. + HARE,P.E. ( 1 9 7 3 )  
ACCUMULATED ANALYSES OF AMINO ACIDS PRECURSORS I N  RETURNED.LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2241 -2248  
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GOEL,P.S. + SHUKLA,P.N. + KOTHAR1,B.K. + GARG,A.N. ( 1 9 7 4 )  
SOLAR WIND AS SOURCE OF NITROGEN I N  LUNAR F INES 
LUNAR SCIENCE V - L.S.I .  + J.S.C. 
PART I P. 270 -272  

GOLDBERG,R.H. + BURNETT,D.S. + TOMBRELL0,T.A. ( 1 9 7 5 )  
FLUORINE SURFACE FILMSON LUNAR SAMPLES: EVIDENCE FOR BOTH LUNAR AND 

TERRESTRIAL ORGINS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2189 -2200  

HODGES,F.N. + KUSHIR0, I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1033 -1048  

KAPLAN,I.R. + KERRIDGE,J.F. + PETROWSK1,C. ( 1 9 7 6 ) -  
L IGHT ELEMENT GEOCHEMISTRY OF THE APOLLO 1 5  S I T E  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 481 -492  

KOTHAR1,B.K. + GOEL, P.S. ( 1 9 7 3 )  
NITROGEN I N  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1587-1 5 9 6  

KOTHAR1,B.K. + GOEL,P.S. ( 1 9 7 3 )  
TOTAL NITROGEN ABUNDANCES I N  SEVERAL LUNAR SAMPLES 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 2 9 2  

LAUL,J.C. + WAKITA,H. + SHOWALTER,D.L. + BOYNTON,W.V. + SCHMITT,R.A. ( 1 9 7 2 )  
BULK, RARE EARTH, AND OTHER TRACE ELEMENTS I N  APOLLO 1 4  AND 1 5  AND LUNA 1 6  

SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 11 P. 1181 -1201  

MOORE,C.B. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S.I .  + J.S.C. 
PART I I  P. 523-525 

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARSON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1897 -1906  

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 2 )  
CARBON AND NITROGEN INAPOLLO 1 5  LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 316 -318  

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1613 -1624  
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MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MULLER, 0. ( 1 9 7 3  1 
CHEMICALLY BOUND NITROGEN CONTENTS OF APOLLO 1 6  AND APOLLO 1 5  LUNAR F I N E S  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1625-1  6 3 4  

MULLER,O. ( 1 9 7 4 )  
SOLAR WIND NITROGEN AND INDIGENOUS NITROGEN I N  APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 9 0 7 - 1 9 1 8  

MULLER,O. + GRALLATH,E. + TOLG,G. ( 1 9 7 6 )  
NITROGEN I N  LUNAR IGNEOUS ROCKS 
LUNAR SCIENCE V I I  - L .S . I .  
PART I I  P. 5 8 0 - 5 8 2  

MULLER,O. + GRALLATH,E. + TOLG,G. ( 1 9 7 6 )  
NITROGEN I N  LUNAR IGNEOUS ROCKS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 6 1 5 - 1 6 2 2  

PETROWSK1,C. + KAPLAN,I.R. + KERRIDGE,J.F. ( 1 9 7 6 )  
L I G H T  ELEMENT GEOCHEMISTRY OF THE APOLLO 1 5  S I T E  
LUNAR SCIENCE V1 1 - L.S.I. 
PART I I  P.  6 8 5 - 6 8 7  

SIMONEIT,B.R. + WILDER,J.T. + WSZOLEK,P.C. + BURLINGAME,A.L. ( 1 9 7 2 )  
UCB SPACE SCIENCES LABORATORY ORGANIC CLEAN ROOM AND LUNAR MATERIAL TRANSFER 

F A C I L I T I E S .  THE TRANSFER OF P R I S T I N E  LUNAR MATERIAL FROM THE APOLLO 15 
SESC 1 5 0 1 2  AND SESC15013 

SPACE SCIENCES LABORATORY 
P. 1 - 1 5 4  
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SOIL: 15070 

LOCATION COMMENTS: S ta t i on  1, east  r i m  o f  Elbow Crater. P a r t  o f  a r a d i a l  surface sample. 
Co l lec ted 25 m east  o f  the  c r a t e r  rim. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 15071 ( 100.7 gm): C 1 mn 1. Col lec ted mass: 157.7 gm 
2. 15072 ( 3.0 9): 1-2 mn 2. Color: L i g h t  gray ( f l e l d  desc r lp t l on )  
3. 15073 ( 1.4 gm): 2-4 mn 3. Bag no.: Doc. 'bag 157 
4. 15074 ( 1.3 gm):4-1Omn 4. Contalner: Te f l on  bag; re turned I n  
5.* (1209.8 gm): > 1 cm vacuum (ALSRC No. 1 1. 
6. 15070 ( 51.3 gm): Resewe Processed I n  N2. 

Two l a r g e  basal t samples (15075 and 
15076) re turned i n  same bag as the s o i l .  
Not included I n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. I,/FeO: 52.0, submature 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Duncan e t  a1 . , 1975 )(Morgan e t  a1 . , 1972) 

0 - PP"' - PPm - 
Si02 : 46.95 Sc : La: 

T i 0 2 :  1.60 V :  Ce : 
~ 1 ~ 4 :  12.70 Co: 46.1 Nd: 

Cr203: 0.465 Ni :  170 Sm: 

MgO : 10.75 Hf: Dy: 

CaO : 10.49 Ta : Ho : 

Na,O : 0.33 Th : Tm: 
L 

K20 : 0.092 U :  Yb: 

PETROGRAPHY: (90-125 urn) 
(Basu e t  a1 . , 1981 

Components - % 

Monomineral i c  39.5 
P lag ioc lase 9.3 
Pyroxene 23.7 
01 i v i n e  4.2 
Opaques (1.3) 

0x1 des 1.3 
Metal , 

Sul ph. 
S i l i c a  Phase 1.0 

Crys ta l  1 l n e  
L l t h i c s  10.9 

ANT Su i te  (0.6 
AnorthosS t e  0.6 
Gabbroi c 

MareBasa l t  (6.8) 
0 l iv . -Bear ing 1.3 
01 iv.-Free (4.2) 

Microgabbroic 1.0 
P o r p h y r i t i c ,  

Etc. 2.2 
Ophi t ic ,  Etc. 1.0 
I n t e r s e r t a l  / 

Granular 
Other 1.3 

Non-Mare aasal t (1.9 ) 
Feldspathic 
KREEPy 1.9 
Plag-Phyic 

Indeterminate 1.6 

Components - 4C 

Breccias 8.9 
V l  t r i c  (8.31 

Dark M a t r i x  8.0 
L i g h t  M a t r i x  0.3 

C r y s t a l l i n e  (0.6) 
P o i k i l l t i c  0.3 
Me-1 t M a t r i x  
Other 0.3 

Aggl u t f  nate 34.6 
Glass 6.1 

ROPY/ 
C l  ast-Laden 1.6 

Quench- 
Crys ta l s  (0.3) 
( V i  t rophyres)  

Green Glass 
Other 0.3 

Devi t r i f i e d  1 .0 
(Cryptocry. 

Crys ta l  / 
C l  ast-Free (3.2 

Green 0.6 
Ye1 low 1.0 
Gray, 

Co lor less  0.6 
Brown, Black, 

Etc.  1 .O 
M i  scel 1 dneous 

Tota l  number 
p a r t i c l e s  312 

Handbook of Lunar Soils



BIBLIOGRAPHY FOR 1 5 0 7 1  

ALLEN,R.O.,JR. + JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 3 )  
GEOCHEMISTRY OF PRIMORDAL PB, L I ,  AND ZN I N  APOLLO 1 5  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 1 6 9 - 1 1 7 6  

AXON,H.J. +GOLDSTEIN,J . I .  ( 1 9 7 3 )  
METALLIC PARTICLES OF H I G H  COBALT CONTENT I N  APOLLO-15 S O I L  SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 8  P.  1 7 3  

BASU,A. + McKAY,D-S. + GRIFFITHS,S.A. + NACE,G. ( 1 9 8 1  1 
REGOLITH MATURATION ON THE EARTH AND THE MOON WITH AN EXAMPLE FROM APOLLO 1 5  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 433 -449  

BERDOT,J.L. + CHETRIT,G.C. + LORIN,J.C. + PELLAS,P. + POUPEAU,G. ( 1 9 7 2 )  
TRACK STUDIES OF APOLLO 1 4  ROCKS, AND APOLLO 14,  APOLLO 15,  AND LUNA 1 6  SOILS  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 1 1  P. 2 8 6 7 - 2 8 8 3  

CHOU,C.-L. + BAEDECKER,P.A. + BILD,R.W. + WASSON,J.T. ' ( 1 9 7 4 )  
VOLATILE-ELEMENT SYSTEMATICS AND GREEN GLASS I N  APOLLO 1 5  LUNAR SOILS  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1645-1  6 5 8  

CHOU,C.-L. + BOYNTON,W.V. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 5 )  
VOLATILES ON THE SURFACE OF APOLLO 1 5  G,REEN GLASS AND TRACE-ELEMENT 

D ISTRIBUT IONS AMONGAPOLLO 1 5  S O I L S  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 7 0 1 - 1 7 2 8  

COMPSTON,W. + DELATER,J.R. + VERNON,M.J. ( 1 9 7 2 )  
STRONTIUM ISOTOPE GEOCHEMISTRY OF APOLLO 1 5  BASALTS 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P.  347-351 

DUNCAN,A.R. + SHER,M.K. + ABRAHAM,Y.C. + ERLANK,A.J. + WILLIS,J.P.  + AHRENS,L. ( 1 9 7 5 )  
INTERPRETATION OF THE COMPOSITIONAL V A R I A B I L I T Y  OF APOLLO 1 5  S O I L S  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2 3 0 9 - 2 3 2 0  

FRUCHTER,J.S. + STOESER,J.W. + LINDSTROM,M.M. + GOLES,G.G. ( 1 9 7 3 )  
APOLLO 15 CLAST IC  MATERIALS AND THEIR  RELATIONSHIP TO LOCAL GEOLOGIC FEATURES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1227-1  2 3 8  

GANAPATHY,R. + MORGAN,J.W. + KRAHENBUHL,U. + ANDERS,E. ( 1 9 7 3 )  
ANCIENT METEORITIC COMPONENTS I N  LUNAR HIGHLAND ROCKS - CLUES FROM TRACE 

ELEMENTS I N  APOLLO 1 5  AND 16 SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1239-1  2 6 2  

GARLICK,G.F.J. +STEIGMANN,G.A. +LAMB,W.E. +GEAKE,J.E. ( 1 9 7 3 )  
F L U I D I Z A T I O N  OF LUNAR DUST LAYERS AND EFFECT ON OPTICAL POLARIZATION OF THE 

DIFFUSE REFLECTANCEOF L I G H T  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3175 -3181  
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GEAKE,J.E. + WALKER,G. + MILLS,A.A. + GARLICK,G.F.J. ( 1 9 7 2 )  
LUMINESCENCE OF LUNAR MATERIAL EXCITED BY ELECTRONS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE, 
VOL. I I I P. 2 9 7 1  -2981 

GOLDSTEIN,J.I .  + AXON,H.J. ( 1 9 7 3 )  
COMPOSITION, STRUCTURE, AND THERMAL HISTORY OF METALL IC  PARTICLES FROM 3 APOLLO 

1 6  SOILS,  65701 ,  68501 ,  AND 6 3 5 0 1  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 7 5 1 - 7 7 6  

HODGES,F.N. + KUSHIR0, I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1033-1  0 4 8  

MODZELESK1,J.E. + MODZELESK1,V.E. + NAGY,L.A. + NAGY,B. + HAMILTON,P.B.*+ ( 1 9 7 2 )  
MCEWAN,W.S. + UREY,H.C. 

CARBON COMPOUNDS I N  APOLLO 1 5  LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INST ITUTE 
P .  3 1 1 - 3 1 5  

MOORE,C.B. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S.1. + J.S.C. 
PART I I  P. 523 -525  

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 2 )  
CARBON AND NITROGEN INAPOLLO 1 5  LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INST ITUTE 
P. 3 1 6 - 3 1 8  

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 6 1 3 - 1 6 2 4  

MORGAN,J.W. + KRAHENBUHL,U. + GANAPATHY,R. + ANDERS,E. ( 1 9 7 2 )  
TRACE ELEMENTS I N  APOLLO 1 5  SAMPLES: IMPLICATIONS FOR METEORITE INFLUX AND 

VOLATILE DEPLETION ON THE MOON 
PROCEEDINGS OF THE TH IRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1 3 6 1 - 1 3 7 7  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  D I S T R I B U T I O N  OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1 6 9 7 - 1 7 1 2  

S O I L  1 5 0 7 1  
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PERRY,C.H. + AGRAWAL,D.K. + ANASTASSAKIS,E. + LOWNDES,R.P. + TORNBERG,N.E. ( 1 9 7 2 )  
FAR INFRARED AND RAMANSPECTROSCOPIN INVESTIGATIONS OF LUNAR MATERIALS 

FROM APOLLO 11, 12,14, AND 15 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 3077-3097 

POWELL,B.N. + AITKEN,F.K. + WEIBLEN,P.W. ( 1 9 7 3 )  
CLASSIFICATION, DISTRIBUTION, AND ORIGIN OF L l T H l C  FRAGMENTS FROM THE 

HADLEY-APENNINE REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 445-460 

SILVER,L.T. ' ( 1 9 7 3 )  
URANIUM-THORIUM-LEAD ISOTOPE RELATIONS I N  THE REMARKABLE DEBRIS BLANKET AT 

HADLEY-APENNINE 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 669  

TATSUMOT0,M. + HEDGE,C.E. + KNIGHT,R.J. + UNRUH,D.M. + DOE,B.R. ( 1972 )  
U-TH-PB, RB-SR, AND K MEASUREMENTS ON SOME APOLLO 1 5  AND APOLLO 1 6  SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 391-395 

WALKER,R.J. + PAPIKE,J.J. (1981) 
THE APOLLO 15  REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND MIXING 
IN PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 509-517 
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SOIL: 15080 

LOCATION COFMENTS: Stat1 on 1, Apenni ne Front, (El bow Crater). Surface sample, co l lected 
65 m east o f  the c ra te r  rim. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. ( 9): < 1 mn 1. Collected mass: 185.3 gm 
2. ( gm): 1-2 mn 2. Color: 
3. 15083 ( 1.8 gm): 2-4 mn 3. Bag no. : Doc. bag 158 
4. 15084 ( 1.1 gm) :4 - l o rn  4. Container: Teflon bag; returned i n  
5.* ( 695.3 gm): > 1 cm vacuum ( ALSRC No. 1). 
6. 15080 ( 73.5 gm): Reserve Processed I n  N2. 

Two basal ts,  two brecclas. Not Included 
i n  t o t a l  mass o f  so i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 68.0, mature 

2. Agglutinates: 

3. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Wanke e t  a1 . , 1973 (Duncan e t  a1 . , 1975) 

A1 203 : 

Cr203: 
FeO : 

MnO : 

MgO : 

CaO : 

sc : 

V : 

Co: 

N i  : 
Ba: 

S r :  

H f :  

Ta : 

Th : 

U : 

ppm - PPm 
La : 

116 Ce : 
46 Nd: 

209 Sm : 

185 Eu : 

120 Tb : 

Dy: 

Ho : 
Tm: 

Yb: 

Lu : 
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BIBLIOGRAPHY FOR 1 5 0 8 1  

AXON,H.J. + GOLDSTEIN,J. I .  ( 1 9 7 3 )  
METALL IC  PARTICLES OF H I G H  COBALT CONTENT I N  APOLLO-15 S O l L  SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 8  P. 1 7 3  

BERDOT,J.L. + CHETRIT,G.C. + LORIN,J.C. + PELLAS,P. + POUPEAU,G. ( 1 9 7 2 )  
TRACK STUDIES OF APOLLO 1 4  ROCKS, AND APOLLO 14, APOLLO 15,  AND LUNA 1 6  S O I L S  
PROCEEDINGS OF THE TH IRD LUNAR SCIENCE CONFERENCE 
VOL. I I I P.  2 8 6 7 - 2 8 8 3  

BHATTACHARYA,S.K. + GOSWAM1,J.N. + LAL,D. + PATEL,P.P. + RA0,M.N. ( 1 9 7 5 )  
LUNAR REGOLITH AND GAS-RICH METEORITES: CHARACTERIZATION BASED ON PART ICLE  

TRACKS AND GRAIN-SIZE D ISTRIBUT IONS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE. 
VOL. 3 P .  3 5 0 9 - 3 5 2 6  

CADENHEAD,D.A. + STETTER,J.R. ( 1 9 7 5 )  
S P E C I F I C  G R A V I T I E S  OF LUNAR MATERIAL US ING HELIUM PYCNOMETRY 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 1 9 9 - 3 2 0 6  

COMPSTON,W. + DELATER,J.R. + VERNON,M.J. ( 1 9 7 2 )  
STRONTIUM ISOTOPE GEOCHEMISTRY OF APOLLO 1 5  BASALTS 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INST ITUTE  
P. 347 -351  

DUNCAN,A.R. + SHER,M.K. + ABRAHAM,Y.C. + ERLANK,A.J. + WILL IS ,J .P .  + AHRENS,L. ( 1 9 7 5 )  
INTERPRETATION OF THE COMPOSITIONAL V A R I A B I L I T Y  OF APOLLO 1 5  S O I L S  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 3 0 9 - 2 3 2 0  

FRUCHTER,J.S. + STOESER,J.W. + LINDSTROM,M.M. + GOLES,G.G. ( 1 9 7 3 )  
APOLLO 1 5  C L A S T l C  MATERIALS AND THEIR  RELATIONSHIP.  TO LOCAL GEOLOGIC FEATURES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 2 2 7 - 1 2 3 8  

GANAPATHY,R. + MORGAN,J.W. + KRAHENBUHL,U. + ANDERS,E. ( 1 9 7 3 )  
ANCIENT METEORITIC COMPONENTS I N  LUNAR HIGHLAND ROCKS - CLUES FROM TRACE 

ELEMENTS I N  APOLLO 1 5  AND 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1239-1  262 

GOLD,T. + BILSON,E.  +BARON,R.L. ( 1 9 7 6 )  
ELECTRICAL PROPERTIES OF APOLLO 1 7  ROCK AND S O l L  SAMPLES AND A SUMMARY OF 

ELECTRICAL PROPERTIES OF LUNAR MATERIAL AT 4 5 0  MHz FREQUENCY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2593-2603 

GOLDSTEIN,J. I .  + AXON,H.J. ( 1 9 7 3 )  
COMPOSITION, STRUCTURE, AND THERMAL HISTORY OF METALL IC  PARTICLES FROM 3 APOLLO 

1 6  SO ILS ,  6 5 7 0 1 ,  6 8 5 0 1 ,  AND 6 3 5 0 1  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 7 5 1 - 7 7 6  
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JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I  AND P 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE' 
VOL. 2 P. 1737-1 7 5 2  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
S O l L  BRECCIA RELATIONSHIPS AND VAPOR DEPOSITS ON THE MOON 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1753-1 7 6 0  

LABOTKA,T.C. + KEMPA,M.J. + WHITE,C. + PAPIKE,J.J. + LAUL,J.C. ( 1 9 8 0 )  
THE LUNAR REGOLITH: COMPARATIVE PETROLOGY OF THE APOLLO S ITES 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1285-1 3 0 5  

MORGAN,J.W. + KRAHENBUHL,U. + GANAPATHY,R. + ANDERS,E. ( 1 9 7 2 )  
TRACE ELEMENTS I N  APOLLO 1 5  SAMPLES: IMPLICATIONS FOR METEORITE INFLUX AND 

VOLATILE DEPLETION ON THE MOON 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1361-1377 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND I S I F E O  COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

PAPANASTASSIOU,D.A. +WASSERBURG,G.J. ( 1 9 7 2 )  
RB-SR AGE OF A LUNA-16BASALT AND MODEL AGE OF LUNAR SOILS 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 3  P. 3 6 8  

PAPANASTASSIOU,D.A. +WASSERBURG,G.J. ( 1 9 7 2 )  
RB-SR SYSTEMATICS OF LUNA-20 AND APOLLO-16 SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 7  P. 5 2  

POWELL,B.N. + AITKEN,F.K. + WEIBLEN,P.W. ( 1 9 7 3 )  
CLASSIF~ICATION,  DISTRIBUTION, AND ORIGIN  OF L l T H l C  FRAGMENTS FROM THE 

H4DLEY-APENNINE REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 445 -460  

WALKER9R.J. + PAPIKE,J.J.  ( 1 9 8 1 )  
T H E  APOLLO 1 5  REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND MIX ING 
I N  PROCEEDINGS OF TYE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 509-51 7 

WANKE,Y. + PALME,H. +BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + ( 1 9 7 5 )  
PALME,C. + SPETTEL,B. + TESCHKE,F. + THACKER,R. 

YEW DATA ON THE CHEMISTRY OF LUNAR SAMPLES: PRIMARY MATTER I N  THE LUNAR 
HIGHLANDS AND THE BULK COMPOSITION OF THE MOON 

PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1313 -1340  

ZELLNER, B. + LEAKE, M.+ LEBERTRE, T. + DUSEAUX,M. + DOLLFUS, A. ( 1.977 
THE ASTEROID ALBEDO SCALE. I. LABORATORY POLARIMETRY OF METEORITES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 10.91-1110 

S O l L  15081  
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SOIL: 15090 

LOCATION COMMENTS: S ta t l on  2, between St. George Crater  and Hadley R i l l e .  Surface 
s o l l - - f f l l e t  ( s o l l  stacked aga lns t  a boulder)  u p h i l l  from boulder. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 15091 ( 162.9 gm): < 1 mn 1 Col lec ted mass: 205.5 
2. 15092 ( 2.7 gm): 1-2 mn 2. Color: 
3. 15093 ( 0.6 gm): 2-4 mn 3. Bag no.: Doc. bag 159 
4. ( gm): 4-10 mn 4. Contalner: Tef lon  bag; re turned I n  
5.* ( 25.5 gm): > 1 n vacuum ( ALSRC No. 1 1. 
6. 15090 ( 39.9 gm): Resewe Processed I n  N2. 

* One glass-coated breccla. Not Included 
I n  t o t a l  mass o f  s o l l  . 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL ' 

MATURITY PARAMETERS: 

1. Is/FeO: 74.0, mature 

2. Agglut inates:  

PETROGRAPHY: (90-125 um) 
(Basu e t  a1 . , 1981 

Components - % 

Monomf nera l  l c  22.1 
P l  agloclase 12.0 
Pyroxene 8.5 

GRAIN SIZE PARAMETERS: 01 f v l n e  1.3 
Opaques (0.3) 

1. MZ: 51 um ( <  1 mn) Oxides 0.3 
Metal, 

2. Md: Sulph. 

3. 
S l l l c a  Phase 

Crys ta l  11 ne 

MAJOR ELEMENTS: TRACE ELEMENTS: L l t h l c s  7.8 
ANT Su i te  (3.5) 

(Carron e t  a1 . , 1972) (Carran e t  a1 . , 1972 Anorthosi te 3.2 

% 
Gabbrolc 0.3 - P Pm - Mare Basa l t  (2.4) 

Si02 : 46.47 Sc: 21 La: 32 0l iv . -Bear lng 0.3 
01 iv.-Free 

T i 0 2 :  1.31 V :  80 Ce : (1.8) 
Microgabbroic 

A1203: 17.47 Co: 39 Nd: 

Cr203: 0.24 N i :  365 Sm : 

~ o r p h y r i  t i c ,  
Etc. 0.9 

Ophi t lc ,  Etc. 0.9 
FeO : 11.57 Ba: Eu : I n t e r s e r t a l  / 
MnO : 0.17 S r :  155 Tb : 

Granular 
Other 

MgO : 10.50 H f :  

CaO : 11.77 Ta: 

Dy: 

Ho : 

Non-Mare Basal t 0.3 
Feldspathic (1.6) 
KREEPy 1.6 

Tm : Plag-Phyic 

Y b : 7 .  Indeterminate 0.3 

, 
Components - % 

Brecc l  as 10.7 
V l t r l c  (9.81 

Dark M a t r l x  9.2 
L l g h t  M a t r i x  0.6 

C r y s t a l l l n e  (0.9) 
P o l k l l l t l c  0.3 
Me1 t Mat r l  x 
Other 0.6 

Aggl u t l  nate 52.8 
G I  ass 5.9 

ROPY/ 
C l  ast-Laden 1.3 

Quench- 
Crys ta l s  
( ~ i  trophyres l(0.3) 

Green Glass 0.3 
Other 

D e v i t r l f l e d  0.9 
(Cryptocry.  1. 

Crys ta l  / . 
Clast-Free (3.4) 

Green 2.2 
Yellow 0.6 
Gray, 

Col or1  ess 0.6 
Brown. Black. 

Etc. 
M i  scel 1 aneous 0.3 

Tota l  number 
p a r t i c l e s  316 
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BIBLIOGRAPHY FOR 15091  

APOLLO 1 5 PET ( 1 9 7 2 )  
APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION 
SC l ENCE 
VOL. 1 7 5  P. 3 6 3  

BAEDECKER,P.A. + CHOU,C.-L. + GRUDEWICZ,E.B. + WASSON,J.T. ( 1 9 7 3 )  
VOLATILE AND S lDEROPHlL lC  TRACE ELEMENTS I N  APOLLO 1 5  SAMPLES - GEOCHEMICAL 

IMPLICATIONS AND CHARACETERIZATION OF THE LONG-LIVED AND SHORT-LIVED 
EXTRALUNAR MATERIALS 

I PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1177 -1196  

BAEDECKER,P.A. + CHOU,C.-L. + WASSON,J.T. ( 1 9 7 2 )  
THE EXTRALUNAR COMPONENT I N LUNAR SO'I L S  AND- BRECCI AS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1343-1361 

BASU,A. + McKAY,D.S. + GRIFFITHS,S.A. + NACE,G. ( 1 9 8 1 )  
REGOLITH MATURATION ON THE EARTH AND THE MOON WITH AN EXAMPLE FROM APOLLO 1 5  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
1 2A, 433-449 

BHANDARI,N. + GOSWAM1,J.N. + LAL,D. ( 1 9 7 3 )  
SURFACE IRRIDATION ANDEVOLUTION OF THE LUNAR REGOLITH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 

, VOL. 3 P. 2275 -2290  

CARRON,M.K. + ANNELL,CeS. + CHRISTIAN,ReP. + CUTTITTA,F. + DWORNIK,E.J. + ( 1 9 7 2 )  
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SOIL: 15100 

LOCATION COIQlENTS: S ta t i on  2, St. Gear e Crater. Co l l ec ted  between 2-5 m c r a t e r s  along 
wi  t h  comprehensive 1 rake) sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 15101 ( 637.6 gm): c 1 nm 1. Co l lec ted  mass: 936.4 gn 
2. 15102 ( 12.2 gm): 1-2 m 2. Color: Dark g r a y  ( f i e l d  desc r lp t fon )  
3. 15103 ( 4.1 gm): 2-4 mn 3. Bag no.: Doc. bag 187 
4. 15104 ( 1.5 gm): 4-10 nm 4. Container: Te f l on  bag; re turned ' l n  
5.* 15105 ( 5.6 gm): > 1 an vacuum ( ALSRC No. 1). 
6. 15100 ( 281.0 gm): Reserve Processed I n  N2. 

* Basalt. Not inc luded I n  t o t a l  mass 
o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : PETROGRAPHY: (125-250 urn) 
(Hei ken and McKay, 1972-unpubl i shed) 

1. IS/FeO: 70.0, mature 

2. Agglut inates:  Components % - 
3. qggl u t l  nates 42 

4. Mlcrobrecclas:  
Recrystal  1 I zed 3 

GRAIN SIZE PARAMETERS: V l t r i c  4 
Angular GI ass 

1 M :  51 um ( <  1 mn) Brown 7 
Gray 2 

2. Md: whole sample = 51.7 u s  Col or1  ess Glass - 
3. Glass Drop1 e t s  

Green 8 - 
TRACE ELEMENTS : Brown MAJOR ELEMENTS: C l  i nopyroxene 10 

(Carron e t  at., 1972) ( C u t t i t t a  e t  a1 . , 1973) Orthopyroxene 2 
% P Pm 01 i v i n e  2 - -- - ppm p l  agi  oc l  ase 12 

S i 0 2 :  46.29 Sc: 21 La: 28 Orthoclase 1 

T i 0 2 :  1.31 V : 94 Ce : Basa l t  
Equi . 2 

A1203: 17.70 Co: 44 Na: Halocryst .  - 
Ophi t i c  - Cr203: 0.22 Ni :  295 Sm : Anorthosi t e  4 

FeO : 11.53 Ba: 350 Eu: Opaques - 
MnO : 0.16 S r :  170 Tb: 

MgO : 10.55 Hf: Dy: To ta l  Number 

CaO : 11.54 Ta : Ho : Grains 121 

Na20 : 0.41 Th : Tm : 

K20 : 0.19 U : Yb: 9.4 

P205 : 0.16 Lu : 

s : 
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CHEMICALLY BOUND NITROGEN ABUNDANCES I N  LUNAR SAMPLES, AND ACTIVE GASES RE- 

LEASED BY HEATING AT LOWER TEMPERATURES 2 5 0  TO 5 0 0  C 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 2059-2069 

MULLER,O. ( 1 9 7 2 )  
ALKALI AND ALKALINE EARTH ELEMENTS, LA  AND U I N  APOLLO 1 4  AND APOLLO 1 5  

SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 240 -243  

MULLER,O. ( 1 9 7 3 )  
CHEMICALLY BOUND NITROGEN CONTENTS OF APOLLO 1 6  AND APOLLO 1 5  LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1625-1634 

MULLER,O. ( 1 9 7 4 )  
SOLAR WIND NITROGEN AND INDIGENOUS NITROGEN I N  APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1907-1918 

SOIL  15101  

Handbook of Lunar Soils



MULLER,O. ( 1 9 7 5 )  
L ITHOPHILE TRACE AND MAJOR ELEMENTS I N  APOLLO 1 6  AND 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1303-1312 

NYQUIST,L.E. + GAST,P.W. + CHURCH,S.E. + WIESMANN,H. + BANSAL,B.M. ( 1 9 7 2 )  
RB-SR SYSTEMATICS FOR CHEMICALLY DEFINED APOLLO 1 5  MATERIALS 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 380-384 

NYQUIST,L.E. + HUBBARD,N.J. + GAST,P.W. + BANSAL,B.M. + WIESMANN,H. + JAHN,B.M. ( 1 9 7 3 )  
RB-SR SYSTEMATICS FOR CHEMICALLY DEFINED APOLLO 1 5  AND 1 6  MATERIALS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823 -1846  

NYQUIST,L.E. + HUBBAR0,N.J. + GAST,P.W. + CHURCH,S.E. + BANSAL,B.M. + ( 1 9 7 2 )  
WIESMANN,H. 

RB-SR SYSTEMATICS FOR CHEMICALLY DEFINED APOLLO 1 4  BRECCIAS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I1 P. 1515-1531 

O'KELLY,G.D. + ELDRIDGE,J.S. + NORTHCUTT,K.J. + SCHONFELD,E. ( 1 9 7 2 )  
PRIMORDIAL RADIOELEMENTS AND COSMOGENIC RADIONUCLIDES !N  LUNAR SAMPLES 

FROM APOLLO 1 5  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1659-1671 

OIKELLY,G.D. + ELDRIDGE,J.S. + SCHONFELD,E. + NORTHCUTT,K.J. ( 1 9 7 2 )  
PRIMORDIAL RADIOELEMENTS AND COSMOGENIC RADIONUCLIDES I N  LUNAR SAMPLES FROM 

APOLLO-15 
SCIENCE , 
VOL. 1 7 5  P. 4 4 0  

PAPIKE,J.J. + SIMON,S.B. + WHITE,C. + LAW,J.C. ( 1 9 8 1  1 
THE RELATIONSHIP OF THE LUNAR REGOLITH < 1 0  Nrn FRACTION AND AGGLUTINATES. 

PART I; A MODEL FOR AGGLUTINATE FORMATION AND SOME INDIRECT SUPPORTIVE 
E V 1 DENCE 

I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 409-420 

PILLINGER,C.T. + DAVIS,P.R. + EGLINTON,G.. + GOWAR,A.P. + JULL,A.J.T. + ( 1 9 7 4 )  
MAXWELL,J.R. + HOUSLEY,R.M. + CIRLIN,E.H. 

THE ASSOCIATION BETWEEN CARBIDE AND FINELY-DIVIDED METALLIC IRON I N  LUNAR F INES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1949 -1962  

PRICE,P.B. + CHAN,J.H. + HUTCHEON, I .D. + MACDOUGALL,D. + RAJAN,R.S. + SHIRK,E. ( 1 9 7 3 )  
+ SULLIVAN,J.D. 

LOW ENERGY HEAVY IONS I N  THE SOLAR SYSTEM 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2347 -2362  

REED,G.W.,JR. + ALLEN,R.O.,JR. + JOVANOVIC,S. ( 1 9 7 7 )  
VOLATILE METAL DEPOSITS ON LUNAR SOILS--RELATION TO VOLCANISM 
PROCEEDINGS OF THE EIGHTH LllNAR SCIENCE CONFERENCE 
VOL. 3 P. 391 7-3930 

REED,G.W.,JR. + JOVANOVIC,S. ( 1 9 7 2 )  
TRACE ELEMENT COMPAR I SONS BETWEEN MARE AND APENN I NE-FRONT NONMARE -SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE SOIL  15101  
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REED,G.W.,JR. + JOVANOVIC,S. ( 1 9 7 8 )  
PRIMORDIAL PB,RADIOGENIC PB AND LUNAR S O l L  
MATURATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2215-2220  

REID,A.M. + DUNCAN,A.R. + RICHARDSON,S.H. ( 1 9 7 7 )  
I N  SEARCH OF LKFM 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2321-2338 

RHODES,J.M. + HUBBARD,N.J. ( 1 9 7 3 )  
CHEMISTRY, CLASSIFICATION, AND PETROGENESIS OF APOLLO 1 5  MARE BASALTS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1127-1148 

SCOON,J.H. ( 1 9 7 2 )  
CHEMICAL ANALYSIS OF LUNAR SAMPLES 15101,65 AND 15211,6 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 255 -256  

STOFFLER,D. + DENCE,M.R. + GRAUP,G. + ABADIAN,M. ( 1 9 7 4 )  
INTERPRETATION OF EJECTA FORMATIONS AT APOLLO 1 4  AND 1 6  SITES BY A COMPARATIVE 

ANALYSIS OF EXPERIMENTAL, TERRESTRIAL, AND LUNAR CRATERS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  137-1 5 0  

UHLMANN,D.R. + YINNONpH. + FANG,C.Y. ( 1 9 8 1 )  
S IMPLIF IED MODEL EVALUATION OF COOLING RATES FOR GLASS-CONTAINING LUNAR 

COMPOSlTlONS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 281-288 

WALKER,R.J. + PAPIKE,J.J. ( 1 9 8 1 )  
THE APOLLO 1 5  REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND MIX ING 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 509-517 

WANKE,H. + BADDENHAUSEN,H. + BALACESCU,A. + TESCHKE,F. + SPETTEL,B. + (1-972)  
DREIBUS,G. + PALME,H. + QUIJANO-RIC0,M. + KRUSE,H. + WLOTZKA,F. + BEGEMANN,F. 

MULTIELEMENT ANALYSES OF LUNAR SAMPLES AND SOME IMPLICATIONS OF THE RESULTS 
, PROCEED I NGS OF THE TH 1 RD LUNAR SC l ENCE CONFERENCE 

VOL. 1 1  P. 1251-1269 

WILLIS,J.P. + ERLANK,A.J. +GURNEY,J.J. + THEIL,R.H. + AHRENS,L.H. ( 1 9 7 2 )  
MAJOR, MI NOR, AND TRACE ELEMENT DATA FROM SOME APOLLO 1 1 , 12, 14, AND' 1 5 SAMPLE 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1269-1 2 7 5  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 

ZELLNER, Be + LEAKE, M .+ LEBERTRE, T. + DUSEAUX,M + DOLLFUS, A e ( 1 9 7 7  
THE ASTEROID ALBEDO SCALE. I. LABORATORY POLAR1,METRY OF METEORITES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1091-1110 
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SOIL: 15200 

LOCATION COWENTS: Stat ion 2, St. Geor e Crater. Corner o f  boulder. Collected along 
ri t h  rock ckfpped o f f  boulder. 

GENERIC SUBSAMPLES: MISCELLANEOUS: . 

1. 15201 ( 18.3 gm): c 1 mn 1. Collected mass: 26.7 gm 
2. 15202 ( 0.4 gm): 1-2 mn 2. Color: 
3. 15203 ( 0.2 gm): 2-4 mn 3. Bag no.: Doc. bag 160 
4. 15204 ( 0.1 gm): 4-10 mn 4. Container: Teflon bag; returned i n  
5.' 15205 ( 92.0 gm): > 1 cm vacuum contai ner ( ALSRC # I ) .  
6. 15200 ( 7.7 gm): Resewe Processed i n  N2. 

* Glassy breccia. Not Included I n  t o t a l  
mass o f  $011. 

SELECTED CHEMICAL AWD PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

1. Is/FeO: 68.0, mature 

2. Agglutinates: 
3. 

GRAIN SIZE PARAMETERS: 

W O R  ELEMENTS: TRACE ELEMENTS: 
'L - - Pprn ppln 

Si02 : Sc : La : 
Ti02 : V : Ce: 

A1 203 : CO: Nd : 
- 

Cr203 : 

FeO : 

Sm: 

Eu : 
MnO : Sr: Tb : 

MgO : Hf: Dy: 

CaO : Ta : Ha : 

Na20 : lh: Tm: 
K20 : U : Yb: 

'2'5 : Lu : 

5 : 
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BIBLIOGRAPHY FOR 1 5 2 0 1  

KING,E.A.,JR. +BUTLER,J.C.  + CARMAN,M.F. ( 1 9 7 2 )  
CHONDRULES I N  APOLLO 1 4  SAMPLES AND S I Z E  ANALYSES OF APOLLO 1 4  AND 1 5  F I N E S  
PROCEEDINGS OF THE TH IRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 6 7 3 - 6 8 7  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9 T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  
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SOIL: 15210 

LOCATION CWENTS: Station 2, St. George Crater. F i l l e t  sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 15211 ( 163.5 g): < 1 mn 1. ColIected mass: 390.9 g 
2. 15212 ( 3.6 gm): 1-2 mn 2. Color: 
3. 15213 ( 2.4 gm): 2-4 mn 3. Bag no.: Doc. bag 180 
4. 15214 ( 0.2 gm): 4-10 m 4. Container: Teflon bag; returned i n  
5. ( gm): > 1 an vacuum contai net (ALSF # l  ) . 
6. 15210 ( 221.2 9): Reserve Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 60.0, mature 

2. Agglutinates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Cu t t i t t a  e t  al., 1973) (Cu t t i t t a  e t  al., 1973) 

% - pprn ppm 
Si02 : 46.35 Sc: 22 La: 32 

T iO2:  1.34 V : 80 Ce : 

A1203: 17.73 Co: 40 Nd : 
Cr203: 0.23 N i :  325 Sm : 

FeO : 11.66 Ba: 315 Eu : 

MnO : 0.16 Sr: 150 Tb : 

MgO : 10.48 H f  : bf : 
CaO : 11.68 Ta : Ho : 

Na20 : 0.44 Th : Tm : 

K20 : 0.19 U : Yb: 7.7 
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BIBLIOGRAPHY FOR 15211  

APOLLO 1 5 PET ( 1 9 7 2 )  
APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION 
SC 1 ENCE 
VOL. 1 7 5  P. 3 6 3  

BAEDECKER,P.A. + CHOU,C.-L. + GRUDEWICZ,E.B. + WASSON,J.T. ( 1 9 7 3 )  
VOLATILE AND SlDEROPHlL lC TRACE ELEMENTS I N  APOLLO 1 5  SAMPLES - GEOCHEMICAL 

IMPLICATIONS AND CHARACETERIZATION OF THE LONG-LIVED AND SHORT-LIVED 
EXTRALUNAR MATERIALS 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1177 -1196  

BAEDECKER,P.A. + CHOU,C.-L. + WASSON,J.T. ( 1 9 7 2 )  
THE EXTRALUNAR COMPONENT I N  LUNAR SOILS AND BRECCtRS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1343-1 361 

BHANDARI,N. + GOSWAM1,J.N. + LAL,D. ( 1 9 7 3 )  
SURFACE IRRIDATION ANDEVOLUTION OF THE LUNAR REGOLITH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2275 -2290  

CARRON,M.K. + ANNELL,C.Se + CHRISTIAN,R.P. + CUTTITTA,Fe + DWORNIK,E.J. + ( 1 9 7 2 )  
LIGON,D.T.,JR. + ROSE,H.J.,JR. 

ELEMENTAL ANALYSES OF LUNAR S O l L  SAMPLES FROM APOLLO 1 5  MISSION 
'THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 

P. 198-201 

CHOU,C.-L. + BOYNTON,W.V. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 5 )  
VOLATILES ON THE SURFACE OF APOLLO 1 5  GREEN GLASS AND TRACE-ELEMENT 

DISTRIBUTIONS AMONGAPOLLO 1 5  SOILS 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1701 -1728  

CUTTITTA,F. + ROSE,H.J.,JR. + ANNELL,C.S. + CARRON,M.K. + CHRISTIAN,R.P. ( 1 9 7 3 )  
+ LIGON,D.T.,JR. + DWORNIK,E.J. + WRIGHT,T.L. + GREENLAND,L.P. 

CHEMISTRY OF TWENTY-ONE IGNEOUS ROCKS AND SOILS RETURNED BY THE APOLLO 1 5  
MISSION 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1081-1096 

FRUCHTER,J.S. + STOESER,J.W. +.LINDSTROM,M.M. + GOLES,G.G. ( 1 9 7 3 )  
APOLLO 1 5  CLASTIC MATERIALS AND THEIR RELATIONSHIP TO LOCAL GEOLOGIC FEATURES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1227 -1238  

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 6 )  
ELECTRICAL PROPERTIES OF APOLLO 1 7  ROCK AND S O l L  SAMPLES AND A SUMMARY OF 

ELECTRICAL PROPERTIES OF LUNAR MATERIAL AT 450 MHz FREQUENCY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2593-2603 

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I  AND P 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1737-1 7 5 2  
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JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
S O l L  BRECCIA RELATIONSHIPS AND VAPOR DEPOSITS ON THE MOON 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL-. 2 P. 1753-1 7 6 0  

KEITH,J.E. +CLARK,R.S. +RICHARDSON,K.A. ( 1 9 7 2 )  
GAMMA-RAY MEASUREMENTSOF APOLL0.12, 14, AND 1 5  LUNAR SAMPLES 
PROCEEDiNGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1671-1681 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSlJRE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298  

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  OlSTRlBUTlON OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1712 

PIETERS,C*M* + MELOY,A* + NAGLE, J.S. + HAWKE,B.R. ( 1 9 8 1  
CORE SEGMENT 15008:  REGOLITH STRATIGRAPHY AT APPENNINE FRONT STATION 2 USING 

MULTISPECTRAL IMAGING 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 451-461 
RANCITELL1,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 2 )  
LUNAR SURFACE PROCESSES AND COSMIC RAY CHARACTERIZATION FROM APOLLO 12-15 

LUNAR SAMPLE ANALYSES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1681-1693 

SCOON, J .H. ( 1 9 7 2 )  
CHEMICAL ANALYSIS OF LUNAR SAMPLES 15101,65 AND 15211,6 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 255-256 

WALKER,R.J. + PAPIKE,J.J. ( 1 9 8 1 )  
THE APOLLO 1 5  REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND MIX ING 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 509-51 7 
WANKE,H. + BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + PALME,H. ( 1 9 7 3 )  

+ SPETTEL,B. + TESCHKE,F. 
MULTIELEMENT ANALYSES OF APOLLO 15, 16, AND 1 7  SAMPLES AND THE BULK COMPOSITION 

OF THE MOON 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1461-1482 

WANKE,H. + PALME,H. +SPETTEL,B. + TESCHKE,F. ( 1 9 7 2 )  
MULTIELEMENT ANALYSES AND A COMPARISON OF THE DEGREE OF OXYOATION OF LUNAR 

AND METEORITIC MATTER 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 265-267 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 
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SOIL: 15220 

LOCATION COMENTS: S ta t i on  2, St. George Crater.  Undl sturbed surface so l1  ( re ference 
sample). Co l lec ted approximately one meter from a boulder where 
f i l l e t  sample 15210 was co l lec ted.  

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 15221 ( 290.0 gm): < 1 m 1. Col lec ted mass: 465.7 gm 
2. 15222 ( 2.4 gm): 1-2 m 2. Color: 
3. 15223 ( 5.8 gm): 2-4 mn 3. Bag no.: Doc. bag 181 
4. 15224 ( 7.0 gm): 4-10 mn 4. Container: Te f l on  bag; re turned I n  
5. ( gm): > 1 on vacuum container (ALSRC R1 . 
6. 15220 ( 160.5 gm): Reserve Processed I n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: PETROGRAPHY: (90-125 urn) 
(Basu e t  a1 . , 1981 1 

1 Is/FeO: 63.0, mature 
2. Agglutinates: Components - X Components - S 

3. Monomineral 1 c 20.3 Brecclas 12.8 

4. P lag ioc lase 9.5 V l  tri c (2.2) 
Pyroxene 7.2 Dark M a t r i x  11.5 

GRAIN SIZE PARAMETERS: 01 l v l n e  3.3 L i g h t  M a t r i x  0.7 
Opaques (0.3) Crystalline (0.6) 

1. M,: 43 m ( < l  m) Ox1 des 0.3 Pol k l l l t i c  
Metal, M e l t  M a t r i x  0.3 

2. Md: 5 3 . 4 ~ 1  Sulph. Other 0.3 

3. S l l i c a  Phase Aggl u t i  nate 50.0 
Crys ta l  1 l n e  Glass 8.5 

MAJOR ELEMENTS: TRACE ELEMENTS: L l t h l c s  7.9 ROPY/ 
ANT Su i te  (2.3) C l  ast-Laden 2.6 

(Carron e t  al., 1972) (Cu t t i t t a  e t  a1 ., 1973) Anorthosl te 2.0 Quench- 
* Gabbrolc 0.3 Crys ta l s  0.0 - .@!!! ppm Mare Basa l t  (2.0) (V l  t rophyres) 

Si02 : 46.56 Sc: 20 La: 24 01 iv.-Bearing 0.7 Green Glass 

T i 0 2 :  1.27 V : 84 Ce : 0lfv.-Free (0.3) Other 
Mlcrogabbrol c D e v i t r l f i e d  0.7 , 

A1203:17.54 Co: 44 Nd: Po rphy r i t i c ,  (Cryptocry . 
Cr203: 0.23 N1:320 Sm : Etc. Crys ta l  / 

Ophi t ic ,  Etc. 0.3 Clast-Free (5.2) 
FeO :11.32 Ba:300 Eu : I n t e r s e r t a l  1 Green 2.0 

MnO : 0.15 Sr: 160 Tb: Granular Yellow 1.3 
Other 1.0 Gray. 

MgO : 10.69 Hf: Dy: Non-Mare Basal t (2.3) ~ o i  o r1  ess 1.6 

Ho : Feldspathic Brown, Black, 
CaO : 11.87 Ta: KREEPy 2.3 Etc. 0.3 
Na20: 0.45 Th : Tm: Plag-Phyic M I  scel  1 aneous 0.3 

K20 : 0.19 U : Yb: 7.2 Indeterminate 1.3 
Tota l  number 

P205 : 0.16 Lu : p a r t i c l e s  304 
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BIBLIOGRAPHY FOR 15221 

APOLLO 1 5 PET ( 1972 
APOLLO-15 LUNAR SAMPLES - PREL lM l NARY DESCR 1 PT ION 
SC 1 ENCE 
VOL. 175 P. 363 

BASU,A= + McKAY,D.S= + GRIFFITHS,S.A. + NACE,G. (1981) 
REGOLITH MATURATION ON THE EARTH AND THE MOON WITH AN EXAMPLE FROM APOLLO 15 
I N  PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 433-449 

BHANDARI,N. + GOSWAM1,J.N. +LAL,D.  (1973) 
SURFACE IRRIDATION ANDEVOLUTION OF THE LUNAR REGOLITH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2275-2290 

CARRON,M.K. + ANNELL,C*S. + CHRISTIAN,R.P. + CUTTITTA,F. + DWORNIK,E.J. + (1972) 
LIGON,D.T.,JR. + ROSE,H.J.,JR. 

ELEMENTAL ANALYSES OF LUNAR S O l L  SAMPLES FROM APOLLO 15 MISSION 
THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 198-201 

CHARETTE,M.P. + ADAMS,J.B. (1975) 
AGGLUTINATES AS INDICATORS OF LUNAR SOlL  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 16 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281 -2290 

CUTTITTA,F. + ROSE,H.J.,JR. + ANNELL,C.S. + CARRON,M.K. + CHRISTIAN,R.P. (1973) 
+ LIGON,D.T.,JR. + DWORNIK,E.J. + WRIGHT,T.L. + GREENLAND,L.P. 

CHEMISTRY OF TWENTY-ONE IGNEOUS ROCKS AND SOILS RETURNED BY THE APOLLO 15 
MISSION 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1081-1096 

ENGELHARDT,W.V. + HURRLE,H. + LUFT,E. (1976) 
MICROIMPACT-INDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOSITION OF THE 

LUNAR REGOLITH 
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SOIL: 15230 

LOCATION COmENTS: Stat ion 2, St. George Crater. Soi l  from under a breccia boulder whfch 
was r o l l e d  over by the crew. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 15231 ( 233.9 gm): < 1 mn 1. Col lected mass: 343.8 gnr 
2. 15232 ( 5.2 grn): 1-2 nun 2. Color: 
3. 15233 ( 3.8 v): 2-4 m 3. Bag no.: Doc. bag 182 
4. 15234 ( 1.8 gm): 4-10 mn 4. Contalner: Tef lon bag; returned I n  
5. (. gm): > 1 n vacuum container (ALSRC a l l .  
6. 15230 ( 99.1 gm): Reserve Processed I n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 71.0, mature 

2. Agglutinates: 
3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M,: 46 urn ( c  1 mn) 
2. Md: 42.2 um 

3. 

PETROGRAPHY: (125-250 urn) 
(Heiken and McKay, 1972-unpubl i shed) 

Components - 2 

Aggl u t l  nates 43 
M i  crobreccl as: 

Recrystal 1 f zed 3 
V l t r l c  8 

Angul a t  Glass 
Brown 10 
Gray 2 

Col or1 ess Glass 2 
Glass Drop1 e ts  

Green 3 

W O R  ELEMENTS: TRACE ELEMENTS: . Brown - 
C l  I nopyroxene 8 

(Carron e t  a1 . . 1972 1 ( C u t t i t t a  e t  a1 . . 1973 1 Orthopyroxene 3 

5, E 01 i v i ne  1 - Plagioclase 7 
Si02 : 46.40 Sc: 22 La: 28 Orthoclase 2 

T i 0 2 :  1.35 V :  . 8 2  Ce : Basalt 
Equi . - 

A1203: 17.14 Co: 42 Nd: Ha 1 ocry st. - 
Cr203: 0.23 Ni: 315 Sm : Ophi t lc  5 

Anorthosi t e  1 - ~ 

FeO : 11.53 Ba: 290 Eu : Opaques 

MnO : 0.16 Sr: 155 Tb: 

MgO : 10.47 Hf: w: 
CaO : 11.88 Ta : Ho : 
Na20 : 0.41 Th : Tm: 

K20 : 0.19 U : Yb: 6.8 
P205 : 0.15 Lu : 

5 : 
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MULTIELEMENT ANALYSES AND A COMPARISON OF THE DEGREE OF OXYOATION OF LUNAR 

AND METEORITIC MATTER 
THE APOLLO 15  LUNAR SAMPLES THE LUNAR SC l ENCE l NST ITUTE 
P. 265-267 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1975 )  
22NA-26AL STUD l ES OF LUNAR REGOL l TH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 844 

SOIL 15231 
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SOIL: 15240 

LOCATION COMMENTS: S ta t i on  6, Avennlne Front. F l o o r  o f  a small c r a t e r  w i t h  glass I n  t h e  
center.  Sample from center  o f  rim. Crater  l e s s  than 1 m I n  diameter. 

GENERIC SUBSAMPLES: MISCELLANEOUS: . 

1. 15241 ( 197.4 gm): < 1 m 1. Co l lec ted  mass: 
2. 15242 ( 18.9 gm): 1-2 n 2. Color: 
3. 15243 ( 31.8 gm): 2-4 mn 3 Bag no.: 
4. 15244 ( 32.6 gm): 4-10 m 4. Container: Te f l on  bag; re turned I n  
5.* 15245 ( 115.5 gm): > 1 an sample c o l l e c t i o n  bag 3, I n  
6. 15240 ( 67.1 gml: Resewe a i r .  Processed I n  N2. 

+ 89 pieces o f  g lass coated breccias which 
may no t  be representa t ive  o f  the  r o l l .  
Mass no t  included I n  sol1 t o t a l .  

@ SELECTED CHEMICAL AND PHYSICAL PROPERTIES 'OF SOIL 

MATURITY PARAMETERS : 

1. Is/FeO: 45.0, submature 

2. Agglut inates:  
3. 
4. 

PETROGRAPHY: (125-250 um) 
(Hei ken and McKay, 1972-unpubl I shed) 

Components % - 
Aggl u t l  nates 45 
Mi c tobrecc l  as: 

Recrystal  1 i zed 6 
V I  tri c 1 

Angular Glass 
Brown 5 
Gray - 

Col or1 ess G I  ass 1 
Glass Drop le ts  

Green 10 

MAJOR ELEMENTS: TRACE ELEMENTS: Brown 2 

(Palme e t  a1 . . 1978) C1 i nopyroxene 9 
Orthopyroxene 3 

% PPm O l i v i n e  7 - - Feldsoar 9 
Si02 : Sc: 24.7 La: 27.2 or thoc lase 

V : Ce: 71.8 Basa l t  
Ti02 : Equi . 2 

A1 203 : Co: 39.6 Nd: 45 H a l o c y s t .  - 
Ophi t i c  - 

Cr203: Nl: 270 Anorthosl t e  - 
MnO : 

MgO : 

CaO : 

Ba: 274 Eu: 1.43 Opaques 

S r :  140 Tb: 2.43 

Hf:  9.34 Dy: 15.6 Tota l  Number 

Ta: 1.25 Ho: 3.56 Grains 100 

Th: 3.84 Tm: 1.61 

U : 0.96 Yb: 9.23 

Lu: 1.26 
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B l BL I OGRAPHY FOR 1 5241 

APOLLO 15  PET (1972 )  
APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION 
SC I ENCE 
VOL. 175 P. 363 

MORRIS,R.V. ( 1978 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEED l NGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

PALME,H. + BADDENHAUSEN,H. + CENDALES,M. + (1978 )  
DREIBUS,G. + HOFMEISTER,H. + PALME,C. 
SPETTEL,B. + VILCSEK,E. + WANKE,H. 
KURAT, G. 

NEW DATA ON LUNAR SAMPLES AND ACHONDRITES AND A 
COMPARISON OF THE LEAST FRACTIONATED SAMPLES 
FROM THE EARTH,THE MOON AND THE EUCRITE PARENT 
BODY 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1 ,  25-58 
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SOIL: 15250 

LOCATION CMENTS: Stat ion 6, Apennine Front. Surface so i l ,  from r im  o f  c ra te r  where 
sample 15240 was col 1 ected. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 15251 ( 380.9 gm): < 1 nm 1. Col lected mass: 601.4 gm 
2. 15252 ( 8.3 gm): 1-2 n 2. Color: L i gh t  gray ( f i e l d  descr ipt ion) 
3. 15253 ( 4.0 9): 2-4mn 3. Bag no. : Doc. bag 164 
4. 15254 ( 1.2 gm): 4-10 nm 4. Container: Tef lon bag; returned i n  
5. ( gm): > 1 cm sample co l l ec t i on  bag 3, i n  
6. 15250 ( 207.0 gm): Reserve a i r .  Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: PETROGRAPHY: (125-250 urn) 
(Hei ken and McKay , 1972-unpubl ished) 

1 I,/FeO: 75.0, mature 

2. Aggl ut lnates: components % - 
3. Aggl u t inates 54.0 

4. Microbrecci as: 
Recrystal l  l zed 4.0 

GRAIN SIZE PARAMETERS: V i  t r l c  2.5 
Angul ar  G I  ass 

1. MI: Brown 5.5 
Gray 0.5 

2. Md:. 56 urn Col or1 ess Glass ' - 
3. Glass Droplets 

Green 9.5 
MAJOR ELEMENTS: TRACE ELEMENTS: Brown 3.5 

C l  i nopyroxene 9.5 
(Carron e t  a1 . , 1972) (Cut t i  t t a  e t  a1 . , 1973) Orthopyroxene 1.5 

% ppn 01 i v i n e  2.0 - Feldspar 2.5 
SiO, : 47.02 Sc: 24 La: 40 Orthoclase 

L 

T i 0 2 :  1.49 V : 85 Ce : Basal t Equi . ' 2.5 
A1203: 16.28 Co: 46 Nd: Ha1 ocryst. 0.5 

Cr203: 0.30 N i :  405 Sm : Ophi t f c  2.0 
Anorthosi t e  - 

FeO : 12.00 Ba: 340 Eu : Opaques 

MnO : 0.16 Sr: 160 l'b: 

MgO : 10.31 Hf: h: Total Number 
CaO : 11.25 Ta : Ho : Grains 200 

Na20 : 0.54 Th : Tm : 

K20 : 0.22 U : Yb: 11 

P205 : 0.24 Lu : 
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B l BL l OGRAPHY FOR 1 5251 

APOLLO 1 5  PET ( 1 9 7 2 )  
APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION 
SC l ENCE 
VOL. 1 7 5  P. 3 6 3  

BOGARD,D.De + NYQUIST,L.E. ( 1 9 7 3 )  
40AR/36AR VARIATIONS I N  APOLLO 1 5  AND 1 6  REGOLITH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1975-1 9 8 6  , 

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + STEINNES,E. + SUNDVOLL,B. ( 1 9 7 2 )  
ELEMENTAL COMPOSITION OF APOLLO 1 5  SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 195-197 

CARRON,M.K. + ANNELL,C.S. + CHRISTIAN,R.P. + CUTTITTA,F. + DWORNIK,E.J. + ( 1 9 7 2 )  
LIGON,D.T.,JR. + ROSE,H.J.,JR. 

ELEMENTAL ANALYSES OF LUNAR SOlL  SAMPLES FROM APOLLO 1 5  MISSION 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 198-201 

CHOU,C.-L. + BAEDECKER,P.A. + BILD,R.W. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE-ELEMENT SYSTEMATICS AND GREEN GLASS I N  APOLLO 1 5  LUNAR SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1645-1 6 5 8  

CUTTITTA,F. + ROSE,H.J.,JR. + ANNELL,C.S. + CARRON,M.K. + CHRISTIAN,R.P. ( 1 9 7 3 )  
+ LIGON,D.T.,JR. + DWORNIK,E.J. + WRIGHT,T.L. + GREENLAND,L.P. 

CHEMISTRY OF TWENTY-ONE IGNEOUS ROCKS AND SOILS RETURNED BY THE APOLLO 1 5  
MISSION 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1081-1096 

EPSTEIN,S. + TAYLOR,H.P.,JR. ( 1 9 7 2 )  
0 1  8 /01  6, S 130/S 128, C13/C12, AND D/H STUDIES OF APOLLO 1 4  AND 1 5  SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1429-1 4 5 5  

GEAKE,J.E. + WALKER,G. + MILLS,A.A. + GARLICK,G.F.J. ( 1 9 7 2 )  
LUMINESCENCE OF LUNAR MATERIAL EXCITED BY ELECTRONS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 2971-2981 

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I  AND P 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1737-1 7 5 2  

JOVANOVIC,S. + REED,G.W.,JR. (1975) 
S O l L  BRECCIA RELATIONSHIPS AND VAPOR DEPOSITS ON THE MOON 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1753-1 7 6 0  
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MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMP>ARATlVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 31 5-335 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: . 
SOME CONCEPTS AND I S/FEO COMP l LAT l ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1712 

NELEN,J. + NOONAN,A. + FREDRIKSSON,K. ( 1 9 7 2 )  
LUNAR GLASSES BRECCIASAND CHONDRULES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 723 -739  

REED,G.W.,JR. + JAVANOVIC,S. + FUCHS,L.H. ( 1 9 7 2 )  
TRACE ELEMENT RELATIONS BETWEEN APOLLO 1 4  AND 1 5  AND OTHER LUNAR SAMPLES, AND 

THE IMPLICATIONS OFA MOON-WIDE CL-KREEP COHERENCE AND PT-METAL NONCOHERENCE 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1989-2003 

REED,G.W.,JR. + JOVANOVIC,S. ( 1 9 7 3 )  
FLUORINE I N  LUNAR SAMPLES - IMPLICATIONS CONCERNING LUNAR FLUORAPATITE 
GEOCHIMICA ET COSMOCHIMICA ACTA 
VOL. 3 7  P. 1457  

WALKER,R.J. + PAPIKE,J.J. ( 1 9 8 1 )  
THE APOLLO 1 5  REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND MIX ING 
I N PROCEED l NGS OF THE 1 2 t h  LUNAR AND PLANETARY SC l ENCE CONFERENCE ' 
12A, 509-517 

ZELLNER,B. + LEAKE,M.+ LEBERTRE, T. + DUSEAUX, M. + DOLLFUS, A. ( 1 9 7 7 )  
THE ASTEROID ALBEDO SCALE. I .  LABORATORY POLARIMETRY OF METEORITES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1091-1110 

S O I L  15251  
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SOIL: 15260 

LOCATION COMENTS: Stat ion 6, Apennlne Front. R i m  o f  a subdued, 10 m dlameter crater.  
Soi l  from bottom o f  an approximately 10 cm deep trench. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 15261 ( 416.6 gm): c 1 n 1. Col lected mass: 610.5 gm 
2. 15262 ( 9.1 gm): 1-2 n 2. Color: 
3. 15263 ( 6.7 gm): 2-4 n 3. Bag no.: Doc. bag 166 
4. 15264 ( 5.9 gm): 4 - l o r n  4. Container: Tef lon bag; returned i n  
5. ( gm): > 1 cm sample co l l ec t l on  bag 3, I n  
6. 15260 ( 172.2 gm): Reserve a .  Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

, 1. IS/FeO: 77.0, mature 

2. Agglutinates: 
3. 

4. 

GRAIN SIZE PARAMETERS: 

PETROGRAPHY: (125-250 um) 
(He1 ken and McKay , 1972-unpubl f shed) 

Components - S 

Aggl u t l  nates 50.5 
Microbreccias: 

Recrystal l ized 7.0 
Vf t r i c  1.5 

Angular Glass 
Brown 5.0 
Gray - 

Colorless Glass 0.5 
Glass Droplets 

Green 11.5 

MAJOR ELEMENTS: TRACE ELEMENTS: Brown 2.0 
C l  i nopyroxene 13.0 

(Brun fe l t  e t  al., 19721 (Duncan e t  al., 1975) Orthopyroxene 1.0 
X ppm 01 l v i ne  2.5 - Feldspar - 

Si02 : Sc : La: Orthocl ase 
T i 0 2 :  1.40 V : 81 Ce : Basalt 

Equi . - 
A1203: 16.1 Co: 42 Nd: Halocryst. 1.0 

Cr2O3: 0.36 Ni : 250 Sm : Ophi t i c  3.0 
Anorthosl t e  0.5 

FeO : 12.09 Ba: 260 Eu : Pyroxeni t e  0.5 

MnO : 0.16 Sr :  136 Tb : 

MgO : Hf: Dy: Total Number 

CaO : 11.89 Ta : Ho : Grains 200 
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BIBLIOGRAPHY FOR 15261 

APOLLO 1 5  PET ( 1 9 7 2 )  
APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION 
SC l ENCE 
VOL. 175 P. 3 6 3  

AXON,H.J. + GOLDSTEIN,J.I. (1973) 
METALLIC PARTICLES OF HIGH COBALT CONTENT I N  APOLLO-15 SOIL SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 8  P. 173 

BEST,J.B. + MINKIN,J.A. ( 1 9 7 2 )  
APOLLO 1 5  GLASSES OF IMPACT ORIGIN 
THE APOLLO 1 5  LUNAR SAMPLES' THE LUNAR SCIENCE INSTITUTE 
P. 34-39 

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + STEINNES,E. + SUNDVOLL,B. ( 1 9 7 2 )  
ELEMENTAL COMPOSITION OF APOLLO 1 5  SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 195-197 

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + SUNDVOLL,B. + STEINNES,E. ( 1 9 7 3 )  
GEOCHEMISTRY OF APOLL015 AND 1 6  MATERIALS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1209-1218 

CADOGAN,P.H. + EGLINTON,G. + FIRTH,JIN.M. + MAXWELL,J.R. + MAYS,J.B. + ( 1 9 7 2 )  
PILLINGER,C.T. 

SURVEY OF LUNAR CARBONCOMPOUNDS: I I. THE CARBON CHEMISTRY OF APOLLO 11, 12, 
14, AND 1 5  SAMPLES 

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 2069-2091 

DUNCAN, A .R. + SHER,M.K. + ABRAHAM, Y .C. + ERLANK, A. J. + WILL I S ,  J .P. + AHRENS, L .  ( 1 9 7 5  
INTERPRETATION OF THE COMPOSITIONAL VARIABILITY OF APOLLO 15 SOILS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2309-2320 

a DURRAN1,S.A. + KHAN,H.A. + MALIK,S.R. + AFRAMIAN,A. + FREMLIN,J.H. + TARNEY,J. ( 1 9 7 3 )  

CHARGED-PARTICLE TRACKS I N  APOLLO 1 6  LUNAR GLASSES AND ANALOGOUS MATERIALS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2291 -2306 

DURRAN1,S.A. + PRACHYABRUED,W. + HWANG,F.S.W. + EDGlNGTON,J.A. + BLAIR,I.M. ( 1 9 7 3 )  
THERMOLUMINESCENCE OF SOME APOLLO 1 4  AND 1 6  FINES AND ROCK SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2465-2480 

FIREMAN,E.L. + DIAMICO,J. + DEFELICE,J. + SPANNAGEL,G. ( 1 9 7 2 )  
RADIOACTIVITIES I N  RETURNED LUNAR MATERIALS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1747-1763 
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GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 3 )  
CARBON AND SULPHUR DISTRIBUTIONS AND ABUNDANCES I N  LUNAR FINES 
PROCEED 1 NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1577-1 5 8 6  

GOLDSTEIN,J.I. + AXON,H.J. ( '1973) 
COMPOS I T I ON, STRUCTURE, AND THERMAL H I STORY OF METALL I c PART I CLES FROM 3 APOLLO 

1 6  SOILS, 65701, 68501, AND 63501  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 751-776 

HODGES,F.N. + KUSHIR0,I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1033-1048 

HOLLAND,P.T. + SIMONEIT,B.R. + WSZOLEK,P.C. + BURLINGAME,A.L. ( 1 9 7 2 )  
COMPOUNDS OF CARBON AND OTHER VOLATILE ELEMENTS I N  APOLLO*14.AND.15 

SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 2131-2149 

HUA,C.T. + DOLLFUS,A.+ MANDEVILLE,J.C. ( 1 9 7 6 )  
ULTRAVIOLET DIFFUSE REFLECTANCE SPECTROSCOPY FOR LUNAR, METEORITIC, AND 

TERRESTRIAL SAMPLES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2605-2622 I 

HUGHES,T.C. + KEAYS,R.R. + LOVERING,J.F. ( 1 9 7 3 )  
SlDEROPHlLE AND VOLATILE TRACE ELEMENTS I N  APOLLO 14, 15, AND 1 6  ROCKS AND 

FINES: EVIDENCE FOR EXTRALUNAR COMPONENT TL-, AU-, AND AG-ENRICHED 
ROCKS I N  THE ANCIENT LUNAR CRUST 

LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 4 0 0  

KAPLAN,I.R. + KERRIDGE,J.F. + PETROWSKI,C. ( 1 9 7 6 )  
L IGHT ELEMENT GEOCHEMISTRY OF THE APOLLO 1 5  S I T E  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 481-492 

MOORE,C.B. + CRlPE,J.De ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S.I. + J.S.C. 
PART I I  P. 523-525 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 2 )  
CARBON AND NITROGEN INAPOLLO 15 LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 316-318 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1613-1624 

SOIL  15261  
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MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315 -335  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATUR I T Y  OF LUNAR SO I L S  : 
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9 T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MULLER,O. ( 1 9 7 4 )  
SOLAR WIND NITROGEN AND INDIGENOUS NITROGEN I N  APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 9 0 7 - 1 9 1 8  

PETROWSKI,C. + KAPLAN,I.R. + KERRIDGE,J.F. ( 1 9 7 6 )  
L I G H T  ELEMENT GEOCHEMISTRY OF THE APOLLO 1 5  S I T E  
LUNAR SCIENCE V11 - L.S.I.  
PART I I  P. 6 8 5 - 6 8 7  

RANCITELLI ,L .A .  + PERKINS,R.W. + FELlX,W.De + WOGMAN,N.A. ( 1 9 7 2 )  
LUNAR SURFACE PROCESSES AND COSMIC RAY CHARACTERIZATION FROM APOLLO 12 -15  

LUNAR SAMPLE ANALYSES 
PROCEEDINGS OF THE TH IRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1 6 8 1 - 1 6 9 3  

SILVER,L.T. ( 1 9 7 3 )  
URANIUM-THORIUM-LEAD ISOTOPE RELATIONS I N  THE REMARKABLE DEBRIS BLANKET AT 

HADLEY-APENNINE 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 669 

TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSKI,W. + WARE,N.G. ( 1 9 7 3 )  
LUNAR HIGHLANDS COMPOSITION - APENNINE FRONT 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1445 -1460  

WALKER,R. J. + PAPIKE, J.  J. ( 1  9 8 1  
THE APOLLO 1 5  REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND M I X I N G  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 

I 12A, 509 -517  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 8 4 4  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. + SAT0,J. ( 1 9 7 2 )  
COSMONUCLIDES I N  LUNARSOIL FROM APOLLO 1 5  
.THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P.  4 0 4 - 4 0 6  

ZELLNER, Be + LEAKE , M .+ LEBERTRE, T . + DUSEAUX, M e  + DOLLFUS, A. ( 1 9 7 7  
THE ASTEROID ALBEDO SCALE. I. LABORATORY POLARIMETRY OF METEORITES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1 0 9 1 - 1 1 1 0  

S O I L  1 5 2 6 1  
3 49 
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SOIL: 15270 

LOCATION COMMENTS: Stat ion 6, A ennine Front. "Typical* surface s o i l ,  col lected near the  
LRV, about 18 n southeast of a 10 n diameter c ra te r .  

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 15271 ( 798.3 gm): < 1 n 1. Collected mass: 1156.1 gm 
2. 15272 ( 20.7 gm): 1-2 n 2. Color: 
3. 15273 ( 13.7 gm): 2 - 4 n  3. Bag no.: Doc. bag 167 
4. 15274 .( 4.4 gm): 4-10 mn 4. Container: Teflon bag, returned In . 
5. ( gm): > 1 an sample col lect ion bag 3, i n  
6. 15270 I 319.0 gm): Resewe a i r .  Processed in  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

1. Is/FeO: 63.0, mature 
2. Aggl u t l  nates: 

GRAIN SIZE PARAMETERS: 

1. M,: 94 um 
2. Md: 70.4 um 

PETROGRAPHY: (90-125 um) 
(Basu e t  a1 . , 1981 ) 

Colnponents - % Components - S 

Monomi neral 1 c 39.5 Breccias 8.9 
Plagioclase 9.3 Vl tri c (8.31 
PY roxene 23.7 Dark Matrix 8.0 
o i lv ine  4.2 
Opaques (1.3) 

Oxides 1.3 
Metal, 

Sulph. 
S i l i c a  Phase 1.0 

a. - Crystal 1 ine 

MAJOR ELEMENTS: TRACE ELEMENTS: L i th lcs  10.9 
ANT Sui te  (0.6) 

(Apollo 15 P.E.T., 1970)(Duncan e t  a1 ., 1975) Anorthosite 0.6 

Si02 : 46.70 

Ti02 : 1.47 
A1203: 16.51 

Cr203: 0.38 
FeO : 12.15 
MnO : 0.16 
MgO : 10.55 

CaO : 11.29 
Na20 : 0.43 

Sc : 

v :  80 
Co: 40 
N i :  231 

Ba: 265 
Sr: 137 
Hf: 

f a :  
Th : 

U : 

La: 
Ce : 

Nd: 
Sm : 

Eu : 
Tb: 

Dy : 
Ho : 
Tm: 
Yb: 

Gabbroic 
@!! Mare Basalt (6.8.) 

0liv.-Bearing 1.3 
Oliv.-Free (4.2) 

Microgabbroic 1.0 
Porphyrit ic,  

Etc. 2.2 
Ophltic, Etc. 1.0 
I n t e r s e r t a l /  

Granular 
Other ' 1.3 

Non-Mare Basalt  (1.9) 
Feldspathic 
KREEPy 1.9 
Pl ag-Phyic 

Indeterminate 1.6 

Light Matrix 0.3 
Crystal1 lne  10.6) 

P o i k i l i t l c  0.3 
Me1 t Matrix 
Other 0.3 

Aggl u t l  nate 34.6 
Glass 6.1 

ROPY / 
Clast-Laden 1.6 

Quench- 
Crystals  (0.3) 
( V i  trophyres) 

Green Glass 
Other 0.3 

Devi t r i f l e d  1 .O 
( Cryptocry .1 

Crystal / 
Clast-Free (3.2) 

Green 0.6 
Ye1 low, 1 .Q 
Gray, 
Colorless 0.6 

Brown, Black, 
Etc. 1.0 

M i  scel 1 aneous 

Total number 
par t i c les  312 
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SOIL: 15290 

LOCATION COMMENTS: S ta t i on  6, Apennine Front. Co l lec ted 30 m south o f  a 10 m dlameter 
c ra ter .  Surface sample. Col lec ted w i t h  a black and bite breccla. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1 15291 ( 169.0 gm): < 1 mn 1 Col lec ted mass: 246.3 gm 
2. 15292 ( 5.4 gm): 1-2 mn 2. Color: 
3. 15293 ( 6.7 gm): 2-4 mn 3. Bag no.: Doc. bag 188 
4. 15294 ( 10.2 gm): 4-10 4. Container: Tef lon bag; returned i n  
5.* 15295 ( 947.3 gm): > 1 cm sample co l  l e c t i o n  bag 3, i n  
6. 15290 ( 55.0 gm): Reserve a i r .  Processed i n  N2. 

* Not included I n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 63.0, mature 

2. Agglutinates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. Mz: 126.0um 

2. Md: 85.4 urn 

3. 

PETROGRAPHY: (125-250 um) 
(Hei ken and McKay, 1972-unpubl l shed) 

Components - % 

Aggl u t l  nates 16.0 
MI crobreccias: 

Recry s t a l l 1  zed - 
V i t r i c  32.0 

Angular Glass 
Brown 5.0 
Gray - 

Color less Glass - 
Glass Droplets 

Green 3.0 

MAJOR ELEMENTS: TRACE ELEMENTS: Brown 2.0 
C1 i nopyroxene 12.0 

(Carton e t  a1 . , 1972) ( C u t t i t t a  e t  a1 . , 1973) Orthopyroxene - 
% ppm O l i v i n e  2.0 - Feldspar 12.0 

Si02 : 47.21 Sc: 24 La: 42 Orthoclase 

Ti02 : 1.44 V : 103 Ce : Basal t  
Equi . 8.0 

A1203: 16.40 . Co: 46 Nd: Hal ocryst. - 
Oph i t i c  Cr203: 0.29 Ni: 300 Sm : 

- 
Anorthosi t e  4.0 

FeO : 11.75 Ba: 350 Eu : Opaques 

MnO : 0.17 Sr: 160 Tb : 

MgO : 10.25 Hf: Dy: Total  Number 

CaO : 11.47 Ta : Ho : Grains 150 

Na20 : 0.53 Th : Tm : 

K20 : 0.21 U : Yb: 12 

P205 : 0.25 Lu : 
. . s : 
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B 1 B L  l OGRAPHY FOR 1 5291 

APOLLO 1 5  PET ( 1  9 7 2 )  
APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION 
SC l ENCE 
VOL. 1 7 5  P. 3 6 3  

BEHRMANN, C J . + CROZAZ, G. + DROZD, R + HOHENBERG, C .Me + RALSTON, C. + WALKER, R . ( 1 9 7 3  
+ YUHAS,D. 

COSMIC-RAY EXPOSURE HISTORY OF NORTH RAY AND SOUTH RAY MATERIAL 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1957-1974 

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + STEINNES,E. + SUNDVOLL,B. ( 1 9 7 2 )  
ELEMENTAL COMPOSITION OF APOLLO 15 SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE' INSTI'TUTE-' 
P. 195-197 

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + SUNDVOLL,B. + STEINNES,E. ( 1 9 7 3 )  
GEOCHEMISTRY OF APOLL015 AND 16 MATERIALS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1209-1 21 8 

CARRON,M.K. + ANNELL,C.S. + CHRISTIAN,R.P. + CUTTITTA,F. + DWORNIK,E.J. + ( 1 9 7 2 )  
LIGON,D.T.,JR. + ROSE,H.J.,JR. 

ELEMENTAL ANALYSES OF LUNAR SOIL  SAMPLES FROM APOLLO 1 5  MISSION 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 198-201 

CUTTITTA,F. + ROSE,H.J.,JR. + ANNELL,C.S. + CARRON,M.K. + CHRISTIAN,R.P. ( 1 9 7 3 )  
+ LIGON,DeT.,JR. + DWORNIK,E.J. + WRIGHT,T.L. + GREENLAND,L.P. 

CHEMISTRY OF TWENTY-ONE IGNEOUS ROCKS AND SOILS RETURNED BY THE APOLLO 1 5  
MISSION 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1081-1096 

t 

ENGELHARDT9W.V. + HURRLE,H. + LUFT,E. ( 1 9 7 6 )  
MICROIMPACT-INDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOSITION OF THE 

LUNAR REGOLITH 
, PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 

VOL. 1 P. 373-392 

HODGES,F.N. + KUSHIR0,I. ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1033-1048 

HUA,C.T. + DOLLFUS,A.+ MANDEVILLE,J.C. ( 1 9 7 6 )  
ULTRAVIOLET DIFFUSE REFLECTANCE SPECTROSCOPY FOR LUNAR, METEORITIC, AND 

TERRESTRIAL SAMPLES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2605-2622 
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JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 4 )  
L A B I L E  AND NONLABILE ELEMENT RELATIONSHIPS AMONG APOLLO 1 7  SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1685-1 7 0 2  

JUAN,V.C. + CHEN,J.C.+ HUANG,C;K. + CHEN,P.Y. + WANG-LEE,C.M. ( 1 9 7 2 )  
PETROLOGY AND CHEMISTRY OF SOME APOLLO 1 5  REGOLITHS 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 116-122 

MOORE,C.B. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR' SAMPLES 
LUNAR SCIENCE V - L.S.1. + J.S.C. 
PART I 1  P. 523-525 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 2 )  
CARBON AND NITROGEN INAPOLLO 1 5  LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 316-318 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1613-1624 

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 31 5-335 

MORRIS,R.V. . ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

STOFFLER,D. + DENCE,M.R. + GRAUP,G. + ABADIAN,M. ( 1 9 7 4 )  
INTERPRETATION OF EJECTA FORMATIONS AT APOLLO 1 4  AND 1 6  SITES BY A COMPARATIVE 

ANALYSIS OF EXPERIMENTAL, TERRESTRIAL, AND LUNAR CRATERS 4 

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 137-1 5 0  

VON ENGELHARDT,W. + ARNDT,J. + SCHNEIDER,H. ( 1 9 7 3 )  
APOLLO 1 5  - EVOLUTION OF THE REGOLITH AND ORIGIN OF GLASSES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 239 -250  

WALKER,R.J. + PAPIKE,J.J. ( 1 9 8 1 )  
THE APOLLO 1 5  REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND MIX ING 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 509-517 
ZELLNER,B. + LEAKE,M.+ LEBERTRE,T. + DUSEAUX,M. + DOLLFUS,A. ( 1 9 7 7 )  
THE ASTEROID ALBEDO SCALE. I. LABORATORY POLARIMETRY OF METEORITES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  1091-1110 

SOIL  15291 
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SOIL: 15300 

LOCATION COFMENTS: Sta t ion 7, Spur Crater .  Sol1 sample co l l ec ted  t o  accompany the  
comprehensl ve sample . 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 15301 ( 810.2 9 ) :  < 1 mn 1. Collected mass: 1244.1 gm 
2. 15302 ( 23.2 g): 1-2 m 2. Color: 
3. 15303 ( 12.7 gm): 2-4 mn 3. Bag no.: Doc. bag 173 
4. 15304 ( 7.3 gm): 4-10 mn 4. Container: Teflon bag; returned In  
5.* ( 140.1 gm): > 1 an sample co l l ec t ion  bag 3,  i n  
6. 15300 ( 390.7. gml: Reserve. a i r .  Processed i n  N2. . 

Not Included In t o t a l  mass of s o l l .  
15305 - aggregate of green g lass  
spherules. 15306 - breccia.  
15307 - hollow glass  sphere. 
15308 - breccia.  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 48.0, submature 

2. Agglutinates: 

PETROGRAPHY: (90-125 um) 
(Basu e t  a1 . , 1981) 

Components - S Components - 'X 

Monomineral i c  13.7 Breccl a s  9.3 
Plagioclase 5.0 Vitric (7.1) 
Pvroxene 6.8 Dark Matrix 5.6 

GRAIN SIZE PARAMETERS : o i i v i n e  1.9 
Opaques 

1. Mz: Oxides 
Metal, 

2. Md: 73.8 um Sul ph. 

3. S l l i c a P h a s e  0.3 
Crys ta l l ine  

MAJOR ELEMENTS: TRACE ELEMENTS: L i t h i c s  5.4 
ANT Su i t e  (0.9) 

(Apollo 15 P.E.T., 1972)(Duncan e t  a1 ., 1975) Anorthoslte 0.6 

90 Gabbroic 0.6 - - PW !?!!! Mare Basalt  (1.8) 
Si02 : 49.91 Sc : La : 0liv.-Bearing 0.6 

T i 0 2 :  1.17 V :  97 Ce : 0liv.-Free (0.9) 
Mi.crogabbroic 0.3 

A1203: 14.53 Co: 51 Nd: Porphyr i t ic ,  

Cr203: N f  : 234 Sm : Etc. 0.6 
Ophitic,  Etc. 

FeO : 14.05 Ba: 190 Eu : I n t e r s e r t a l /  

MnO : 0.19 S r : l 1 0  Tb: Granular 
Other 0.3 

MgO : 12 .12  Hf: Dy: Non-Mare Basal t (1.2 1 
CaO :10 .70  Ta: Ho : Fel dspathic KREEPy 1.2 
NapO : 0.35 Th : Tm: Pl ag-Phyic 

K20 : 0.16 U : Yb: Indeterminate 1.5 

Llght Matrix 1.5 
Crys ta l l ine  (2.2) 

P o i k i l l t i c  0.3 
Me1 t Matrix 
Other 1.9 

Agglutinate 40.9 
Glass 30.0 

ROPY/ 
Clast-Laden 4.0 

Quench- 
Crysta ls  11.2) 
( V i  trophyres) 

Green Glass 1.2 
Other 

Devltri  f i e d  2.2 
(Cryptocry . 1 

Crystal / 
Clast-Free (22.6) 

Green 19.5 
Ye1 1 ow i.2 
Gray, 
Colorless 

Brown, Bl ack , 
Etc. 1.9 

M i  scel  1 aneous 

Total number 
p a r t i c l e s  323 

Handbook of Lunar Soils



BIBLIOGRAPHY FOR 15301  

ALVAREZ,R. ( 1 9 7 7 )  
PHOTOCONDUCTIVE EFFECTS ON LUNAR AND TERRESTRIAL F INES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1277-1 2 9 0  

APOLLO 1 5  PET ( 1 9 7 2 )  
APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION 
SC l ENCE 
VOL. 1 7 5  P. 3 6 3  

BARNES,I.L. + GARNER,E.L. + GRAMLICH,J.W. + MACHLAN,L.A. + MOODY,J.R. + ( 1 9 7 3 )  
+ MOORE,L.J. + MURPHY,T.J. + SHIELDS,W.R. 

ISOTOPIC ABUNDANCE RATIOS AND CONCENTRATIONS OF SELECTED ELEMENTS I N  SOME 
APOLLO 1 5  AND APOLL016 SAMPLES 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCECONFERENCE 
VOL. 2 P. 1197-1208 

BASU,A. + McKAY,D.S. + GRIFF ITHS,S.A. + NACE,G. ( 1 9 8 1  1, 
REGOLITH MATURATION ON THE EARTH AND THE MOON WITH AN EXAMPLE FROM APOLLO 1 5  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 433-449 

BOGARD,D.D. + NYQUIST,L.E. ( 1 9 7 2 )  
NOBLE GAS STUDIES ON REGOLITH MATERIALS FROM APOLLO 1 4  AND 1 5  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1797-1821 

BOGARD,D.D. + NYQUIST,L.E. ( 1 9 7 3 )  
40AR/36AR VARIATIONS I N  APOLLO 1 5  AND 1 6  REGOLITH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1975-1986 

CADENHEAD9D.A. + BROWN,M.G. + RICE,D.K. + STETTER,J.R. ( 1 9 7 7 )  
SOME SURFACE AREA AND POROS l TY CHARACTER l ZAT l ONS OF LUNAR SO l LS 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1291-1 3 0 3  

CADENHEAD,D.A. + STETTER,J.R. ( 1 9 7 5 )  
SPECIFIC GRAVITIES OF LUNAR MATERIAL USING HELIUM PYCNOMETRY 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3199-3206 

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR SOIL  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281-2290 

CHOU,C.-L. + BAEDECKER,P.A. + BILD,R.W. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE-ELEMENT SYSTEMATICS AND GREEN GLASS I N  APOLLO 1 5  LUNAR SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1645-1658 
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CHOU,C.-L. + BOYNTON,W.V. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 5 )  
VOLATILES ON THE SURFACE OF APOLLO 1 5  GREEN GLASS AND TRACE-ELEMENT 

D ISTRIBUT IONS AMONGAPOLLO 1 5  SOILS  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 7 0 1 - 1 7 2 8  . 
CHURCH,S.E. + BANSAL,B.M. + WIESMANN,H. ( 1 9 7 2 )  
THE D ISTRIBUT ION OF K,T I ,  ZR, U AND HF I N  APOLLO 1 4  AND 15 MATERIALS 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INST ITUTE 
P.  2 1 0 - 2 1 3  

DESMARAIS,D.J. + BASU,A. + HAYES,J.M. + MEINSCHEIN,W.G. 4 1 9 7 5 )  
EVOLUTION OF CARBON ISOTOPES, AGGLUTINATES, AND THE LUNAR REGOLITH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 3 5 3 - 2 3 7 4  

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 3 )  
THE D ISTRIBUT ION I N  LUNAR S O l L  OF CARBON RELEASED BY PYROLYSIS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1543-1 5 5 8  

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 4 )  
THE D ISTRIBUT ION I N  LUNAR S O l L  OF HYDROGEN RELEASED BY PYROLYSIS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 8 1 1 - 1 8 2 2  

DUNCAN,A.R. + SHER,M.K. + ABRAHAM,Y.C. + ERLANK,A.J. + WILLIS,J.P. + AHRENS,L. ( 1 9 7 5 )  
INTERPRETATION OF THE COMPOSITIONAL V A R I A B I L I T Y  OF APOLLO 1 5  SOILS  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2 3 0 9 - 2 3 2 0  

DURRAN1,S.A. + KHAN,H.A. + BULL,R.K. + DORLING,G.W. + FREMLIN,J.H. ( 1 9 7 4 )  
CHARGED PARTICLE AND MICROMETEORITE IMPACTS ON LUNAR SURFACE 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 5 4 3 - 2 5 6 0  

DURRAN1,S.A. + PRACHYABRUED,W. + HWANG,F.S.W. + EDGINGTON,J.A. + BLAIR,I .M.  ( 1 9 7 3 )  
THERMOLUMINESCENCE OF SOME APOLLO 1 4  AND 1 6  F I N E S  AND ROCK SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2465 -2480  

EISENTRAUT,K.J. + BLACK,M.S. + HILEMAN,F.D. + SIEVERS,R.E. + ROSS,W.D. ( 1 9 7 2 )  
BERYLLIUM AND CHROMIUMABUNDANCES I N  FRA MAURO AND HADLEY-APENNINE LUNAR 

SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1327-1  3 3 5  

EPSTEIN,S. + TAYLOR,H.P.,JR. ( 1 9 7 2 )  
0 1  8 / 0 1  6, S 130/S 128, C13/C12,  AND D/H STUD1 ES OF APOLLO 1 4  AND 15 SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P.  1429-1  4 5 5  

ESTEP,P.A. + KOVACH,J.J. + WALDSTEIN,P. + KARR,C.,JR. ( 1 9 7 2 )  
INFARED AND RAMAN SPECTROSCOPIC STUDIES OF STRUCTURAL VARIATIONS I N  

MINERALS FROM APOLLO 11, 12, 14, AND 1 5  SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 3 0 4 7 - 3 0 6 9  

S O l L  1 5 3 0 1  
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FANGpCeY. + YINNON,H. + UHLMANN,D.R. ( 1 9 8 2 )  
COOLING RATES FOR GLASS CONTAINING LUNAR COMPOSITIONS 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCJENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 8  A907-A911 

FRICK,U. + BAUR,H. + DUCATI,H'. + FUNK,H. + PHINNEY,D. + SIGNER,P. ( 1 9 7 5 )  
ON THE ORIGIN OF HELIUM, NEON, AND ARGON ISOTOPES I N  SIEVED MINERAL SEPARATES 

FROM AN APOLLO 1 5  S O l L  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2097-2130 

FRICKpU* + BAUR,H. + FUNK,H. + PHINNEY,D. + SCHAFER,C. + SCHULTZ,L. + SIGNER,P. ( 1 9 7 3 )  
DIFFUSION PROPERTIES OF LIGHT NOBLE GASES I N  LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1987-2002 

GARG,A.N. + EHMANN,W.D. ( 1 9 7 6 ) .  
CHEMICAL FRACTIONATIONIN THE LUNAR CRUST WITH EMPHASIS ON 

ZIRCONIUM AND HAFNIUM 
LUNAR SCIENCE V I I  - L.S.I. 
PART I P. 281 -283 

GARG,A.N. + EHMANN,W.De ( 1 9 7 6 )  
ZR-HF FRACTION I N  CHEMICALLY DEFINED LUNAR ROCK GROUPS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3397-3410 

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 3 )  
CARBON AND SULPHUR DISTRIBUTIONS AND ABUNDANCES I N  LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1577-1 5 8 6  

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 4 )  
OPTICAL PROPERTIES OF THE APOLLO 1 5  DEEP CORE SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2355-2360 

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 4 )  
OBSERVATION OF IRON-RICH COATING ON LUNAR GRAINS AND A RELATION TO LOW ALBEDO 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2413-2422 

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 5 )  
AUGER ANALYSIS OF THE LUNAR SOIL:  STUDY OF PROCESSES WHICH CHANGE THE SURFACE 

CHEMISTRY AND ALBEDO 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 Pa 3285-3304 

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 6 )  
THE SURFACE CHEMICAL COMPOSITION OF LUNAR SAMPLES AND I T S  SIGNIFICANCE FOR 

OPTICAL PROPERTIES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 901-911 

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 6 )  
ELECTRICAL PROPERTIES OF APOLLO 1 7  ROCK AND S O l L  SAMPLES AND A SUMMARY OF 

ELECTRICAL PROPERTIES OF LUNAR MATERIAL AT 4 5 0  MHz FREQUENCY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2593-2603 

365 
S O l L  15301 
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GOLD,T. + BILSON,E. +BARON,R.L. + AL1,M.Z. + EHMANN,w.De ( 1 9 7 7 )  
CHEMICAL AND OPTICAL PROPERTIES AT THE APOLLO 1 5  AND 1 6  SITES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3633-3643 

GOLDBERG,R.H. + BURNETT,D.S. + TOMBRELL0,T.A. ( 1 9 7 5 )  
FLUORINE SURFACE FILMSON LUNAR SAMPLES: EVIDENCE FOR BOTH LUNAR AND 

TERRESTRIAL ORGINS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 21 89 -2200  

GRISCOM,D.L. + MARQUARDT,C.L. ( 1 9 7 2 )  
EVIDENCE OF LUNAR SURFACE OXIDATION PROCESSES: ELECTRON SPIN  RESONANCE SPECTRA 

OF LUNAR MATERIALS AND SIMULATED LUNAR MATERIALS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I I P. 2397-241 7 

EASKIN,L.A. + HELMKE,P.A. + BLANCHARD,D.P. + JACOBS,J.W. + TELANDER,K.M. ( 1 9 7 3 )  
MAJOR AND TRACE ELEMENT ABUNDANCES I N  SAMPLES FROM THE-LUNAR-HIGHLANDS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1275-1 2 9 6  

HODGES,F.N. + KUSHIR0,I. ( 1 9 7 3 )  t 

PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR-SCIENCE CONFERENCE 
VOL. 1 P. 1033-1 0 4 8  

H0LLANDpP.T. + SIMONEIT,B.R. + WSZOLEK,P.C. + BURLINGAME,A.L. ( 1 9 7 2 )  
COMPOUNDS OF CARBON AND OTHER VOLATILE ELEMENTS I N  APOLLO 1 4  AND 1 5  

SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 2131-2149  

HOUSLEY,R.M. + CIRLIN,E.H. + PATON,N.E. + GOLDBERG, I .Be ( 1 9 7 4 )  
SOLAR WIND AND MICROMETEORITE ALTERATION OF THE LUNAR REGOLITH 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2623-2642 

HOUSLEY,R.M. + GRANT,R.W. ( 1 9 7 6 )  
ESCA STUDIES OF THE SURFACE CHEMISTRY OF LUNAR FINES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 881 -889 

HOUSLEY,R.M. + GRANT,R.W. ( 1 9 7 7 )  
AN XPS (ESCA) STUDY OFLUNAR SURFACE ALTERATION PROFILES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3885-3899 
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- SOIL: 15310 

LOCATION COWIENTS: Stat ion 7, Spur Crater. Sol1 I n  ba wlth2rake sample. Surface sol1 , 
col lected over an area appproxlmate y 1 m . Rim o f  100 m. subdued 
crater .  

1 
GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 15311 ( 295.0 gm): < 1 m 1. Col lected mass: 463.9 gm 
2. 15312 ( 10.1 gm): 1-2mn 2. Color: 
3. 15313 ( 9.8 gm): 2-4 mn 3. Bag no.: Doc. bag 172 
4. 15314 ( 8.4 gm): 4-10 mn 4. Container: Tef lon bag; returned I n  
5. ( gm): > I  cm sample co l lec t lon  bag 3, I n  
6. 15310 ( 140.6 9): Reserve a l r .  Processed I n  N2. 

Rake sample. 78 fragments o f  breccla, 
basalt, and glass. Mlght bfas sol1 
sample wi th  f lakes o f  these rocks. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. I,/FeO: 

2. Agglutinates: 
3. 

4. 

GRAIN SIZE PARAMETERS : 

3. 

MAJOR ELEMENTS: TRACE ELEMENTS: 

FeO : 

MnO : 

MgO : 

CaO : 

Sc : 

Y :  

Co : 

N1: 

Ba : 

S r  : 

H f :  

Ta : 

Th: 

U : 

ppm - PPm 
La : 

Ce: 

Nd: 

Sm: 

Eu : 

Tb : 

Dy: 
Ho : 

Tm: 

Yb: 

Lu : 

PETROGRAPHY: (125-250 UIII) 
(Heiken and McKay, 1972, un- 
pub1 1 shed) 

Component - S 

Glass Droplets. Clear, 
Pale Green 46.5 

Glass Droplets, Yellow- 
Brown 4.5 

Glass Fragments 1.0 
Aggl u t l  nates 9.0 
Mlcrobreccl a 6.0 
C1 1 nopyroxene 7.5 
Orthopyroxene 2.5 
Feldspar 3.0 
Basalt 5.5 
Anorthosf t e  - - 
Clast ic  Rock 1 .O 
Glass Fragments 1.5 
Mlcrobreccia 9.0 
01 l v i ne  1.0 - 
Grains Counted 200 
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SOIL: 15400 

LOCATION COWENTS: . Stat ion 6a, 150 m up slope from the base o f  the Apcnnlne Front, 'as 
determined on the photogeologtc map. On a 15 degree slope. Collected 
wlth a breccia sample from a f i l l e t .  

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 15401 ( 86.4 gm): < 1 rrm 1. Collected mass: 152.7 gm 
2. 15402 ( 4.8 gm): 1-2 m 2. Color: Gray, wi th  greenish hue 
3. 15403 ( 6.1 gm): 2-4 mn ( f i e 1  d descript ion) 
4. 15404 ( 7.9 grn): 4-10 mn 3. Bag no.: Doc. bag 168 
5.* 15405 ( 513.1 gm): > 1 an 4. Contalner: Teflon bag; returned. in 
6. 15400 ( 47.5 gm): Resewe sample co l lec t ion  bag 6, i n  

a l r .  Processed I n  N2. 
Not Included i n  t o t a l  mass o f  sol1 . 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

GRAIN SIZE PARAMmERS : 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Taylor e t  a1 . , 1973) (Masuda e t  a1 . , 1972) 

s - ppm ppm 
Si02 : 45.35 Sc : La: 19.40 

Ti02 : 0.40 V : Ce: 51.0 

A1203: 7.52 Co : Nd : 
Ct203: 0.44 Nt : Sm: 31.91 
FeO : 20.1 Ba : Eu: 1.003 

MnO : 0.22 Sr : Tb: 
MgO : 17.08 Hf : Dy: 12.50 

CaO : 8.42 Ta : Ho : 

Na20 : 0.13 Th : Tm : 

K20 : U : Yb: 6.41 

'2'5 : Lu: 0.952 
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PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I1 P. 2259-2271 

HART,H.R.,JR. + COMSTOCK,G.M. + FLEISCHER,R.L. ( 1 9 7 2 )  
THE PARTICLE TRACK RECORD OF FRA MAURO 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 2831-2845 

HODGES,F.N. + KUSHIR0,I. ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1033-1048 

HOLLAND,P.T. + SIMONEIT,B.R. + WSZOLEK,P3.C-. +- BURLINGAME-;A.L. ( 1 9 7 2 )  
COMPOUNDS OF CARBON AND OTHER VOLATILE ELEMENTS I N  APOLLO 1 4  AND 1 5  

SAMPLES 
PROCEEDINGS OF THE THlRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 2131-2149 

JORDAN,J.L. + HEYMANNfD. + LAKATOS,S. ( 1 9 7 4 )  
INERT-GAS PATTERNS I N  REGOLITH AT APOLLO 1 5  LANDING S I T E  
GEOCHIMICA ET COSMOCHIMICA ACTA 
VOL. 3 8  ( 1  ) P. 65-78 

KEITH,J.E. + CLARK,R.S. + RICHARDSON,K.A. ( 1 9 7 2 )  
GAMMA-RAY MEASUREMENTSOF APOLLO 12, 14, AND 1 5  LUNAR SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1671-1681 

LAKATOS,S. + HEYMANN,D. + YANIV,A. ( 1 9 7 3 )  
GREEN SPHERULES FROM APOLLO 15 - INFERENCES ABOUT THEIR ORIGIN FROM INERT 

GAS MEASUREMENTS 
THE MOON 
VOL. 7 P. 1 3 2  

LIPSCHUTZ,M.E. + BALSIGER,H. + REY,P. + PELLY,I.Z. + MENDlA,M.De ( 1 9 7 3 )  
VANADIUM ISOTOPIC~COMPOSITION AND FERROMAGNESIAN ELEMENT CONTENTS OF THREE 

APOLLO 1 5  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1369-1378 

MASUDA,A. + NAKAMURA,N. + KURASAWA,H. + TANAKA,T. (1972 ' )  
PRECISE DETERMINATION OF RARE-EARTH ELEMENTS I N  THE APOLLO 1 4  AND 15 

SAMPLES 
PROCEEDINGS OF THE THlRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1307-1315 

MCKAY,D.S. + CLANTON,U.S. + LADLE,G.H. ( 1 9 7 3 )  
SCANNING ELECTRON MICROSCOPE STUDY OF APOLLO 15 GREEN GLASS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 225-238 
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MEYER,C. + MCKAY,D.S.+ ANDERSON,D.H. + BUTLER,P. ( 1 9 7 5 )  
THE SOURCE OF SUBLIMATES ON THE APOLLO 1 5  GREEN AND APOLLO 1 7  ORANGE GLASS 

SAMPLES 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1673-1 700  

MOORE,C.B. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S.1. + J.S.C. 
PART I I  P. 523-525 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 2 )  
CARBON AND NITROGEN INAPOLLO 1 5  LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 316-318 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR, SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1613-1624 

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315-335 

MORRIS,R.V. ( 1 9 7 7 )  
ORIGIN AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF FINE-  

GRAINED METAL I N  LUNAR SOIL: THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3719-3747 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N PROCEED l NGS OF ' THE 9TH LUNAR AND PLANETARY SC I ENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 7 1 2  

VELEN,J. + NOONAN,A. + FREDRIKSSON,K. ( 1 9 7 2 )  
LUNAR GLASSES BRECCIASAND CHONDRULES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 723-739 

PIETERS,C.M* + MELOYPA. + NAGLE,J.S. + HAWKE,B.R. ( 1 9 8 1 )  
CORE SEGMENT 15008: REGOLITH STRATIGRAPHY AT APPENNINE FRONT STATION 2 USING 

MULTISPECTRAL IMAGING 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 451-461 
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STONE,C.D; + TAYLOR,L.A. + MCKAY,D.S. + MORRIS,R.V. ( 1 9 8 2 )  
FERROMAGNETIC RESONANCE INTENSITY: A RAPID METHOD FOR DETERMINING LUNAR GLASS 

BEAD ORIGIN 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N JOURNAL OF GEOPHYS ICAL RESEARCH 
VOL. 8 7  A182-A196 

TAKEDA,H. + MORI,H. + I S H I  I ,T  + MIYAMOT0,M. ( 1 9 8 1  1 
THERMAL AND IMPACT HISTORIES OF PYROXENES I N  LUNAR EUCRITE-LIKE GABBROS AND 

EUCR l TES 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
128, 1297-1 3 1  3 

TAYLOR,S.R. + GORTONJM.P. + MUIR,P. + NANCEPW. + RUDOWSKI,W. + WARE,N.G. ( 1 9 7 3 )  
LUNAR HIGHLANDS COMPOSITION - APENNINE FRONT 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1445-1 4 6 0  

THODE,H.G. + REESJC.E. ( 1 9 7 6 )  
SULPHUR ISOTOPES I N  GRAIN S I Z E  FRACTIONS OF LUNAR SOILS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 459-468 

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
DISTRIBUTION OF INERT GASES I N  FINES FROM THE CAYLEY-DESCARTES REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2079-2096  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARDpF. ( 1 9 7 5 )  
22NA--26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 

ZELLNERpB. + LEAKE,M.+ LEBERTRE,T. + DUSEAUX,M. + DOLLFUS,A. - ( 1 9 7 7 )  
THE ASTEROID ALBEDO SCALE. I. LABORATORY POLARIMETRY OF METEORITES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1091-1110  
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SOIL: 15410 

LOCATION COWENTS: Stat ion 7, north r l m  o f  Spur Crater. Surface sample, I n  'rocky' area 
on c ra te r  rim. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 15411 ( 103.3 gin): c 1 nrn 1. Col lected mass: 177.3 gn 
2. 15412 ( 7.1 gm): 1-2 mn 2. Color: 
3. 15413 ( 6.7 gm): 2-4 m 3. Bag no.: Doc. bag 194 
4. 15414 ( 4.0 9): 4-10 IIIII 4. Container: Teflon bag; returned I n  
5.* (1143.3 gm): > 1 an sample co l l ec t l on  bag 3, I n  
6. 15410 ( 56.2 gm): Reserve a l r .  Processed I n  N2. 

Three breccla samples (15417 t o  15419). 
Not included I n  mass o f  so i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

1. IS/FeO: 43.0, submature 

2. Agglutfnates: 

3. 
4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
( W i l l i s  e t  al., 1972) (Laul & Schmltt, 1973) 

5, - ppn ppn 
Si02 : 46.22 k: 23 La: 18 

T102 : 1.09 V : 103 Ce: 51 

A1203: 15.08 Co: 43 Nd: 

Cr203: 0.37 N i  : Sm: 8.4 

FeO : 13.36 Ba: 180 Eu: 1.0 

MnO : 0.18 Sr: Tb: 1.5 

MgO : 11.74 Hf: 6.4 Dy: - 
CaO : 10.91 Ta: 0.75 Ho: 
NaeO : 0.36 Th: 3.0 Tm: 

K20 : 0.16 U : 0.9 Yb: 5.9 
P205 : 0.17 Lu: 0.90 

s : 
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B I B L  I OGRAPHY' FOR 1 541 1 

HODGES,F.N. + KUSHIR0, I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1 0 3 3 - 1 0 4 8  

LAUL,J.C. + SCHMITT,R.A. ( 1 9 7 3 )  
CHEMICAL COMPOSITION OF APOLLO 15, 16,  AND 1 7  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE. 
VOL. 2 P. 1349 -1  3 6 8  

MOORE,C.B. +CRIPE ,J .D .  ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S.1. + J.S.C. 
PART I1 P. 5 2 3 - 5 2 5  

MOORE,C.B. + LEWIS,C.F. t GIBSON,E.K.,JR. ( 1 9 7 2 )  
CARBON AND NITROGEN INAPOLLO 1 5  LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 316 -318  

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1613 -1624  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

NAGLE,J.S. ( 1 9 8 2 )  
SUBCRATER L l TH l F l CAT l ON OF POLYM I CT REGOL I TH BRECC I A 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N JOURNAL OF GEOPHYS l CAL RESEARCH 
VOL. 87 A131 -4146  

WALKER,R.J. + PAPIKE, J.J. ( 1 9 8 1  ) 
THE APOLLO 1 5 REGOL I TH: CHEM I CAL MODEL I NG 'AND MARE/H I GHLAND M I XI NG 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
1 2A, 509-51 7 

WILLIS,J.P. t ERLANK,A.J. + GURNEY,J.J. + AHRENS,L.H. ( 1 9 7 2 )  

GEOCHEMICAL FEATURES OF APOLLO 1 5  MATERIALS 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 268-271 
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SOIL: 15420 

LOCATION COMMENTS: .Stat ion 7, Spur Crater. on the rim. Fr iab le  greenish breccia plus 
sol1 from around it. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 15421 ( 254.7 gm): < 1 mn 1. Collected mss: 308.4 p 
2. 15422 ( 15.9 9): 1-2 m 2. Color: 5GY 5/1 (greenish brown-gray) 
3. 15423 1 18.3 gm): 2-4 mn 3. Bag no.: Doc. bag 195 
4. 15424 ( 19.5 g): 4-1Onm 4. Container: Teflon bag; returned i n  
5.* 15425 ( 475.8 g): > 1 m sample co l lec t ion  bag 3, i n  

t o  15426 a i r .  Processed i n  N2. 
6. ( 0 gm): Reserve 

* Not included i n  t o ta l  mass o f  soft. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 

2. Agglutinates: 

3. 
4. 

GRAIN SIZE PARAMETERS: 

1. M,: 96 um 

MAJOR ELEMENTS : TRACE ELEMENTS: 
(Apol lo 15 P.E.T., 1972) (Taylor e t  al., 1973) 

S i O 2  : 

Ti02 : 

A1 203 : 

Cr203 : 
Feo : 

MnO : 

MgO : 

CaO : 

sc : 

V : 

Co : 

Ni : 
Ba: 

Sr : 

Hf: 

Ta : 
Th : 

U : 

ppm 
0.07 La: 

Ce : 

Nd: 

Sm: 

121 Eu : 
Tb : 

2.68 Dy: 
Ho: 

1.49 Tm: 
Yb: 

ppa 
10.2 

28.0 

15.0 

PETROGRAPHY: (125-250 UM) 
(Heiken and McKay, 1972, un- 
pub1 ished) 

Component X - 
Glass Drop1 ets , Clear, 

Pale Green 82 .O 
Glass Droplets, Yellow- 

B m 7.3 
Glass Fragments 
Aggl ut inates 
Microbrecci a 
C l  inopyroxene 
Orthopyroxene 
Fe1 dspar 
Basalt 
Anorthosi t e  
Clast lc  Rock 
Glass Fragments 
Mlcrobrecci a 
Ol lv ine 

Grains Counted 

Handbook of Lunar Soils



BIBLIOGRAPHY FOR 15421 

APOLLO 1 5 PET ( 1 9 7 2  
APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION 
SC l ENCE 
VOL. 1 7 5  P. 3 6 3  

BARNES,I .L. + GARNER,E.L. + GRAMLICH,J.W. + MACHLAN,L.A. + MOODY,J.R. + ( 1 9 7 3 )  
+ MOORE,L.J. + MURPHY,T.J. + SHIELDS,W.R. 

ISOTOPIC ABUNDANCE RATIOS AND CONCENTRATIONS OF SELECTED ELEMENTS I N  SOME 
APOLLO 1 5  AND APOLL016 SAMPLES 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1197-1208 

BASU,A. + MCKAY,D.S. + NACE,G. + GRIFFITHS,S.A. ( 1 9 8 0 )  
PETROGRAPHY OF LUNAR S O l L  15601  
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1727-1 741 

CLAYTON, R.N. + HURD,J.M. + MAYEDA,T.K. ( 1 9 7 3 )  
OXYGEN ISOTOPIC COMPOSITIONS OF APOLLO 15, 16, AND 1 7  SAMPLES, AND THEIR BEARING 

ON LUNAR ORIGIN  ANDPETROGENESIS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1535-1 5 4 2  

CLAYTON,R.N. + HURD,J.M. + MAYEDA,T.K. ( 1 9 7 2 )  
OXYGEN ISOTOPIC COMPOSITIONS AND OXYGEN CONCENTRATIONS OF APOLLO 1 4  AND 

APOLLO 1 5 ROCKS ANDSO I L S  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1455-1 4 6 5  

CLAYTON,R.N. + MAYEDA,T.K. ( 1 9 7 5 )  
GENETIC RELATIONS BETWEEN THE MOON AND METEORITES 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1761-1770 

DELANO, J.W. ( 1 9 8 0 )  
CHEMISTRY AND LIQUIDUS PHASE RELATIONS OF APOLLO 1 5  RED GLASS: 

IMPLICATIONS FOR THE DEEP LUNAR INTERIOR 
I N PROCEED l NGS OF THE 1 1 TH LUNAR AND PLANETARY SC I ENCE CONFERENCE 
VOL. 1, 251 -288  

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 3 )  
THE DISTRIBUTION I N  LUNAR S O l L  OF CARBON RELEASED BY PYROLYSIS 
LUNAR SCIENCE IVTHE LUNAR SCIENCE IVSTITUTE 
P. 1 7 8  

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 3 )  
THE DISTRIBUTION I N  LUNAR S O l L  OF CARBON RELEASED BY PYROLYSIS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1543 -1558  

EUGSTER,O. + GROGLER,N. + EBERHARDT,P. + GEISS,J. ( 1 9 8 0 )  
NOBLE GASES TRAPPED 3.7 AE AGO I N  ORANGE AND BLACK GLASSES 

FROM DRIVE TUBES 74001  / 2  
LUNAR AND PLANETARY SCIENCE X I ,  P. 268-270 
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FANG,C.Y. + Y INNON,H. + UHLMANN,D.R. ( 1 9 8 2 )  
COOLING RATES FOR GLASS CONTAINING LUNAR COMPOSITIONS 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH . 

VOL. 8 8  A907-A911 

FLEISCHER,R.L. + HART,H.R.,JR. C1973) 
PARTICLE TRACK RECORD OF APOLLO-15 GREEN S O l L  AND ROCK 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 8  P. 3 5 7  

GANAPATHY,R. + MORGAN,J.W. + KRAHENBUHL,U. + ANDERS,E. ( 1 9 7 3 )  
ANCIENT METEORITIC COMPONENTS I N  LUNAR HIGHLAND ROCKS - CLUES FROM TRACE 

ELEMENTS I N  APOLLO 1 5  AND 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1239-1 2 6 2  

KEITH,J.E. + CLARK,R.S. + RICHARDSON,K.A. ( 1 9 7 2 )  
GAMMA-RAY MEASUREMENTSOF APOLLO 12, 14, AND 1 5  LUNAR SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1671-1681 

LAKATOS,S. + HEYMANN,D. + YANIV,A. ( 1 9 7 3 )  
GREEN SPHERULES FROM APOLLO 1 5  - INFERENCES ABOUT THEIR ORIGIN FROM INERT 

GAS MEASUREMENTS 
THE MOON 
VOL. 7 P. 1 3 2  

MODZELESK1,J.E. + MODZELESK1,V.E. + NAGY,L.A. + NAGY,B. + HAMILTON,P.B. + ( 1 9 7 2 )  
MCEWAN,W.S. + UREY,H.C. 

CARBON COMPOUNDS I N  APOLLO 1 5  LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 311-315 

MOORE,C.B. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S.I. + J.S.C. 
PART I I  P. 523-525 

MOORE,C.B. + LEWIS,C.F. ( 1 9 7 6 )  
TOTAL NITROGEN CONTENTS OF APOLLO 15,16,AND 1 7  LUNAR ROCKS AND 

BRECC 1 AS 
LUNAR SCIENCE V I I  - L.S.1. 
PART I I  P. 571-573 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 2 )  
CARBON AND NITROGEN INAPOLLO 1 5  LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 316-318 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1613-1624 

S O l L  1 5 4 2 1  
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MORRIS,R.V. (1976) 
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315-335 

TAYLOR,S.R. (1973) 
GEOCHEMISTRY OF THE LUNAR HIGHLANDS 
THE MOON 
VOL. 7 P. 181 

TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSKI,W. + WARE,N.G. (1973) 
LUNAR HIGHLANDS COMPOSITION - APENNlNE FRONT 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1445-1460 

SOIL  15421 
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SOIL: 15430 

LOCATION COFMENTS: Stat ion 7, 5 m ins ide the north r im o f  Spur Crater. Clod and s o i l  
co l lected as a surface sample. 

GENER I C  SUBSAMPLES : MISCELLANEOUS: 

1. 15431 ( 475.7 9): < 1 nn 1. Collected mass: 598.2 gm 
2. 15432 ( 39.7 gnl: 1-2 m 2. Color: 
3. 15433 ( 31.2 gm): 2-4 rm 3. Bag no.: Doc. bag 170 
4. 15434 ( 51.6 gm): 4-10 rrm 4. Container: Teflon bag; r e tuned  I n  
5.* 15435 ( 206.8 gm): > 1 an sample co l lec t lon  bag 5, i n  
6. ( 0 gm): Reserve vacuum container whlch d fd  

not  seal ( therefore exposed 
Not included I n  t o t a l  mass o f  so i l .  t o  a i r )  .- Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 39.0, submature 

2. Agglutinates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: W E  ELEMENTS: 

(Rose e t  al., 1975) (Rose e t  a1 . , 1975 ) 
% - ppm ppm 

SiO, : 46.80 Sc: 24.5 La: 33.5 
L 

T i 0 2 :  1.325 V : 57.5 Ce: 
- 

A1203: 16.35 Co: 42 Nd: 

Cr-0,: 0.30 N1:209.5 Sm: 
L a 

FeO : 11.87 Ba: 383.5 Eu: 

MnO : 0.175 Sr: 123 Tb : 

MgO : 10.89 Hf: Dy: 

CaO : 11.23 Ta: Ho : 
Na20 : 0.495 Th : Tm : 

K-0 : 0.26 U : Yb: 12 

Note: Average o f  two data sets. 
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B l B L  l OGRAPHY FOR 1 5431 

ANDERS, E . ( 1 9 7 8 )  
PROCRUSTEAN SCIENCE: INDIGENOUS SIDEROPHILES 
I N  THE LUNAR HIGHLANDS,ACCORDING TO DELANO AND 
R l NGWOOD 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 161-184 

APOLLO 1 5  PET ( 1  9 7 2 )  
APOLLO-15 LUNAR SAMPLES - PREL l M l NARY DESCR l PT ION . 
SC l ENCE 

.BOGARD,D.De + MORRIS,R.V. + JOHNSON,P. + HAUER,H.V., JR. ( 1 9 8 2 )  
THE APENNINE FRONT CORE 15007/8:  IRRADIAT.ION& AND DEPOSITIONAL HISTORY 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N JOURNAL OF GEOPHYS 1 CAL RESEARCH 
VOL. 87 A221-A231 

CADOGAN,P.H. + EGLINTON,G. + FIRTH,J.N.M. + MAXWELL,J.R. + MAYS,J.B. + ( 1 9 7 2 )  
PILLINGER,C.T. 

SURVEY OF LUNAR CARBONCOMPOUNDS: II. THE CARBON CHEMISTRY OF APOLLO 11, 12, 
14, AND 1 5  SAMPLES 

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 2069-2091 

CREMERS,C.J. + HSIA,H.S. ( 1 9 7 3 )  
' THERMAL CONDUCT1 V l  TY AND DIFFUS l V l  TY OF APOLLO 1 5  FINES AND ROCK SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2459-2464 

GANAPATHY,R. + MORGAN,J.W. + KRAHENBUHL,U. + ANDERS,E. ( 1 9 7 3 )  
ANCIENT METEORITIC COMPONENTS I N  LUNAR HIGHLAND ROCKS - CLUES FROM TRACE 

ELEMENTS I N  APOLLO 1 5  AND 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1239-1262 

HODGES,F.N. + KUSHIR0,I. . (1.973) 
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1033-1 048 

JOVANOVIC,S. + REED,G.W., JR. ( 1 9 7 5 )  
C I  AND P205  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1737-1 7 5 2  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
S O I L  BRECCIA RELATIONSHIPS AND VAPOR DEPOSITS ON THE MOON 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1753-1 760  

KAPLAN,I.R. + KERRIDGE,J.F. + PETROWSKI,C. ( 1 9 7 6 )  
L IGHT ELEMENT GEOCHEMISTFtY OF THE APOLLO 1 5  S I T E  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 481-492 
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KE1THpJ.E. +CLARK,R.S. +RICHARDSON,K.A. ( 1 9 7 2 1  
GAMMA-RAY MEASUREMENTSOF APOLLO 12, 14, AND 15,LUNAR SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1671-1681 

MOORE,C.B. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S.1. + J.S.C. 
PART I I  P. 523-525 

MOORE,C-B. + LEWIS,C-Fa + GIBSON,E.K.,JR. ( 1 9 7 2 )  . 
CARBON AND NITROGEN INAPOLLO 15 LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 316-318 

MOORE,C-Be + LEWIS,C.F. + GIBSON,E.K., JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1613-1624 

MORGAN, J . W e  + KRAHENBUHL, U. + GANAPATHY ,Re + ANDERS,E. ( 1 9 7 2  
TRACE ELEMENTS I N  APOLLO 1 5  SAMPLES: IMPLICATIONS FOR METEORITE INFLUX AND 

VOLATILE DEPLETION ON THE MOON 
+ PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 

VOL. I I  P. 1361-1377 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 7 1 2  

NAGLE, J.S. ( 1 9 8 2 )  
SUBCRATER L l T H l F l C A T l O M  OF POLYMICT REGOLITH BRECCIA 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCLENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A131-A146 

ROSE,H*J.,JR. + BAEDECKER,P.A. + BERMAN,S. + CHRISTIAN,R.P. + DWORNIK,E.J. + ( 1 9 7 5 )  
FINKELMAN,R.B. + SCHNEPFE,M.M. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS RETURNED BY THE APOLLO 15, 16, AND 1 7  
MISS IONS 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1363-1374 

WALKERPR-J. + PAPIKE,J.J. (1981  . 

TdE APOLLO 15 REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND MIX ING 
IN PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 509-517 
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SOIL: 15470 

LOCATION COMENTS: ~ t a t l o n  4, 30 m south o f  the r im  o f  450 m diameter Dune Crater. 

GENERIC SU8SAMPLES: MISCELLANEOUS: 

1. 15471 ( 153.0 gm): < 1 m 1. Col lected mass: - 250.5 gll 
2. 15472 ( 6.1 gm): 1-2mn 2. Color: 
3. 15473 ( 4.5 9): 2-4 n 3. Bag no.: Doc. bag 203 
4. 15474 ( 4.7 gm): 4-10 an, 4. Container: Teflon bag; returned i n  
5.* 15475 ( 673.1 gm): > 1 cm sample co l  l e c t l o n  bag 5, i n  

& 15476 a l r .  Processed I n  N2. . 
6. 15470 ( 82.2 gm): Reserve 

Two basalt  samples. Mass not  Included 
I n  sol1 sample. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 34.0, submature 

2. Agglutlnates: 

PETROGRAPHY: (90-125 urn) 
(Basu e t  at., 1981) 

Components % - Components f - 
3. Monml neral i c  32.7 

4. Plagioclase 9.6 
Pyroxene 20.8 

GRAIN SIZE PARAMETERS: 01 i v l n e  2.0 
Opaques (0.3) 

1. Mz: Oxides 0.3 
. . Metal, 

2. Md: 63um Sul ph. 
3. S i l i c a  Phase 

C w s t a l l  lne 

MAJOR ELEMENTS: TRACE ELEMENTS: L l t h i c s  12.2 
ANT Suite (2.6) . . 

(Apol lo 15 P.E.T.. 1972)(Duncan e t  a1 .. 1975) Anorthosite 2.6 

90 ppm Gabbroic - Mare Basalt (7.9) 
SiO, : 46.10 Sc: La: 01 iv.-Bearina 3.0 

MnO : 0.21 

MgO : 11.11 

CaO : 10.42 
Na20 : 0.32 

K20 : 0.12 
P205 : 0.12 

S : 0.07 

Co: 46 

Ni: 179 

Ba: 165 

Sr: 115 

Hf: 

Ta : 

Th : 
U : 

Nd: 

Sm: 

Eu : 
Tb : 

DY: 
Ho : 
Tm: 

Yb: 
Lu : 

- 
0liv.-Free (2.3) 

Microaabbrotc 0.3 
~ o r ~ h y r i t t c ,  

Etc. 0.7 
Ophit lc,  Etc. 1.3 
In te rser ta l  / 

Granular 
Other 2.6 

Non-Mare Basalt 
Fel dspathi c 
KREEPy 
P I  ag-Phyic 

Indetenni nate 1.7 

Breccias 12.2 
V l  trl c (9.9) 

Dark Matr ix 9.2 
L i gh t  Matr ix 0.7 

Crystal1 ine (2.3) 
P o l k l l i t i c  0.7 
Mel t  Matr ix  0.3 
Other 1.3 

Agglutinate 36.0 
Glass 6.6 

ROPY/ 
C l  ast-Laden 2.3 

Quench- 
Crystals (1.0) 
(Vi trophyres 1 

Green Glass 1.0 
Other ' , 

Devf trif i e d  0.3 
( Cryptocry . ) 

Crystal / 
C1 art-Free (3.0) 

Green 1.0 
Ye1 low 0.3 
Gray, 
Colorless 1.0 

Brown. Black, 
Etc. 0.7 

M I  scel 1 aneous 0.3 

Total number 
pa r t i c l es  303 
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B I B L  I OGRAPHY FOR 1 5 4 7 1  

APOLLO 1 5  P E T  ( 1 9 7 2 )  
APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION 
SC I ENCE 
VOL. 1 7 5  P. 363 

BASU,A. + McKAY,D.S. + GRIFFITHS,S.A. + NACE,G. ( 1 9 8 1 )  
REGOLITH MATURATION ON THE EARTH AND THE MOON WITH  AN EXAMPLE FROM APOLLO 1 5  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 4 3 3 - 4 4 9  

BHATTACHARYA,S.K. + GOSWAM1,J.N. + LAL,D. + PATEL,P.P. + RA0,M.N. ( 1 9 7 5 )  
LUNAR REGOLITH AND GAS-RICH METEORITES: CHARACTERIZATION BASED ON PARTICLE 

TRACKS AND GRAIN-SIZE D ISTRIBUT IONS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 5 0 9 - 3 5 2 6  

BOGARD,D.D. + NYQUIST,L.E. ( 1 9 7 3 )  
40AR/36AR VARIATIONS I N  APOLLO 1 5  AND 1 6  REGOLITH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 9 7 5 - 1 9 8 6  

BOGARD,D.De + NYQUIST,L.E. +HIRSCH,W.C. +MOORE,D.R. ( 1 9 7 3 )  
TRAPPED SOLAR AND COSMOGENIC NOBLE-GAS ABUNDANCES I N  APOLLO 1 5  AND APOLLO 1 6  

DEEP D R I L L  SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 21  ( 1 )  P. 52 -69  

CADOGAN,P.H. + EGLINTON,G. + FIRTH,J.N.M. + MAXWELL,J.R. + MAYS,J.B. + ( 1 9 7 2 )  
PILLINGER,C.T.  

SURVEY OF LUNAR CARBONCOMPOUNDS: 1 1 .  THE CARBON CHEMISTRY OF APOLLO 11 ,  12 ,  
14,  AND 15 SAMPLES 

PROCEEDINGS OF THE TH IRD LUNAR SCIENCE CONFERENCE 
VOL. I 1  P. 2069 -2091  

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR S O I L  MATURITY: THE PARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2 2 8 1 - 2 2 9 0  

CHOU,C.-L. +BAEDECKER,P.A. +BILD,R.W.  +WASSON,J.T. ( 1 9 7 4 )  
VOLATILE-ELEMENT SYSTEMATICS AND GREEN GLASS I N  APOLLO 1 5  LUNAR S O I L S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 6 4 5 - 1 6 5 8  

COMPSTON,W. + DELATER,J.R. + VERNON,M.J. ( 1 9 7 2 )  
STRONTIUM ISOTOPE GEOCHEMISTRY OF APOLLO 1 5  BASALTS 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INST ITUTE  

. P.  347-351 

CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + HOYT,H.P.,JR. + RAGAN,D. + WALKER,R.M. ( 1 9 7 2 )  
YUHAS,D. 

SOLAR FLARE AND GALACTIC COSMIC-RAY STUDIES OF APOLLO 1 4  AND 1 5  SAMPLES 
PROCEEDINGS OF THE TH IRD LUNAR SCIENCE CONFERENCE 
VOL. I l i ?. 2 9 1  7 - 2 9 3 3  
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DUNCAN,A.R. + SHER,M.K. + ABRAHAM,Y.C. + ERLANK,A.J. + WILLIS,J.P. + AHRENS,L. ( 1 9 7 5 )  
INTERPRETATION OF THE COMPOSITIONAL V A R I A B I L I T Y  OF APOLLO 1 5  SOILS . . -. , 

PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE . , 

VOL. 2 Pa 2309 -2320  

EISENTRAUT,KeJ. + BLACKpMeS. + HlLEMAN,F.De + SIEVERS,R.E. + ROSS,W.D. ( 1 9 7 2 )  
BERYLLIUM AND CHROMIUMABUNDANCES I N  FRA MAURO AND HADLEY-APENNINE LUNAR ' 

SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1327-1 3 3 5  

ELDRIDGE,J.S. + OIKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 2 )  
CONCENTRATIONS OF COSMOGENIC RADIONUCLIDES I N  APOLLO 1 5  ROCKS AND S O l L  
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P .  357 -359  

ENGELHARDT,W.V. + HURRLE,H. + LUFT,E. ( 1 9 7 6 )  
MICROIMPACT-INDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOSITION OF THE 

LUNAR REGOLITH 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 373-392 

FRUCHTER,J.S. + STOESER,J.W. + LINDSTROM,M.M. + GOLES,G.G. ( 1 9 7 3 )  
APOLLO 1 5  CLASTIC MATERIALS AND THEIR RELATIONSHIP TO LOCAL GEOLOGIC FEATURES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1227-1 2 3 8  

GANAPATHY,R. + MORGAN,J.W. + KRAHENBUHL,U. + ANDERS,E. ( 1 9 7 3 )  
ANCIENT METEORITIC COMPONENTS I N  LUNAR HIGHLAND ROCKS - CLUES FROM TRACE 

ELEMENTS I N  APOLLO 1 5  AND 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1239-1 2 6 2  

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 3 )  
CARBON AND SULPHUR DISTRIBUTIONS AND ABUNDANCES I N  LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE . 

VOL. 2 P. 1577-1 5 8 6  

GOLD,T. + BILSON,E. +BARON,R.L. + AL1,M.Z. + EHMANN,W.D. ( 1 9 7 7 )  
CHEMICAL AND OPTICAL PROPERTIES AT THE APOLLO 1 5  AND 1 6  S ITES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3633-3643 

HELMKE,P.A. + HASKIN,L.A. ( 1 9 7 2 )  
RARE EARTHS AND OTHER TRACE ELEMENTS I N  APOLLO 1 5  SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 21  7-220 

HINTENBERGER,H. + WEBER,H.W. ( 1 9 7 3 )  
TRAPPED RARE GASES I N  LUNAR F INES AND BRECCIAS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2003 -2020  

HODGES,F.N. + KUSHIR0,I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1033-1048 
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HOYT,H.P.,JR. + WALKER,R.M. + ZIMMERMAN,D.W. + ZIMMERMAN,J. ( 1 9 7 2 )  
THERMOLUMINESCENCE OF INDIVIDUAL GRAINS AND BULK SAMPLES OF LUNAR F INES 
PROCEED l NGS OF THE TH l RD LUNAR SC 1 ENCE CONFERENCE 
VOL. 1 1 1 P. 2997-3009 

JANGHORBANI,M. +MILLER,M.D'. +MA,M.-S. +CHYI,L.L. +EHMANN,W.D. ( 1 9 7 3 )  
OXYGEN AND OTHER ELEMENTAL ABUNDANCE DATA FOR APOLLO 14, 15, 16, AND 1 7  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1115-1126 

LAUL,J.C. + WAKITA,H.+ SHOWALTER,D.L. + BOYNTON,W.V. + SCHMITT,R.A. ( 1 9 7 2 )  
BULK, RARE EARTH, AND OTHER TRACE ELEMENTS I N  APOLLO 1 4  AND 1 5  AND LUNA 1 6  

SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 

t 
VOL. I I P. 1181-1201 

MARK,R.C. + CL IFF,R.A. + LEE-HU,C. + WETHERILt,G.W.. ( 1 9 7 3 )  
RB-SR STUDIES OF LUNARBRECCIAS AND SOILS 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 4 9 9  

9 

MARK,R.K. + CL1FFpR.A. + LEE-HU,C. + WEATHERILL,G.W. ( 1 9 7 3 )  
RB-SR STUDIES OF LUNARBRECCIAS AND SOILS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1785-1796 

MASONPB. + JAROSEWICH,E. +MELSON,W.G. ( 1 9 7 2 )  
MINERALOGY, PETROLOGY,AND CHEMICAL COMPOSITION OF LUNAR SAMPLES 15085, 15256,  

15271, 15471, 15475, 15476, 15535, 15555, AND 1 5 5 5 6  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 785-797 

MODZELESK1,J.E. + MODZELESK1,V.E. + NAGY,L.A. + NAGY,B. + HAMILTON,P.B. + ( 1 9 7 2 )  
MCEWAN,W.S. + UREY,H.C. 

CARBON COMPOUNDS I N  APOLLO 1 5  LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 311-315 

MOORE,C.B. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 

t LUNAR SCIENCE V - L.S.1. + J.S.C. 
PART I I  P. 523-525 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 2 )  
CARBON AND NITROGEN INAPOLLO 1 5  LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 316-318 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1613-1624 
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MORGAN,J.W. + KRAHENBUHL,U. + GANAPATHY,R. + ANDERS,E. ( 1 9 7 2 )  
TRACE ELEMENTS I N  APOLLO 1 5  SAMPLES: IMPLICATIONS FOR METEORITE INFLUX AND 

VOLATILE DEPLETION ON THE MOON 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1361-1377 

MORRIS,R.V. ( 1976 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 31 5-335 

MORRIS,R.V. ( 1 9 7 7 )  
ORIGIN AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF FINE- 

GRAINED METAL I N  LUNAR SOIL: THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3719-3747 

MORRIS,R.V. ( 1978 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1980 )  
ORIGINS AND SIZE DISTRIBUTION OF METALLIC IRON PARTICLES 

IN THE LUNAR REGOLITH 
IN  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1712 

OIKELLY,G.D. + ELDRIDGE,J.S. + NORTHCUTT,K.J. ( 1972 )  
ABUNDANCES OF THE PRIMORDIAL RADIOELEMENTS K, TH, AND U I N  APOLLO 1 5  

SAMPLES, AS DETERMINED BY NON-DESTRUCTIVE GAMMA-RAY SPECTROMETRY 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCl ENCE I NSTITUTE 
P. 244-246 

PEARCE,G.We + GOSE,W.A. + STRANGWAY,D.W. ( 1973 )  
MAGNETIC STUDIES ON APOLLO 15  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3045-3076 

PERRY,C.H. + AGRAWAL,D.K. + ANASTASSAKIS,E. + LOWNDES,R.Pe + TORNBERG,N.E. ( 1972 )  
FAR INFRARED AND RAMANSPECTROSCOPIN INVESTIGATIONS OF LUNAR MATERIALS 

FROM APOLLO 11, 12,14, AND 1 5  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I I P. 3077-3097 

RHODES,J.M. + HUBBARD,N.J. ( 1973 )  
CHEMISTRY, CLASSIFICATION, AND PETROGENESIS OF APOLLO 15  MARE BASALTS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1127-1148 

SCHONFELD,E. + MEYER,C.E. ( 1 9 7 2 )  
THE ABUNDANCES OF COMPONENTS OF THE LUNAR SOILS BY A LEAST-SQUARES MIXING 

MODEL AND THE FORMATION AGE OF KREEP 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1397-1 421 
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SILVER,L.T. ( 1 9 7 2 )  
URAN I UM-THOR I UM-LEAD I SOTOPES AND THE NATURE OF THE MARE SURFACE DEBR l S 

AT HADLEY-APENNINE 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 388-390 

STOFFLER,D. + DENCE9M.R. + GRAUP,G. + ABADIAN,M. ( 1 9 7 4 )  
INTERPRETATION OF EJECTA FORMATIONS AT APOLLO 1 4  AND 1 6  SITES BY A COMPARATIVE 

ANALYSIS OF EXPERIMENTAL, TERRESTRIAL, AND LUNAR CRATERS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 137-150 

TAYLOR,SeRe + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSK1,W. + WARE,N.G. ( 1 9 7 3 )  
LUNAR HIGHLANDS COMPOSITION - APENNINE FRONT 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1445-1 460  

TAYLOR,S*R. + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSK1,R. + WARE,N.G. ( 1 9 7 3 )  
COMPOSITION OF DESCARTES REGION, LUNAR HIGHLANDS 
GEOCH l M I CA ET COSMOCH l M l CA ACTA 
VOL. 3 7  ( 1 2 )  P. 2665-2683 

THODE,H.G. + REES,C.E. ( 1 9 7 2 )  
SULPHUR CONCENTRATIONSAND ISOTOPE RATIOS I N  APOLLO 1 4  AND 1 5  SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 402-403 

THODE,H.G. + REES,C.E. ( 1 9 7 6 )  
SULPHUR ISOTOPES I N  GRAIN S I Z E  FRACTIONS OF LUNAR SOILS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 459-468 

VON ENGELHARDT,W. + ARNDT,J. + SCHNEIDER,H. ( 1 9 7 3 )  
APOLLO 1 5  - EVOLUTION OF THE REGOLITH AND ORIGIN OF GLASSES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 239-250 

WALKER,R.J. + PAPIKE,J.J. (1981  
THE APOLLO 1 5  REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND MIXING 
IN  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 509-517 

WANKE,H. + BADDENHAUSEN,H. + BALACESCU, A. + TES'CHKE, F. + SPETTEL,~. + ( 1 9 7 2 )  
DREIBUS,G. + PALME,H. + QUIJANO-RIC0,M. + KRUSE,H. + WLOTZKA,F. + BEGEMANN,F. 

MULTIELEMENT ANALYSES OF LUNAR SAMPLES AND SOME IMPLICATIONS OF THE RESULTS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1251-1269 

WANKE,H. + BADDENHAUSEN,H. + DREIBUSpG. + JAGOUTZpE. + KRUSE,H. + PALME,H. ( 1 9 7 3 )  
+ SPETTELPB. + TESCHKE,F. 

MULT l ELEMENT ANALYSES OF APOLLO 1 5 ,  1 6, AND 1 7 SAMPLES AND THE BULK COMPOS l T l ON 
OF THE MOON 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1461-1482 

WANKE,H. + PALME,H. +SPETTEL,B. + TESCHKE,F. ( 1 9 7 2 )  
MULTIELEMENT ANALYSES AND A COMPARISON OF THE DEGREE OF OXYDATION OF LUNAR 

AND METEORITIC MATTER 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 265-267 39 5 
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YOKOYAMA,Y. +REYSS,J.L. +GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEED I NGS OF THE s I XTH LUNAR sc I ENCE CONFERENCE 
VOL. 2 P. 1823-1 8 4 4  

ZELLNER,B. + LEAKE,M .+ LEBERTRE, T. + DUSEAUX,M. + DOLLFUS, A. ( 1 9 7 7 )  . 
THE ASTEROID ALBEDO SCALE. I. LABORATORY POLARIMETRY OF METEORITES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1091-1110 
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SOIL:' 15500 

LOCATION COMENTS: S t a t l o n  9, Scarp Crater. Surface sample c o l l e c t e d  10 m from a 10 m 
d l  ameter f resh  cra ter .  Col 1 ected wf t h  several b recc ia  ramp1 es . 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 15501 ( 103.0 gm):  < 1 n 1. Co l lec ted  mass: 140.1 gm 
2. 15502 ( 4.4 9): 1-2 mn 2. Color: 
3. 15503 ( 3.8 gm): 2 - 4 m  3. Bag no.: Doc. bag 255 
4. 15504 ( 4.1 g): 4-10 m 4. Container: Tef lon  bag; re turned i n  
5.* 15505 (1175.6 gm): > 1 cm sample c o l l e c t i o n  bag 5, i n  

t o  15508 a1 r (ALSRC d i d  n o t  seal 1. 
6. 15500 ( 24.8 gml: Reserve Processed I n  N2. 

Not included i n  mass o f  so l1  sample. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 51.0, submature 

2. Aggl u t lna tes :  

GRAIN SIZE PARAMETERS: 

PETROGRAPHY: (90-125 urn) 
(Basu e t  al., 1981 1 

Components - X Components - X 

Monani nera l  i c 19.5 
P lag loc lase 4.5 
Pyroxene . 12.8 

1. Mz: ' 0xldes 
Metal, 

2. Md: Sulph. 

3. S i l i c a  Phase 
Crvs ta l  1 i ne 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Apo l l o  15 P.E.T., 1972)(Duncan e t  al., 1975) 
% - ppm ppm 

S102 : 46.21 Sc : La : 

T i 0 2 :  1.81 V : 129 Ce : 
A1203: 12.20 Co: 50 Nd: 

Cr20j: 0.49 Nl: 224 Sm : 

FeO : 16.72 Ba: 220 Eu : 

. - ~  
L l t h i c s  10.5 

ANT Su l te  (1.9) 
Anor thos i te  1.3 
Gabbroic 0.6 

Mare Basa l t  (6.4) 
0 l iv . -Bear ing 2.6 
01 1v.-Free (3.2) 

Mlcrogabbroic 0.3 
Porphyr i  t i c ,  

Etc. 1 .O 
Ophi t ic ,  Etc. 1.9 
I n t e r s e r t a l  / 

MnO : 0.22 Sr: Tb : Granul a r  
Other 0.6 

MgO : 10.80 H f :  Dy: Non-Mare Basa l t  (1.6 1 
CaO : 10.25 Ta: Ho : 

Feldspathic 
KREEPy 1.6 

Na20:  0.37 Th: 

K,O : 0.16 U : 

Tm: 

Yb: 

 lag-Phy1c 
Indeterminate 0.6 

Brecclas 15.8 
V i t r i c  (13.5) 

Dark Ma t r f x  12.5 
L i g h t  M a t r i x  1.0 

C r y s t a l l i n e  (2.3) 
P o l k i l l t l c  . 1.0 
Me1 t Mat r i x  1.3 
Other 0.3 

Agg lu t ina te  42.5 
Glass 11.5 

ROPY I 
C l  ast-Laden 4.8 

Quench- 
Crys ta l s  (1.6) 
(V l  t rophyres)  

Green Glass 1 .O 
Other 0.6 

Devi tri f i  ed 0.3 
(Cryptocry . 

Crysta l  / 
C l  ast-Free (4.8) 

Green 1.9 
Yellow 1.6 
Gray, 

Color less 1.0 
~ r o w n ,  Black, 
Etc. 0.3 

M i  s c e l l  aneous 0.0 

Tota l  number 
p a r t i c l e s  313 
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BIBLIOGRAPHY FOR 15501  

ALEXANDER,E.C.,JR. + BATESPA. + COSCIO,M.R.,JR. + DRAGON,J.C. + MURTHY,V.R. + ( 1 9 7 6 )  
PEPIN,R.O. + VENKATESAN,T.R. 

K/AR DAT ING OF LUNAR SO 1 L S  1.1 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 625 -648  

APOLLO 1 5  PET ( 1 9 7 2 )  
APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION 
SC 1 ENCE 
VOL. 1 7 5  P. 3 6 3  

BARNES,I.L. + GARNER,E.L. + GRAMLICH,J.W. + MACHLAN,L.A. + MOODY,J.R. + ( 1 9 7 3 )  
+ MOORE,L.J. + MURPHY,T.J. + SHIELDS,W.R. 

ISOTOPIC ABUNDANCE RATIOS AND CONCENTRATIONS'OF SELECTED-ELEMENTS I N  SOME 
APOLLO 1 5  AND APOLL016 SAMPLES 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 197-1 2 0 8  

BASU,A. + McKAY,D.S. + GRIFFITHS,SeA. + NACE,G. ( 1 9 8 1 )  
REGOLITH MATURATION ON THE EARTH AND THE MOON WITH AN EXAMPLE FROM APOLLO 1 5  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
1 2A, 433-449 

BEST,J.B. + MINKIN,J.A. ( 1 9 7 2 )  
APOLLO 1 5  GLASSES OF IMPACT O R I G I N  
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 34 -39  

CADOGAN,P.H. + EGLINTON,G. + FIRTH,J.N.M. + MAXWELL,J.R. + MAYS,J.B. + ( 1 9 7 2 )  
PILLINGER,C.T. 

SURVEY OF LUNAR CARBONCOMPOUNDS: 1 1 .  THE CARBON CHEMISTRY OF APOLLO 11, 12, 
14, AND 1 5 SAMPLES 

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 2069-2091 

CHOU,C.-L. +BAEDECKER,P.A. +BILD,R.W. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE-ELEMENT SYSTEMATICS AND GREEN GLASS I N  APOLLO 1 5  LUNAR SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1545 -1658  

CHOU,C.-L. + BOYNTON,W.V. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 5 )  
VOLATILES ON THE SURFACE OF APOLLO 1 5  GREEN GLASS AND TRACE-ELEMENT 

DISTRIBUTIONS AMONGAPOLLO 1 5  SOILS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1701 -1728  

INTERPRETATION OF THE COMPOSITIONAL V A R I A B I L I T Y  OF APOLLO 1 5  SOILS  
PROCEEDINSG OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2309 -2320  

FABEL,G.W. + WHITE,W.B. + WHITE,E.W. + ROY,R. ( 1 9 7 2 )  
STRUCTURE OF LUNAR GLASSES BY RAMAN AND SOFT X-RAY SPECTROSCOPY 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 939 -953  
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GANAPATHY,R. + MORGAN,J.W. + KRAHENBUHL;U. + ANDERS,E. ( 1 9 7 3 )  
ANCIENT METEORITIC COMPONENTS I N  LUNAR HIGHLAND ROCKS - CLUES FROM TRACE 

ELEMENTS I N  APOLLO 1 5  AND 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1239-1262 

GORZ,H. + WHITE,E.W. + J'OHNSON,G.G.,JR. + PEARSON,M.W. ( 1 9 7 2 )  
CESEMI STUD1 ES OF APOLLO 1 4  AND 1 5  F 1 NES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 3195-3201 

HODGES,F.N. + KUSHIR0,I. ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR H l GHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1033-1 0 4 8  

HUGHES,T.C. + KEAYS,R.R. + LOVERING,J.F. ( 1 9 7 3 )  
SIDEROPHILE AND VOLATILE TRACE ELEMENTS I N  APOLLO 14, 15, AND 1 6  ROCKS AND 

FINES: EVIDENCE FOR EXTRALUNAR COMPONENT TL-, AU-, AND AG-ENRICHED 
ROCKS I N  THE ANCIENT LUNAR CRUST 

LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 4 0 0  

JOHNSON,T.V. + SAUNDERS,R.S. + MATSON,D.L. + MOSHER,J.A. ( 1 9 7 7 )  
A T I 0 2  ABUNDANCE MAP FOR THE NORTHERN MARIA 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1029-1 0 3 6  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I  AND P205  SYSTEMATICS: CLUES TO EARLY,LUNAR MAGMAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1737-1 7 5 2  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
S O l L  BRECCIA RELATiONSHlPS AND VAPOR DEPOSITS ON THE MOON 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1753-1 760  

LAUL,J.C. + WAKITA,H.+ .SHOWALTER,D.L. f BOYNTON,W.V. + SCHMITT,R.A. ( 1 9 7 2 )  
BULK, RARE EARTH, AND OTHER TRACE ELEMENTS I N  APOLLO 1 4  AND 1 5  AND LUNA 1 6  

SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I1 P. 1181-1201 

MOORE,C.B. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S.I. + J.S.C. 
PART I I  P. 523-525 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 2 )  
CARBON AND NITROGEN INAPOLLO 1 5  LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 316-318 
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MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1613-1624 

MORGAN, J . W . + KRAHENBUHL , U . + GANAPATHY, R . + ANDERS, E . ( 1 9 7 2  
TRACE ELEMENTS I N  APOLLO 1 5  SAMPLES: IMPLICATIONS FOR METEORITE INFLUX AND 

VOLATILE DEPLETION ON THE MOON 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I IP.  1361-1377 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 7 1 2  

PHAKEY,P.P. + HUTCHEON,I*D. + RAJAN,R.S. + PRICE,P.B. ( '1972) 
RADIATION EFFECTS I N  SOILS FROM F I V E  LUNAR MISSIONS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I I P. 2905-291 7 

POWELL,B.N. + AITKEN,F.K. + WEIBLEN,P.W. ( 1 9 7 3 )  - 
CLASSIFICATION, DISTRIBUTION, AND ORIGIN OF L l T H l C  FRAGMENTS FROM THE 

HADLEY-APENN I NE REG1 ON 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOC. 1 P. 445-460 

RANCITELL1,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 2 )  
LUNAR SURFACE PROCESSES AND COSMIC RAY CHARACTERIZATION FROM APOLLO 12-15 

LUNAR SAMPLE ANALYSES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1681-1693 

ROSE,H.J*yJR. + CUTTITTA,F. + BERMANtS. + CARRON,M.K. + CHRISTIAN,R.P. ( 1 9 7 3 )  
+ DWORNIK,E.J. + GREENLAND,L.P. + LIGON,D.T.,JR. 

COMPOSITIONAL DATA FORTWENTY-TWO APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1149-1158 

SILVER,L.T. ( 1 9 7 2 )  
URANIUM-THORIUM-LEAD ISOTOPES AND THE NATURE OF THE MARE SURFACE DEBRIS 

AT HADLEY-APENNINE 
THE APOLLO 15 LUNAR SAMPLES THE LUNAR SC l ENCE l NSTITUTE 
P. 388-390 

TSAY,F.De + NORRIS,J.R. + KATZ,J.J. ( 1 9 7 6 )  
CHARACTERIZATION OF LUNAR METALLIC IRON PHASES BY ELECTRON SPIN  

RESONANCE 
LUNAR SCIENCE V I I  - L.S.1. 
PART l l  P. 876-878 
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WALKER,R.J. + PAPIKE,J.J. (1981  1 
THE APOLLO 1 5 REGOL I TH: COMPARAT I VE PETROLOGY O$ DR I VE' TUBE 1501  0 /15011  AND 

DRILL  CORE SECTION 15003 - - .- 

I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A. 485-508 

WANKE,H. + BADDENHAUSEN,H. + BALACESCU,A. + TESCHKE,F. + SPETTEL,B. + ( 1 9 7 2 )  
DREIBUS,G. + PALME,H. + QUIJANO-RIC0,M. + KRUSE,H. + WLOTZKA,F. + BEGEMANN,F. 

MULTIELEMENT ANALYSES OF LUNAR SAMPLES AND SOMEIMPLICATIONS OF THE RESULTS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1251-1269 

YOKOYAMA,Y. + GUICHARD,F. + REYSS,J.L. + SATOPJ. ( 1 9 7 6 )  
DATING OF FRESH LUNAR CRATERS BY COSMOGENIC 22NA-26A1 STUDIES AND A 

PRELIMINARY STUDY ON THE 26A1-53MN METHOD 
LUNAR SCIENCE V I I  - L.S.I. 
PART I I  P. 956-958 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 4 )  
NA22-AL26 CHRONOLOGY OF LUNAR SURFACE PROCESSES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2231-2248 

YOKOYAMA,Y. +REYSS,J.L. +GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 8 4 4  
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. SOIL: 15510 

LOCATION COMENTS: Stat ion 9, r im  o f  Scarp Crater (from fresh 10 m diameter crater) .  
Rim o f  c ra te r  i s  very sof t ;  boots sink I n  10 an. Collected a c lod  
and sot 1 . 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 15511 ( 193.1 gm): < 1 mn 1. Col lected mass: 275.8 gm 
2. 15512 ( 4.9 ~pn): 1-2 2. Color: 
3. 15513 ( 4.4 gm): 2-4 n 3. Bag no.: Doc. bag 273 
4. 15514 ( 1.1 gn): 4 - l o r n  4. Container: Teflon bag; returned f n 
5.* 15515 ( 144.7 gm): > 1 an sample bag 7, I n  a i r .  - 
6. 15510 ( 72.3 gm): Reserve Processed i n  N2. 

* 48 pleces. Not included I n  t o t a l  mass 
o f  s o i l  . 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OC SOIL 

MATURITY PARAMETERS: 

1. I,/F~o: 
2. Aggl ut lnates: 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Laul and Schmltt, 1973 ) (Duncan e t  a1 . , 1975 ) 

Cr203: 0.45 

FeO : 17.40 

MnO : 0.22 
MgO : 12.00 

CaO : 10.00 

Na20 : 0.37 

K20 : 0.14 

'2'5 : 
S : 

ppm 
sc : 
V : 131 
Co: 47 
Ni: 197 

Ba: 210 

Sr: 115 
Hf: 

Ta : 

Th : 
U : 

PETROGRAPHY: (125-250 um) 
(He1 ken and McKay, 1972, unpubl i shed) 

Components - % 

Aggl u t i  nate 53 
C l  inopyroxene 19.5 
P l  agi ocl  ase 5.0 
G I  ass Spheres, Green 4.5 
Glass Spheres, Col or less 3.0 
Basalt, Ophl t i c  3.5 
Basalt, Hyal ocrystal  1 i ne 2.5 
Mlcrobreccla, V i  t r i c  4.0 
Microbreccla, Recrysta l l ized 1.5 
Glass Fragments, Brown 1.5 
Basalt, Equf granul ar  1 .O 
Anorthosl t e  -- 
Glass Droplets - - 

w!! Grains Counted 
La : 

Ce : 
Nd: 

%I: 

Eu : 
Tb : 
Dy: 

Ho : 

Tm: 

Yb: 

Lu : 
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BIBLIOGRAPHY FOR 1 5 5 1 1  

DUNCAN,A.R. + SHER,M*K* + ABRAHAMPY-C. + ERLANK,A.J. + WILLIS,J.P.  + ( 1 9 7 5 )  
AHRENS L. 

INTERPRETATION OF THE COMPOSITIONAL V A R I A B I L I T Y  OF APOLLO 1 5  S O I L S  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2 3 0 9 - 2 3 2 0  

LAUL,J.C. + SCHMITT,R.A. ( 1 9 7 3 )  
CHEMICAL COMPOSITION OF APOLLO 15,  1 6  AND 1 7  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 3 4 9 - 2 3 6 8  

WALKER,R.J. + PAPIKE,J.J. ( 1 9 8 1 )  
THE APOLLO 1 5  REGOLITH: COMPARATIVE PETROLOGY OF DRIVE TUBE 1 5 0 1 0 / 1 5 0 1 1  AND 

D R I L L  CORE SECTION 1 5 0 0 3  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 485 -508  
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APOLLO 15 

EXPLANATION FOR STATION MAPS 

ALSEP 

Location of sample containers 

LRV, dot shows TV camera 

Large rocks 

Crater rims 

Apollo lunar surface experiments package 
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SOIL: 15530 

LOCATION CMENTS: Station 9.. along the eas t  rim of H!dle Rille. About 15 n from the 
r i l l e  rln. From between 'outcrops, corlected w i t h  4 basalt samples. 
Surf ace sol 1 . 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 15531 ( 136.0 gm): < 1 m 1 Collected mass:. 291.7 gm 
2. 15532 ( 6.3 gm): 1-2 mn 2. Color: 
3. 15533 ( 5.4 gm): 2-4 mn 3. Bag no.: Doc:bag 275 
4. 15534 ( 6.0 9): 4-10 m 4. Container: Teflon bag; returned In 
5.* 15535 ( 726.1 gm): > 1 an sample collection bag 7, In 

t o  15538 a i r .  Processed in N2. 
6. 15530 ( 138.0 gm): Reserve 

Four basalt samples. Not Included 
In total  mass of so i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 27.0, imnature 
2. Agglutinates: 
3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Wanke e t  a1 . , 1973) (Laul e t  a1 ., 1972) 

% - ppm ppm 
Si02 : 46.42 Sc: 36 La: 
TIO,: 2.169 V : 1 8 2  Ce : 

L 

A1203: 9.86 Co: 50 Nd: 
Cr203: 0.56 N i :  ko: 
FeO : 20.7 Ba : Eu : 
MnO : 0.25 Sr: Tb : 

PETROGRAPHY: (90-125 urn) 
(Basu e t  a1 ., 1981) 

Components % - 
Monmi neral i c 44.6 

Pl agiocl ase 8.2 
Pyroxene 30.1 
01 ivine 5.6 
Opaques 10.7) 

Oxides 0.7 
Metal, 

Sulph. 
SIl ica Phase 

Crystal 1 ine 
Lithics 20.7 

ANT Suite (1.0) 
Anorthosi t e  0.3 
Gabbroi c 0.7 

Mare Basalt (10.5) 
Olive-Bearing 4.9 
0llv.-Free (3.6) 

Mlcrogabbroic 0.3 
Porphyrl t ic ,  

Etc. 2.6 
Ophitic, Etc. 0.7 
Intersertal /  

Granular 
Other 2.0 

Components - % 

Breccias 5.8 
V i  tri c (5.2) 

Dark Matrix 5.2 
LI ght Matri x 

Crystal1 lne (0.6) 
Polkil I t i c  0.3 
Me1 t Matrix 0.3 
Other 

Agglutinate 23.2 
Glass 5.2 

ROPY/ 
Clast-Laden 1.6 

Quench- 
Crystal s 
(Vltrophyres) ' 

Green Glass 
Other 

Devitrified 2.3 
(Cryptocry. 1 

Crystal / 
Cl ast-Free (1.3) 

Green 
Yellow 0.3 
Gray. 

MgO :11.34 Hf: 4.4 Dy: Non-Mare Basal t ( 1.0 ~ o i o r l e s s  0.7 
Ho : Fel dspathic Brown, Black, C a O  9.38 Ta: KREEPY 1.0 Etc. 0.3 

Na20 : 0.31 Th: 1.8 Tm: . Pl ag-~hylc  Mi scel 1 aneous 0.7 
Yb: Indetenlnate 8.2 ~~0 : 0.87 U :  Total number 
Lu : part icles  306 
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BIBLIOGRAPHY FOR 15531  

ADLER,I. + GERARD,J.T. + TROMBKA,J.I. + SCHMADEBECK,R. + LOWMAN,P. + ( 1 9 7 2 )  
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SOIL: 15600 

LOCATION CMENTS: Stat f  on 9a, near Hadley Rf l le .  Comprehensf ve sof t  t o  accompany rake 
sample. Col lected 20 m from the r f  l l e  rlm. 

GENERIC SUBSAMPLES : MISCELLANEOUS: 

1 15601 ( 802.0 gm): < 1 nm 1. Col lected mass: 1467.6 gm 
2. 15602 ( 32.9 gm): 1-2 n 2. Color: 
3. 15603 ( 25.5 9): 2-4 n 3. Bag no.: Doc. bag 283 
4. 15604 ( 21.5 9): 4-10 m 4. Container: Teflon bag; returned f n 
5.* ( 34.8 gm): > 1 cm sample co l l ec t i on  bag 7, f n  
6. ( 412.0 9): Reserve a i r .  Processed i n  N2. 

S ix  basal t  samples (15605 t o  15610). 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 29.0, fmnature 

2. Aggl u t f  nates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

W O R  ELEMENTS: TRACE ELEMENTS : 
( Apol 1 o 15 (Brunfel t e t  a1 . , 1972) 
P.E.T., 1972) 

Ti02 : 1.98 

A1203: 10.20 

Cr203: 0.56 
FeO : 19.79 

MnO : 0.26 

MgO : 10.89 

CaO : 9.87 

ppm 
Sc: 35.1 

V : 200 

Co: 48.9 

Nf : 
Ba: 135 

S r :  
Hf: 4.9 

fa:  0.60 

Th: 1.52 

U : 0.46 

Nf: 170 

CU: 6.4 

La : 

Ce: 

Nd: 

Sm: 
Eu : 

Tb: 

Dy: 

Ho : 
Tm: 

Yb: 

Lu : 

ppm 
11.3 

29 

PETROGRAPHY: (90-125 um) 
(Basu e t  a1 . , 1980) 

Components - % 

Monomineral i c  39.7 
Pl  agf oc l  ase 7.5 
Py roxene 27.2 
01 l v l n e  4.3 
Opaques (0.7) 

0x1 des 0.7 
Metal, 

Sul ph. - 
Sf 1 fca Phase - 

Crystal  1 I ne 
L f t h i c s  15.7 

ANT Suite (0.3) 
Anorthosf t e  - 
Gabbroic 0.3 

Mare Basalt (8.6) 
01 i v .  -Bearing 3.6 
0liv.-Free (2.7) 

Microgabbroic 0.7 
Porphyr i t ic ,  

Etc. 1.3 
Ophit ic,  Etc. 0.7 
I n te r se r t a l  / 

Granular - 
Other 2.3 

Non-Mare Basalt (0.7) 
Fel dspathi c - 
KREEPy 0.7 
PI ag-Phyl c - 

Indeterminate 6.2 

Components - % 

Breccl as 4.9 
V l t r i c  (4.6) 

Dark Matr ix  4.3 
L i gh t  Matr ix  0.3 

Crys ta l l i ne  (0.3) 
P o i k i l l t i c  - 
Me l tMa t r f x  - 
Other 0.3 

Aggl u t fnate 32.1 
Glass 7.5 

ROPY/ 
C l  ast-Laden 2.0 

Quench- 
Crystals (1.6) 
( V i  trophyres) 

Green Glass 0.3 
Other 1.3 

Devi tri f i ed 2.3 
(Cryptocry. 1 

Crystal 1 
C l  ast-Free (2.0) 

Green 1.0 
Yellow 1.0 
Gray, 
Colorless - 

Brown, Black. 
Etc. - 

M I  scel 1 aneous - 
Total  number 

pa r t i c l es  305 

Handbook of Lunar Soils



BIBLIOGRAPHY FOR 15601  

APOLLO 1 5  PET ( 1 9 7 2 )  
APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION 
SC I ENCE 
VOL. 1 7 5  P. 3 6 3  

BASU,A. + MCKAY,D.S. + NACE,G. + GRIFFITHS,S.A. ( 1 9 8 0 )  
PETROGRAPHY OF LUNAR S O l L  15601 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1727-1741 

-. - 
BASU,A. + McKAY,D.S. + GRIFFITHS,S.A. + NACE,G. ( 1 9 8 1 )  
REGOLITH MATCRATION ON THE EARTH AND THE MOON WITH AN EXAMPLE FROM APOLLO 1 5  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 433-449 

SELL,P.M. + MA0,H.K. ( 1 9 7 2 )  
CRYSTAL-FIELD EFFECTS OF IRON AND TITANIUM I N  SELECTED GRAINS OF APOLLO 1 2  

14  AND 1 5  ROCKS GLASSES AND F I N E  FRACTIONS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 545-555 

BELL9P.M. + MA0,H.K. + WEEKS,R.A. ( 1 9 7 6 )  
OPTICAL SPECTRA AND ELECTRON PARAMAGNETIC RESONANCE OF LUNAR AND SYNTHETIC 

GLASSES: A STUDY OF THE EFFECTS OF CONTROLLED ATMOSPHERE, COMPOSITION, AND 
TEMPERATURE 

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2543-2559 

BOGARD,D.D. ( 1 9 7 7 )  
EFFECTS OF SOlL  MATURATION ON GRAIN SIZE-DEPENDENCE OF TRAPPED SOLAR GASES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3705-371 8 

BOGARD,D.D. + NYQUIST,L.E. ( 1 9 7 2 )  
NOBLE GAS STUDIES ON REGOLITH MATERIALS FROM APOLLO 1 4  AND 1 5  
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1797-1821 

BOGARD,D.D. + NYQUIST,L.E. ( 1 9 7 3 )  
40AR/36AR VARIATIONS I N  APOLLO 1 5  AND 1 6  REGOLITH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1975-1 9 8 6  

BRUNFELT,A.O. + HE1ERpK.S. + NILSSEN,B. + STEINNES,E. + SUNDVOLL,B. ( 1 9 7 2 )  
ELEMENTAL COMPOSITION OF APOLLO 1 5  SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 195-197 

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + SUNDVOLL,B. + STEINNES,E. (1973) 
GEOCHEMISTRY OF APOLL015 AND 1 6  MATERIALS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1209-1218 

Handbook of Lunar Soils



BRUNFELT,A.O. + HEIR,K.S. + NILSSEN,B. + SUNDVOLL,B. + STEINNES,E. ( 1 9 7 2 )  
DISTRIBUTION OF ELEMENTS BETWEEN DIFFERENT PHASES*OF APOLLO 1 4  ROCKS AND 

SO I LS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I1 P. 1133-1149 

BULL,R.K. + DURRAN1,S.A. ( 1 9 7 5 )  
ANNEALING AND ETCHING STUDIES OF FOSSIL AND FRESH TRACKS I N  LUNAR AND ANALOGOUS 

CRYSTALS 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3619-3637 

CARRIER,W.D.,III + MITCHELL,J.K. + MAHMOOD,A. ( 1 9 7 3 )  
THE RELATIVE DENSITY OF LUNAR S O l L  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2403-241 2 

CHOU,C.-L. + BAEDECKER,P.A. + BILD,R.W. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE-ELEMENT SYSTEMATICS AND GREEN GLASS I N  APOLLO 1 5  LUNAR SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1645-1 6 5 8  

DREIBUS,G. + KRUSE,H.+ SFETTEL,B. + WANKE,H. ( 1 9 7 7 )  
THE BULK COMPOSITION OF THE MOON AND THE EUCRITE PARENT BODY 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 211-227 

DREIBUS,G. + PALMESH.+ RAMMENSEE,W. + SPETTEL,B. + WANKE,H. ( 1 9 8 1 )  
ON THE MOBILIZATION AND REDISTRIBUTION OF AU AND OTHER 

SIDEROPHILES I N  LUNAR HIGHLAND MATERIALS 
LUNAR AND PLANETARY SCIENCE X I I ,  P. 240-242 

DURRAN1,S.A. + PRACHYABRUED,W. + HWANG,F.S.W. + EDGINGTON,J.A. + BLAIR,I.M. ( 1 9 7 3 )  
THERMOLUMINESCENCE OF SOME APOLLO 1 4  AND 1 6  F INES AND ROCK SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2465-2480 

EISENTRAUT,K.J. + BLACK,M.S. + HILEMAN,F.D. + SIEVERS,R.E. + ROSS,W.D. ( 1 9 7 2 )  
SERYLLIUM AND CHROMIUMABUNDANCES I N  FRA MAURO AND HADLEY-APENNINE LUNAR 

SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFSERENCE 
VOL. I I P. 1327-1335 

ELDRIDGE,J.S. + OIKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 2 )  
CONCENTRATIONS OF COSMOGENIC RADIONUCLIDES I N  APOLLO 1 5  ROCKS AND SOIL 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
p. 357-359 

ENGELHARDT,W.V. + HURRLE,H. + LUFT,E. ( 1 9 7 6 )  
MICROIMPACT-INDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOSITION OF THE 

LUNAR REGOLITH 
PROCEED l NGS OF THE SEVENTH LUNAR sc l ENCE CONFERENCE 
VOL. 1 P. 373-392 
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ESTEP, P .A. + KOVACH, J . J. + WALDSTE I-N,P. + KARR,C., JR. ( 1  9 7 2  1 
INFARED AND RAMAN SPECTROSCOPIC STUDIES OF STRUCTURAL VARIATIONS I N  

MINERALS FROM APOLLO 11, 12, 14, AND 1 5  SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 3047-3069 

FALLICK,A.E. + PILLINGER,C.T. + STEPHENSON,A. ( 1 9 8 0 )  
ON THE BEHAVIOUR OF DISSEMINATED IRON DROPLETS DURING REGOLITH MATURATION 
LUNAR AND PLANETARY SCIENCE X I ,  P. 273-275 

FALLICK,A.E. + PILLINGER,C.T. + STEPHENSON,A. ( 1 9 8 1 )  
VERY F I N E  IRON I N  APOLLO 1 6  SOILS: OBSERVATIONS AND SOME 

THEORETICAL ASPECTS OF MAGNETIC RESPONSE 
LUNAR AND PLANETARY SCIENCE X I I ,  P. 274-276 

GARDINER,L.R. + JULL,A.J.T. ( 1 9 7 8 )  
PILLINGER,C.T. 

PROGRESS TOWARDS THE DIRECT MEASUREMENT OF 
13C/12C RATIOS FOR HYDROLYSABLE CARBON I N  LUNAR 
S O l L  BY STATIC MASS SPECTROMETRY 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2149-2166 

GARDINER,L.R. + WOODCOCK,M.R. + PILLINGER,C.T. + STEPHENSON,A. ( 1 9 7 7 )  
CARBON CHEMISTRY AND MAGNETIC PROPERTIES OF BULK AND AGGLUTINATE S I Z E  

FRACTIONS FROM SOIL15601 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 281 7-2839 

GEAKEPJ-E. + WALKER,G. + MILLS,A.A. + GARLICK,G.FmJ. ( 1 9 7 2 )  
LUMINESCENCE OF LUNAR MATERIAL EXCITED BY ELECTRONS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I l l  P. 2971-2981 

GEAKE,J.E. + WALKER,G. + TELFER,D.J. + MILLS,A.A. + GARLICK,G.F.J. ( 1 9 7 3 )  
LUMINESCENCE OF LUNAR,TERRESTRIAL, AND SYNTHESIZED PLAGIOCLASE, CAUSED BY MN2+ 

AND FE3+ 8 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3181-3190 

GIBSON,E.K.,JR. + ANDRAWES,F.F. ( 1 9 7 8 )  
NATURE OF THE GASES RELEASED FROM LUNAR ROCKS 
AND SOILS UPON CRUSHING 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2433-2450 

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 2 )  
INORGANIC GAS RELEASE AND THERMAL ANALYSIS STUDY OF APOLLO 1 4  AND 1 5  SOILS 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I IP.  2029-2041 

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 3 )  
CARBON AND SULPHUR DISTRIBUTIONS AND ABUNDANCES I N  LUNAR FINES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1577-1 5 8 6  
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GOEL,P.S. + KOTHAR1,B.K. ( 1 9 7 2 )  
TOTAL NITROGEN CONTENTS OF SOME APOLLO 1 4  LUNAR SAMPLES BY NEUTRON ACTIVATION 

ANALYS 1 S 
PROCEED I NGS OF THE TH I RD LUNAR sc I ENCE CONFERENCE 
VOL. I I P. 2041-2051 

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 6 )  
ELECTRICAL PROPERTIES OF APOLLO 1 7  ROCK AND SOIL SAMPLES AND A SUMMARY'OF 

ELECTRICAL PROPERTIES OF LUNAR MATERIAL AT 4 5 0  MHz FREQUENCY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2593-2603 

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 7 )  
ELECTRICAL PROPERTIES AT 4 5 0  MHz OF APOLLO 1 5  AND 1 6  DEEP D R I L L  CORE SAMPLES 

AND SURFACE SOlL  SAMPLES AT THE SAME S I T E  
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1271-1275 

GOLD,T. + BILSON,E. +BARON,R.L. + AL1,M.Z. + EHMANN,W.De ( 1 9 7 7 )  
CHEMICAL AND OPTICAL PROPERTIES AT THE APOLLO 1 5  AND 1 6  SITES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3633-3643 

GOPALAN,K. + RA0,M.N. ( 1 9 7 6 )  
SOLAR COSMIC RAY EFFECTS I N  HEAVY NOBLE GASES OF LUNAR SOILS AND 

BRECC 1 AS 
LUNAR SCIENCE V I I  - L.S.I. 
PART I P. 316-318 

GOSWAM1,J.N. + LAL,D. ( 1 9 7 5 )  
COMPOSITIONAL STUDIES OF SOLAR-IRON GROUP AND HEAVIER NUCLEI OF K I N E T I C  ENERGY 

BELOW 10MEV/NUCLEON 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3541  -3556  

GRIFFITHS,S.A. + BASU,A. + McKAY,D.S. + NACE,G. ( 1 9 8 1  
PETROLOGY OF APOLLO 1 5  STAT1 ON 9A SURFACE AND DR l VE TUBE S o l  LS  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 475-484 

HAPKE,B.W. + PARTLOW,W.D. + WAGNER,J.K. ( 1 9 7 8 )  
COHEN,A.J. 

REFLECTANCE MEASUREMENTS OF LUNAR MATERIALS I N  
THE VACUUM ULTRAVIOLET 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2935-2948 

HASKIN,L.A. + HELMKE,P.A. + BLANCHARD,D.P. + JACOBS,J.W. + TELANDER,K.M. ( 1 9 7 3 )  
MAJOR AND TRACE ELEMENT ABUNDANCES I N  SAMPLES FROM THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1275-1296 

HEYMANN,D. + YANIV,A.+ LAKATOS,S. ( 1 9 7 2 )  
INERT GASES FROM APOLLO 12, 14, AND 1 5  FINES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1857-1865 
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HODGES,F.N. + KUSHIR0,I. ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFCRENCE 
VOL. 1 P. 1033-1048 

HOUSLEY,R.M. + GRANT,R.W. +.ABDEL-GAWAD,M, ( 1 9 7 2 )  
STUDY OF EXCESS FE METAL I N  THE LUNAR FINES BY MAGNETIC SEPARATION,.MOSSBAUER 

SPECTROSCOPY, AND MICROSCOPIC EXAMINATION 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1065-1077 

JANGHORBAN1,M. +MlLLER,M.De +MA,M.-S. +CHYI,L.L.'+EHMANN,W.D. ( 1 9 7 3 )  
OXYGEN AND OTHER ELEMENTAL ABUNDANCE DATA FOR APOLLO 14, 15, 16, AND 1 7  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1115-1126 

JEDWAB,J. ( 1 9 7 3 )  
RARE MICRON-SIZE MINERALS I N  LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 861-874 

JOHNSON,T.V. +, SAUNDERS,R.S. + MATSON,D.L. + MOSHER,J.A. ( 1 9 7 7 )  
A T I 0 2  ABUNDANCE MAP FOR THE NORTHERN MARIA 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1029-1036 

JORDAN,J.L. + HEYMANN,D. + LAKATOS,S. ( 1 9 7 4 )  
INERT-GAS PATTERNS I N  REGOLITH AT APOLLO 1 5  LANDING S I T E  
GEOCHlMlCA ET COSMOCHIMICA ACTA 
VOL. 3 8  ( 1  P. 65-78 

JUAN,V*Cb + CHEN,J.C.+ HUANG,C.K. + CHEN,P.Y. + WANG-LEE,C.M. ( 1 9 7 2 )  
PETROLOGY AND CHEMISTRY OF SOME APOLLO 1 5  REGOLITHS 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 116-122 

KIRSTEN,T. + DEUBNER,J. + HORN,P. + KANEOKA,I. + KIK0,J .  + SCHAEFFER,O.A. + ( 1 9 7 2 )  
THI0,S.K. 

THE RARE GAS RECORD OFAPOLLO 1 4  AND 1 5  SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1865-1891 

LAUL,J.C. + WAKITA,H.+ SHOWALTER,D.L. + BOYNTON,W.V. + SCHMITT,P.A. ( 1 9 7 2 )  
BULK, RARE EARTH, AND OTHER TRACE ELEMENTS I N  APOLLO 1 4  AND 1 5  AND LUNA 1 6  

SAMPLES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 1181-1201 

LIPSCHUTZ,M.E. + BALSIGER,H. + REY,P. + PELLY,I.Z. + MENDIA,M.D. ( 1 9 7 3 )  
VANADIUM ISOTOPIC COMPOSITION AND FERROMAGNESIAN ELEMENT CONTENTS OF THREE 

APOLLO 15 SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1369-1 378  
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LOGAN,L.M. + HUNT,G.R. + BALSAM0,S.R. + SALISBURY,J.W. ( 1 9 7 2 )  
MIDINFRARED EMISSION SPECTRA OF APOLLO 1 4  AND 1 5  SOILS AND REMOTE COM- 

POSITIONAL MAPPING OF THE MOON 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I I  P. 3069 -3077  

LUGMAIR,G.W. + SCHEININ,N. + MARTI,K. ( 1 9 7 5 )  
SM-ND AGE AND HISTORY OF APOLLO 1 7  BASALT 75075:  EVIDENCE FOR EARLY 

DIFFERENTIATION OF THE LUNAR EXTERIOR 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1419 -1430  

MCKAY,D.S. + BASU,A. + NACE,G. ( 1 9 8 0 )  
LUNAR CORE 15010/11:GRAIN SIZE,  PETROLOGY, AND 

IMPLICATIONS FOR REGOLITH DYNAMICS 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1531 -1550  

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 2 )  
CARBON AND NITROGEN INAPOLLO 1 5  LUNAR SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 316-318 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1613 -1624  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 31 5-335 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

4 

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON. PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697 -1712  

MULLER,O. ( 1 9 7 2 )  
CHEMICALLY BOUND NITROGEN ABUNDANCES I N  LUNAR SAMPLES, AND ACTIVE GASES RE- 

LEASED BY HEATING AT LOWER TEMPERATURES 2 5 0  TO 5 0 0  C 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I  P. 2059 -2069  

MULLER,O. ( 1 9 7 2 )  
ALKALI AND ALKALINE EARTH ELEMENTS, LA AND U I N  APOLLO 1 4  AND APOLLO 1 5  

SAMPLES 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P. 240-243 
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MULLER,O. ( 1 9 7 3 )  
CHEMICALLY BOUND NITROGEN CONTENTS OF APOLL0 ,16  AND APOLLO 1 5  LUNAR F I N E S  
PROCEED l NGS OF THE FOURTH L-UNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1625-1  6 3 4  

MULLER,O. ( 1 9 7 5 )  
L I T H O P H I L E  TRACE AND MAJOR ELEMENTS I N  APOLLO 1 6  AND 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 3 0 3 - 1 3 1 2  

OIKELLY,G.D. + ELDRIDGE,J.S. + NORTHCUTT,K.J. + SCHONFELD,E. ( 1 9 7 2 )  
PRIMORDIAL RADIOELEMENTS AND COSMOGENIC RADIONUCLIDES I N  LUNAR SAMPLES 

FROM APOLLO 1 5  
PROCEEDINGS OF THE TH IRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1659 -1671  

OIKELLY,G.D. + ELDRIDGE,J.S. + SCHONFELD,E. + N0RTHCUTKK.J.  ( 1 9 7 2 )  
PRIMORDIAL RADIOELEMENTS AND COSMOGENIC RADIONUCLIDES I N  LUNAR SAMPLES FROM 

APOLLO-15 
SC l ENCE 
VOL. 1 7 5  P .  4 4 0  

PAPANASTASSIOU,D.A. +WASSERBURG,G.J. ( 1 9 7 2 )  
RB-SR AGE OF A LUNA-16BASALT AND MODEL AGE OF LUNAR S O I L S  
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 3  P. 3 6 8  

PAPANASTASSIOU,D.A,. +WASSERBURG,G.J. ( 1 9 7 2 )  
RB-SR SYSTEMATICS OF LUNA-20 AND APOLLO-16 SAMPLES , 

EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 7  P. 5 2  

PEARCE,G.W. + GOSE,W.A. + STRANGWAY,D.W. ( 1 9 7 3 )  
MAGNETIC STUDIES ON APOLLO 15 AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 0 4 5 - 3 0 7 6  

PEPIN,R.O. + BASFORD,J.R. + DRAGON,J.C. + COSCIO,M.R.,JR. + MURTHY,V.R. ( 1 9 7 4 )  
RARE GASES AND TRACE ELEMENTS I N  APOLLO 1 5  D R I L L  CORE F INES :  DEPOSITIONAL 

CHRONOLOGIES AND K-AR AGES, AND PRODUCTION RATES OF SPALLATION-PRODUCED HE3, 
NE21, AND AR38 VERSUS DEPTH 

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 1 4 9 - 2 1 8 4  

PILLINGER,C.T. + JULL,A.J.T. ( 1 9 7 8 )  
WOODCOCK,M.R. + STEPHENSON,A. 

MATURATION OF THE LUNAR REGOLITH: SOME 
IMPLICATIONS FROM MAGNETIC MEASUREMENTS AND.  
HYDROLYSABLE CARBON DATA ON BULK S O I L S  AND 
PARTICLE SEPARATES FROM 1 2 0 2 3  AND 1 5 6 0 1  
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 1 6 7 - 2 1 9 4  
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POWELL,B.N. + AITKEN,F.K. + WEIBLEN,P.W. ( 1 9 7 3 )  
CLASSIFICATION,.  DISTRIBUTION, AND ORIGIN  OF L I T H I C  FRAGMENTS FROM THE 

HADLEY-APENNINE REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 445 -460  

PRICE,P.B. + CHAN,J.H. + HUTCHEON,I.D. + MACDOUGALL,D. + RAJAN,R.S. + SHIRK,E. ( 1 9 7 3 )  
+ SULLIVAN,J.D. 

LOW ENERGY HEAVY IONS I N  THE SOLAR SYSTEM 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2347 -2362  

4AMMENSEE,W. + WANKE,H. ( 1 9 7 7 )  
ON TqE PARTITION COEFFICIENT OF TUNGSTEN BETWEEN METAL AND S I L I C A T E  AND I T S  

BEARING ON THE ORIGIN  OF THE MOON 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 399-409 

RUSS,G.P.,III + BURNETT,D.S. + WASSERBURG,G.J. ( 1 9 7 2 )  
LUNAR NEUTRON STRATIGRAPHY 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 15 P .  1 7 2  

SCHONFELD,E. + MEYER,C.E. ( 1 9 7 2 )  
THE ABUNDANCES OF COMPONENTS OF THE LUNAR SOILS BY A LEAST-SQUARES M I X I N G  

MODEL AND THE FORMATION AGE OF KREEP 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1397-1 421 

SCHULTZ,L. + '  WEBER,H.W. + SPETTEL,B. ( 1 9 7 8 )  
HINTENBERGER,H. + WANKE,H. 

NOBLE GAS AND ELEMENT DISTRIBUTION I N  
AGGLUTINATE GRAIN SIZESEPARATES OF DIFFERENT 
DENS 1 TY 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2221 -2232  

SCHULTZ,L. + WEBER,H.W. + SPETTEL,B. + HINTENBERGER,H. + WANKE,H. ( 1 9 7 7 )  
NOBLE GAS AND ELEMENT DISTRIBUTION I N  AGGLUTINATE AND BULK GRAIN S I Z E  

FRACTIONS OF S O l L  15601  
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2799-281 5 

SIGNER,P. + BAUR,H. +DERKSEN,U. + ETlQUE,P. + FUNK,H. + HORN,P. + WIELER,R. ( 1 9 7 7 )  
HELIUM, NEON, AND ARGON RECORDS OF LUNAR S O l L  EVOLUTION 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3657 -3683  

SRINIVASAN,B. + HENNECKE,E.W. + SINCLA.IR,D.E. + MANUEL,O.K. ( 1 9 7 2 )  
A COMPARISON OF NOBLE GASES RELEASED FROM LUNAR F INES (=15601.64)  WITH NOBLE 

GASES I N  METEORITESAND I N  THE EARTH 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1927-1 9 4 7  
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WOODCOCK,M.R. + PILLINGER,C.T. ( 1 9 7 8 )  
MAJOR ELEMENT CHEMISTRY OF AGGLUTINATE S I Z E  
FRACT 1 ONS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 21 95-221 4 

YANIV,A. + HEYMANN,D. ( 1 9 7 2 )  
ATMOSPHERIC AR40 I N  LUNAR F INES 
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE 
VOL. I I P. 1967-1 981 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 844 

ZELLNER,B. + LEAKE,M.+ LEBERTRE,T. + DUSEAUX,M. + DOLLFUS,A. ( 1 9 7 7 )  
THE ASTEROID ALBEDO SCALE. I. LABORATORY POLARIMETRY OF METEORITES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1091-1110 
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APOLLO 16 

EXPLANATION FOR STATION MAPS 

I or Locathm of sampk containers 

6 LRV, dot shows TV  camera 

6 Large rocks 

,'-*, 
1 Crater rims '- 4 

ALSEP Apollo lunar surface experiments package 
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SOIL: 60050 

LOCATION COMMENTS: S ta t i on  10 - ALSEP 170 m south - southwest o f  LM and 50 m south- 
southeast of ALSEP cont ro l  s ta t ion.  Probably e jec ta  from a 5 m 
diameter, subdued cra ter .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

60051 ( 195.3 gm): < 1 mn 1. Col lec ted mass: 225.8 gm 
60052 ( 11.43 gm): 1-2 mn 2. Color: 5Y 5/1 (med. 01 i v e  gray) 
60053 ( 7.41 gml: 2-4 mn 3. Bag no.: Doc. bag 355 
60054 ( 8.4 gm): 4 - 1 0 n  4. Container: Tef lon bag; returned . i n  

5.* 60055 ( 57.82 gm): > 1 cm unsealed vacuum container,  i n  
t o  60059 a i r .  Processed i n  N2. 

6. 60050 ( 3.27 gm): Reserve 

* Not Included i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES O f  SOIL 

MATURITY PARAMETERS : 

1. IS/FeO: 57.0, submature 

2. Agglut inates:  

3. 
4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Simkin e t  a1 ., 1973) (Korotev , 1982 ) 

SiO2 : 
Ti02 : 

A1 .p3: 
Cr203: 

FeO : 
MnO : 

MgO : 

CaO : 

sc : 

v : 
Co : 

Ni  : 
Ba : 

Sr: 

Hf: 

Ta : 

Th : 

u : 

La : 
Ce : 
Nd: 

Sm: 

Eu : 

Tb : 

Dy: 

Ho : 

Tm : 

Yb: 

Lu : 

PETROGRAPHY : ( 1 -2 nm~ ) 
(Slmkin e t  al., 1973) 

Components 

Breccia 
Agglut inate 
Glassy 
P l  ag ioc l  ase 
Anorthosi t e  
Basal t i c  

ppm 
10.06 

27.0 
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. . B IBLIOGRAPHY FOR 6 0 0 5 1  

BUTLER,J.C. + GREENE,G.M. + KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY D ISTRIBUT IONS AND MODAL ANALYSES OF APOLLO 1 6  F I N E S  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  2 6 7 - 2 7 8  

FRUCHTER,J.S. + KRIDELBAUGH,S.J. + ROBYN,M.A. + GOLES,G.G. ( 1 9 7 4 )  
BRECCIA 6 6 0 5 5  AND RELATED CLAST IC  MATERIALS FROM THE DESCARTES REGION, APOLLO 1 6  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1035 -1046  

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 3 )  
CARBON AND SULPHUR D ISTRIBUT IONS AND ABUNDANCES I N  LUNAR F I N E S  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1577-1  5 8 6  

KERRIDGE,J.F. + KAPLAN,I.R. + PETROWSK1,C. ( 1 9 7 5 )  
EVIDENCE FOR METEORITIC SULFUR I N  THE LUNAR REGOLITH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 1 5 1 - 2 1 6 2  

KOROTEV,R.L. ( 1 9 8 1  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  S O I L S  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
1 2 ~ ;  577 -605  

KOROTEV,R.L. ( 1 9 8 2 )  
COMPARATIVE GEOCHEMISTRY OF APOLLO 1 6  SURFACE S O I L S  AND SAMPLES FROM CORES 

6 4 0 0 2  AND 6 0 0 0 2  THROUGH 6 0 0 0 7  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A269-A278 

MOORE,C.B. + CRlPE,J.De ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART I I  P. 5 2 3 - 5 2 5  

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 6 1 3 - 1 6 2 4  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE l ND ICES OF LUNAR SO I LS: A COMPARAT l VE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  315 -335  

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAA8,R.K.L. ( 1 9 7 3 )  
+ SCHNETZLER,C.C. 

APOLLO 1 6  RETURNED LUNAR SAMPLES - L l T H O P H l L E  TRACE-ELEMENT ABUNDANCES 
PROCEED1 NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1427 -1436  
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SILVER,L.T. ( 1 9 7 3 )  
URANIUM-THORIUM-LEAD ISOTOPIC CHARACTERISTICS I N  SOME REGOLITHIC 

MATERIALS FROM THE DESCARTES REGION 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 6 7 2  

SIMKIN,T. + NOONAN,A.+ SWITZER,G.S. + MASON,B. + NELEN,J. + MELSON,W.G. + ( 1 9 7 3 )  
THOMPSON,G. 

COMPOSITION OF APOLLO 1 6  F INES 60051,  60052,  64811,  64812 ,  67711 ,  67712 ,  68821,  
AND 6 8 8 2 2  

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 279-290 

WIELER,R. + ETIQUE,PH. + SIGNER,P. + POUPEAU,G. ( 1 9 8 0 )  
RECORD OF THE SOLAR CORPUSCULAR RADIATION I N  MINERALS FROM 

LUNAR SOILS: A COMPARATIVE STUDY I N  NOBLE GASES AND TRACKS 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1369-1 3 9 3  

WIELER,R. + POUPEAU,G. + SIGNER,P. ( 1 9 8 0 )  
SOLAR NOBLE GAS SATURATION I N  LUNAR REGOLITH MINERALS; DOES I T  OCCUR? 
LUNAR AND PLANETARY SCIENCE X I ,  P. 1248-1250 

WIELER,R. + ETlQUE,P.H. + SIGNERpP. + POUPEAU,G. ( 1 9 8 2 )  
DECREASE OF THE SOLAR FLARE/SOLAR WIND FLEX RATIO 1 N THE PAST SEVERAL. AEONS 

DEDUCED FROM SOLAR NEON AND TRACKS I N  LUNAR SOIL PLAGIOCLASES 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N JOURNAL OF GEOPHYS l CAL RESEARCH 
VOL. 8 8  A713-A724 

WRIGLEY,R.C. ( 1 9 7 3 )  
RADIONUCLIDES AT DESCARTES 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 7 9 9  

WRIGLEY,R.C. ( 1 9 7 3 )  
RADIONUCLIDES AT DESCARTES I N  THE CENTRAL HIGHLANDS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2203-2208 
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SOIL: 60500 

LOCATION COWENTS: S ta t i on  10 - ALSEP - Surface ( rake)  sof 1. Approximately 100 m 
southwest o f  LM. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

60501 ( 433.8 gin): < 1 mn 1. Col lec ted mass: 702.46 gm 
60502 ( 17.69 gm): 1-2 mn 2. Color: 
60503 ( 9.94 gm): 2-4 mn 3. Bag no.: Doc. bag 350 
60504 ( 6.63 gm): 4-10 mn 4. Container: Tef lon bag; returned i n  

( gm): > 1 cm sample c o l l e c t i o n  bag 4, i n  
60500 ( 234.4 gm): Reserve a .  Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 80.0, mature 

2. Aggl u t lnates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS : TRACE ELEMENTS : 

(Duncan e t  81.. 1973) (Rose e t  a1 . , 1975) 

Cr203: 

Feo : 5.44 

MnO : 0.70 

MgO.: 5.52 

CaO : 15.44 

ppm 
Sc: 8.8 

V : 14 

Co: 37 

M i :  720 

Ba: 143 

Sr: 121 

Hf: 

Ta : 

ppm 
La: <LO 

Ce : 
Nd: 

Sm : 

Eu : 
Tb: 

DY: 
Ho : 

Na20 : 0.40 fh: Tm: 

K,O : 0.114 U : Yb: 4.4 
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B l B L  l OGRAPHY FOR 6 0 5 0 1  

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. +'WASSON,J.T. ( 1 9 7 2 )  
EXTRALUNAR MATERIALS I N  APOLLO-16 SOILS  AND DECAYRATE OF EXTRALUNAR FLUX 4.0 

GY AGO 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 7  P. 7 9  

BEHRMANN, C. J . + CROZAZ , G -  + DROZDPR. + HOHENBERG, C.M. + RALSTON, C. + WALKER, R. ( 1 9 7 3  
+ YUHAS,D. 

COSMIC-RAY EXPOSURE HISTORY OF NORTH RAY AND SOUTH R.AY MATERIAL 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1957 -1974  

BOGARD,D.D. + NYQUIST,L.E. ( 1 9 7 3 )  
40AR/36AR VARIATIONS I N  APOLLO 1 5  AND 1 6  REGOLITH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1975 -1986  

BOYNTON,W.V. + BAEDECKER,P.A. + CHOU,C.-L. + ROBINSON,K.L. + WASSON,J.T. ( 1 9 7 5 )  
M I X I N G  AND TRANSPORT OF LUNAR SURFACE MATERIALS: EVIDENCE OBTAINED BY THE 

DETERMINATION OF L ITHOPHILE,  SIDEROPHILE, AND VOLATILE ELEMENTS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2241  - 2 2 6 0  

CADOGAN,P.H. + EGLINTON,G. + GOWAR,A.P. + JULL,A.J.T. + MAXWELL,J.R. ( 1 9 7 3 )  
+ PILLINGER,C.T.. 

LOCAT ION OF METHANE AND CARB l DE I N  APOLLO 1 1 AND 1 6  LUNAR F l NES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 4 9 3 - 1 5 0 8  

CHOU,C.-L. + PEARCE,G.W. ( 1 9 7 6 )  
RELATIONSHIP BETWEEN N ICKEL  AND METALLIC IRON CONTENTS OF APOLLO 1 6  AND 1 7  S O I L  
PROCEED l NGS OF THE SEVENTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 1 P. 7 7 9 - 7 8 9  

CLARK,R.S. + KEITH,J.E. ( 1 9 7 3 )  
DETERMINATION OF NATURAL AND COSMIC RAY INDUCED RADIONUCLIDES I N  APOLLO 1 6  

LUNAR SAMPLES 
LUNAR SC l ENCE l VTHE LUNAR SC 1 ENCE 1 NST I TUTE 
P. 1 4 6  

COMPSTON,W. + VERNON,M.J. + CHAPPELL,B.W. + FREEMAN,R. ( 1 9 7 3 )  
RB-SR MODEL AGES AND CHEMICAL COMPOSITION OF N INE  APOLLO 1 6  SOILS  
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 1 5 8  

DELANO, J .W. ( 1 9 7 5 )  
PETROLOGY OF THE APOLLO 1 6  MARE COMPONENT: MARE NECTARIS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 15 -48  

DUNCANPA-R. + ERLANK9A.J. + WILLIS,J .P .  + AHRENS,L.H. ( 1 9 7 3 )  
COMPOSITION AND INTER-RELATIONSHIPS OF SOME APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 0 9 7 - 1 1 1 4  
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FALLICK,A.E. + PILLINGER,C.T. + STEPHENSON,A. ( 1 9 8 0 )  
ON THE BEHAV l OUR OF D l  SSEM l NATED l RON DROPLETS DUR 1 NG REGOL l TH MATURAT l ON 
LUNAR AND PLANETARY SCIENCE X I ,  P. 273-275 

FALLICK,A.E. + PILLINGER,C.T. + STEPHENSON,A. ( 1 9 8 1 )  
VERY F I N E  IRON I N  APOLLO 1 6  SOILS: OBSERVATIONS AND SOME 

THEORETICAL ASPECTS OF MAGNETIC RESPONSE 
LUNAR AND PLANETARY SCIENCE X I I ,  P. 274-276 

FINKELMAN,R.B. ( 1 9 7 6 )  
MINERALOGY AND PETROGRAPHY OF THE SUB-30 UM FRACTION OF THE 

APOLLO 1 6 REGOL l TH 
LUNAR SCIENCE V I I  - L.S.I .  
PART I P. 254 -256  

FINKELMAN,R.B. + BAEDECKER,P.A. + CHRISTIAN,R.P. + BERMAN,S. + SCHNEPFE,M.M. + ( 1 9 7 5 )  
ROSE,H.J., JR. 

TRACE-ELEMENT CHEMISTRY AND REDUCING CAPACITY OF S I Z E  FRACTIONS FROM THE APOLLO 
1 6  REGOL I T H  

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1385-1 3 9 8  

FRUCHTER,J.S. + KR1DELBAUGH;S.J. + ROBYN,M.A. + GOLES,G.G. ( 1 9 7 4 )  
BRECCIA 6 6 0 5 5  AND RELATED CLASTIC MATERIALS FROM THE DESCARTES REGION, APOLLO 1 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1035-1 0 4 6  

GLASS,B.P. ( 1 9 7 6 )  
MAJOR ELEMENT COMPOS l T I ON OF GLASSES FROM APOLLO 1 1 , 1 6  AND 1 7  SO I L SAMPLES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 679 -693  

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 7 ) .  
ELECTRICAL PROPERTIES AT 4 5 0  MHz OF APOLLO 1 5  AND 1 6  DEEP D R I L L  CORE SAMPLES 

AND SURFACE SOIL  SAMPLES AT THE SAME S I T E  
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1271-1275 

GOLD,T. +BILSON,E.  +BARON,R.L. +ALI ,M.Z.  + EHMANN,W.D. ( 1 9 7 7 3  
CHEMICAL AND OPTICAL PROPERTIES AT THE APOLLO 1 5  AND 1 6  SITES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3633 -3643  

HEIKEN,G.H. + MCKAY,D.S. + TAYLOR,R.M. ( 1 9 7 3 )  
APOLLO 1 6 SO I L S  
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 3 4 2  

KOROTEV,R.L. ( 1 9 8 1 )  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2 ,  2287-2298 SOIL 60501  
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MORRISON,G.H. + NADKARNI 9R.A. + JAWORSKI, J. + BOTT0,Re I + ROTH, J.R. ( 1 9 7 3 )  
ELEMENTAL ABUNDANCES OF APOLLO 1 6  SAMPLES 
PROCEED I NGS OF THE FOURTH LUNAR sc I ENCE CONFERENCE 
VOL. 2 P. 1399-1  4 0 6  

MULLER,O. ( 1 9 7 3 )  
CHEMICALLY BOUND N ITROGEN CONTENTS OF APOLLO 1 6  AND APOLLO 1 5  LUNAR F.INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 6 2 5 - 1 6 3 4  

MULLER,O. ( 1 9 7 5 )  
L l T H O P H l L E  TRACE AND MAJOR ELEMENTS I N  APOLLO 1 6  AND 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1303-1 3 1  2 

NUNES,P.D. + TATSUMOT0,M. + KNIGHT,R.J. + UNRUH,D.M. + DOE,B.R. ( 1 9 7 3 )  
U-TH-PB SYSTEMATICS OFSOME APOLLO 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1797-1  8 2 2  

PAPANASTASSIOU,D.A. +WASSERBURG,G.J. ( 1 9 7 2 )  
RE-SR SYSTEMATICS OF LUNA-20 AND APOLLO-16 SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 7  P. 5 2  

PEARCE,G.W. + GOSE,W.A. + STRANGWAY,D.W. ( 1 9 7 3 )  
MAGNET l C  STUD1 ES ON APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 0 4 5 - 3 0 7 6  

RIDLEY,W.I.  + REID,A.M. + WARNER,J.L. + BROWN,R.W. + GOOLEY,R.C. + DONALDSON,C. ( 1 9 7 3 )  
MAJOR ELEMENT COMPOSITION OF GLASSES I N  TWO APOLLO 1 6  SOILS  AND A 

COMPAR l SON W l TH LUNA 2 0  GLASSES 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INST ITUTE  
P. 6 2  5 

RIDLEY,W.I. + REID,A.M. + WARNER,J.L. + BROWN,R.W. + GOOLEY,R.C. + DONALDSON,C. ( 1 9 7 3 )  
GLASS COMPOSITION I N  APOLLO 1 6  SOILS  6 0 5 0 1  AND 6 1 2 2 1  
PROCEEDINGS OF THE FOURTH LUNAR SCIEf lCE CONFERENCE 
VOL. 1 P. 3 0 9 - 3 2 2  

ROSE,H.J*,JR= + BAEDECKER,P.A. + BERMAN,S. + CHRISTIAN,R.P. + DWORNIK,E.J. + ( 1 9 7 5 )  
F I NKELMAN,R.B. + SCHNEPFE,M.M. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS  RETURNED BY THE APOLLO 15,  16, AND 1 7  
M I S S  IONS 

PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1363-1  3 7 4  

ROSE,H.J.,JR. + CHRISTIAN,R.P. + DWORNIK,E.J. + SCHNEPFE,M.M. ( 1 9 7 5 )  
MAJOR ELEMENTAL ANALYSIS OF SOME APOLLO 15, 1 6  AND 1 7  SAMPLES 
LUNAR SCIENCE V I  - L.S. I .  
P .  6 8 6 - 6 8 8  

RUSS,G.P.,II I ( 1 9 7 3 )  
APOLLO 1 6 NEUTRON STRAT 1 GRAPHY 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 9  P. 2 7 5 - 2 8 9  
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SALISBURY,J.W. + HUNT,G.R. + LOGAN,LeM. , ( I 9 7 3 1  
INFRARED SPECTRA OF APOLLO 1 6  F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3191 -3196  

SHIRLEY,N. + WASSON,J.T. ( 1 9 8 1  1 
MECHAN I SM FOR THE EXTRUSION OF KREEP 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 965-978 

SILVER,L.T. ( 1 9 7 3 )  
URANIUM-THORIUM-LEAD ISOTOPIC CHARACTERISTICS I N  SOME REGOLlTHlC 

MATERIALS FROM THE DESCARTES REGION 
LUNAR SC l ENCE l VTHE LUNAR SC l ENCE l NST l TUTE 
P. 6 7 2  

TERA,F. + WASSERBURG,G.J. ( 1 9 7 2 )  
U-TH-PB SYSTEMATICS INLUNAR HIGHLAND SAMPLES FROM LUNA-20 AND APOLLO-16 

MISS IONS 
EARTH AND PLANETARY SCIENCE.LETTERS 
VOL. 1 7  P. 3 6  

WALT0NpJ.R. + LAKATOS,S. +:MEYMANN,D. ( 1 9 7 3 )  
DISTRIBUTION OF INERT GASES. IN F INES FROM THE CAYLEY-DESCARTES REGION 
PROCEEDINGS OF THE FOURTH.LUNAR SCIENCE CONFERENCE 
VOL. 2 P i  2079-2096 . . 

WANKE,H. + PALME,H. +KRUSE,H. + BADDENHAUSEN,H. + CENDALES,M. + DREIBUS,G. + ( 1 9 7 6 )  
HOFMEISTER,H. + JAGOUTZ,E. + PALME,C. + SPETTEL,B. + THACKER,R. 

CHEMISTRY OF LUNAR HIGHLAND.ROCKS: A REFINED EVALUATION OF THE COMPOSITION OF 
THE PRIMARY MATTER 

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3479 -3499  

WEIBLEN,P.W. + POWELL,B.N. + AITKEN,F.K. ( 1 9 7 4 )  
SPINEL-BEARING FELDSPATHIC-LITHIC FRAGMENTS I N  APOLLO 1 6  AND 1 7  S O l L  SAMPLES: 

CLUES TO PROCESSES OF EARLY'LUNAR CRUSTAL EVOLUTION 
PROCEEDINGS OF THE F I F T H  LUNAR,SCIENCE CONFERENCE 
VOL. 1 P. 749-768 

WOODCOCK,M.R. + PILLINGER,C.T. ( 1 9 7 8 )  
MAJOR ELEMENT CHEMISTRY OF AGGLUTINATE S I Z E  
FRACT 1 ONS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2195-2214 

YOKOYAMA, Y. + REYSS, J .L. + GU I CHARD, F. ( 1 9 7 5  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 
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SOIL: 60600 

LOCATION COF1MENTS: S ta t i on  10 - ALSEP. Surface rake s o i l  about 65 m southwest o f  LM. 
Lead surface. 

GENERIC SUBSPMPLES: MISCELLANEOUS: 

1. 60601 ( 330.2 gm): < 1 mn 1. Col lec ted mass: 540.24 gm 
2. 60602 ( 14.93 gm): 1-2 mn 2. Color: N4 (med. dark gray 
3. 60603 ( 8.57 gm): 2-4 mn 3. Bag no.: Doc. bag 348 
4. 60604 ( 3.94 gm): 4-10 mn 4. Container: Tef lon bag; returned i n  
5. ( gm): > 1 cm sample c o l l e c t i o n  bag 4, i n  
6. 60600 ( 182.6 gm): Reserve a l r .  Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: PETROGRAPHY: ( 1 -2 IIBII) 
(Taylor e t  a1 . , 1973 1 

1. IS/FeO: 85.0, mature 

2. Agglutinates: Components % - 
3. Agglut inates 12.2 

4. 
Anorthosi t e  13.3 
Breccia 23.5 

GRAIN SIZE PARAMETERS: 
Fel  dspathic Basa l t  5.1 
Glass 12.2 

1. Mz: L i g h t  Colored Breccia 1.0 
Poi ko l  i ti c Rock 22.4 

2. M,,: Troc. Spinel 10.2 

3. 

MAJOR ELEMENTS: TRACE ELEMENTS : 
(Apollo16P.E.T.) ( H a s k i n s e t a l . , 1 9 7 3 )  . 

SiO2 : 

Ti02 : 

A1 203 : 

Cr203 : 

FeO : 
BnO : 
MgO : 

CaO : 

Na20 : 

K20 : 

P2°5 : 
s : 

ppn 
Sc: 9.22 La: 

V : Ce: 

Co: 31.4 Nd: 

N i  : - Sm: 

Ba : Eu : 
Sr: Tb: 

Hf: 4.6 Dy: 

Ta : Ho : 
Th: Tm: 

U : Yb: 

Lu : 
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B I B L  IOGRAPHY FOR 60601  

ADAMS,J.B. + MCCORD,T.B. ( 1 9 7 3 )  
V I T R I F I C A T I O N  DARKENING I N  THE LUNAR HIGHLANDS AND IDENTIFICATION OF DESCARTES 

MATER l AL AT THE APOLLO 16' S I T E  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  163-1 7 8  

APOLLO 1 6  PET ( 1  9 7 2 )  
THE APOLLO 1 6  LUNAR SAMPLES - PETROGRAPHIC AND 'CHEMICAL DESCRIPTION 
SC I ENCE 

CHARETTE,M.P. +ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR SOIL  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281 -2290 

CLARK,R.S. + KEITH,J.E. ( 1 9 7 3 )  
DETERMINATION OF NATURAL AND COSMIC RAY INDUCED RADIONUCLIDES I N  APOLLO 1 6  LUNA 

SAMPLES . . 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2105-2114 

DREIBUSPG. + KRUSE,H.+ SPETTEL,B. + WANKE,H. ( 1 9 7 7 )  
THE BULK COMPOSITION OF THE MOON AND THE EUCRITE PARENT BODY 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  21 1-227 

DREIBUS,G. +PALME,H.+RAMMENSEE,W. +SPETTEL,B. +WANKE,H. ( 1 9 8 1 )  
ON THE MOBILIZATION AND REDISTRIBUTION OF AU AND OTHER 

SlDEROPHlLES I N  LUNAR HIGHLAND MATERIALS 
LUNAR AND PLANETARY SCIENCE X l l ,  P. 240-242 

DUNCAN,A.R. + ERLANK,A.J. + WILLIS,J.P. + AHRENS,L.H. ( 1 9 7 3 )  
COMPOS l T l ON AND I NTER-RELAT I ONSH IPS OF SOME APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1097-1114 

EVENSEN,N.M. +MURTHY,V.R. +COSCIO,M.R.,JR. ( 1 9 7 3 )  
RB-SR AGES OF SOME MARE BASALTS AND THE ISOTOPIC AND TRACE ELEMENT SYSTEMATICS 

I N  LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1707-1 7 2 4  

GOLDSTEIN,J.I. + AXON,H.J. ( 1 9 7 3 )  
COMPOSITION, STRUCTURE, AND THERMAL HISTORY OF METALLIC PARTICLES FROM 3 APOLLO 

1 6  SO I LS, 65701 , 68501  , AND 63501  
PROCEED l NGS OF THE FOURTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P. 751 -776  

HASKIN,L.A. + HELMKE,P.A. + BLANCHARD,D.P. + JACOBS,J.W. + TELANDER,K.M. ( 1 9 7 3 )  
MAJOR AND TRACE ELEMENT ABUNDANCES I N  SAMPLES FROM THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1275-1 2 9 6  
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HEYMANN,D. + JORDAN,J.L. + WALKER,A. ( 1 9 7 8 )  
DZICZKANIEC,M. + RAY,J. + PALMA,R. 

INERT GAS MEASUREMENTSIN THE APOLLO-16 D R I L L  . 
CORE AND AN EVALUATIONOF THE STRATIGRAPHY AND 
DEPOSITIONAL HISTORY OF THIS  CORE 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1885 -1912  

HINTENBERGER,H. + WEBER,H.W. ( 1 9 7 3 )  
TRAPPED RARE GASES I N  LUNAR F INES AND BRECCIAS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2003 -2020  

JANGHORBANI ,M. + MILLER,M.D. + MA,M.-S. + CHYI ,L.L. + EHMANN,W.D. ( 1 9 7 3 )  
OXYGEN AND OTHER ELEMENTAL ABUNDANCE DATA FOR APOLLO 14, 15, 16, AND 1 7  SAMPLES 
PROCEED I NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1115-1126 

KEIHM,S.J. + LANGSETH,M.G. ( 1 9 7 3 )  
SURFACE BRIGHTNESS TEMPERATURES AT THE APOLLO 1 7  HEAT FLOW S I T E  - THERMAL 

CONDUCT1 V l T Y  OF THEUPPER 1 5  CM OF THE REGOLITH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2503-2514 

KOROTEV,R.L. ( 1 9 8 1 )  
COMPOS IT IONAL TRENDS I N  APOLLO 16 SOILS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 

LAUL,J.C. + SCHMITT,R.A. ( 1 9 7 3 )  
CHEMICAL COMPOSITION OF APOLLO 15, 16, AND 1 7  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1349-1 3 6 8  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  31  5-335 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

IN  THE LUNAR REGOLITH 
I N PROCEED l NGS OF THE 1 1 TH LUNAR AND PLANETARY SC l ENCE CONFERENCE 
VOL. 2, 1697-1 71 2 

NUNES,P.D. ( 1  9 7 5 )  
PB LOSS FROM APOLLO 17GLASSY SAMPLES AND APOLLO 1 6  REVIS ITED 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1491-1500 

NUNES,P.D. + TATSUMOT0,M. + KNIGHT,R.J. + UNRUH,D.M. + DOE,B.R. ( 1 9 7 3 )  
U-TH-PB SYSTEMATICS OFSOME APOLLO 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1797-1 8 2 2  
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PALME,H. + WANKE,H. ( 1 9 7 5 )  
A U N I F I E D  TRACE-ELEMENT MODEL FOR THE EVOLUTION OF THE LUNAR CRUST AND MANTLE 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1179 -1202  

RAMMENSEE,W. + WANKE,H. ( 1 9 7 7 )  
ON THE PARTITION COEFFICIENT OF TUNGSTEN BETWEEN METAL AND SIL ICATE.AND I T S  

BEARING ON THE ORIGIN  OF THE MOON 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  399 -409  

REES,C.E. + THODE,H.G. ( 1 9 7 4 )  
SULFUR CONCENTRATIONS AND ISOTOPE RATIOS I N  APOLLO 1 6  AND 1 7  SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1963-1 9 7 4  

SCHONFELD, E. ( 1 9 7 4  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY M I X I N G  

MODELS 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1269-1 2 8 6  

SHIRLEY,N. + WASSON,J.T. ( 1 9 8 1 )  
MECHANISM FOR THE EXTRUSION OF KREEP 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 965-978 

TAYLOR,H.P.,JR. + EPSTEIN,S. ( 1 9 7 3 )  
0 1 8 / 0 1 6  AND S130/S128 STUDIES OF SOME APOLLO 15, 16, AND 1 7  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1657-1680 

TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSKI,R. + WARE,N.G. ( 1 9 7 3 )  
COMPOSITION OF THE LUNAR HIGHLANDS I l l  DESCARTES REGION 
LUNAR SC l ENCE l VTHE LUNAR SC l ENCE l NST l TUTE 
P. 7 2 0  

TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSKI,R. + WARE,N.G. ( 1 9 7 3 )  
COMPOS l T l ON OF DESCARTES REG1 ON, LUNAR H l GHLANDS 
GEOCHlMlCA ET COSMOCHIMICA ACTA 
VOL. 3 7  ( 1  2 )  P .  2665-2683 

THODE,H.G. + REES,C.E. ( 1 9 7 6 )  
SULPHUR l SOTOPES I N  GRA l N S l ZE FRACTIONS OF LUNAR SO l LS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 459-468 

TRIVED1,B.M.P. + GOEL,P.S. ( 1 9 7 3 )  
NUCLIDE PRODUCTION RATES I N  STONE METEORITES AND LUNAR SAMPLES BY GALATIC COSMIC 

RAD l AT l ON 
JOURNAL OF GEOPHYS ICALRESEARCH 
VOL. 7 8  P. 4 8 8 5  - 4 5 0 0  

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
DISTRIBUTION OF INERT GASES I N  F INES FROM THE CAYLEY-DESCARTES REGION 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 2079 -2096  
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WANKE,H. + BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + PALME,H. ( 1 9 7 3 )  
+ SPETTEL,B. + TESCHKE,F. 

MULTIELEMENT ANALYSES OF APOLLO 15, 16, AND 1 7  SAMPLES AND THE BULK COMPOSITION 
OF THE MOON 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1461 -1482 

WANKE,H. + DREIBUS,G.+ PALME,H. ( 1 9 7 8 )  
PRIMARY MATTER I N  THE LUNAR HIGHLANDS: THE 
CASE OF THE S IDEROPH ILE  ELEMENTS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 83-1 1 0  

WANKE,H. + PALME,H. +BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + ( 1 9 7 5 )  
PALME,C. + SPETTEL,B. + TESCHKE,F. + THACKER,R. 

NEW DATA ON THE CHEMISTRY OF LUNAR SAMPLES: PRIMARY MATTER I N  THE LUNAR 
HIGHLANDS AND THE BULK COMPOSITION OF THE MOON 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1313-1340 

WLOTZKA,F. + SPETTEL,B. + WANKE,H. ( 1 9 7 3 )  
ON THE TRACE ELEMENT CONTENT OF METAL PARTICLES FROM FINES 60601 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 7 8 7  

WLOTZKA,F. + SPETTEL,B. + WANKE,H. ( 1 9 7 3 )  
ON THE COMPOSITION OF METAL FROM APOLLO 1 6  FINES AND THE METEORITIC COMPONENT 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1483-1 4 9 2  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 844  
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SOIL: 61140 

LOCATION COMMENTS: S ta t i on  1, Plum Crater.  Located 35 m nor theast  o f  Plum Crater  (314. 
c r a t e r  diameter) . P a r t  of r a d i a l  sample. Surface sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 61141 ( 134.7 gm): < 1 nm 1. Col lec ted mass:. 229.3 gm 
2. 61142 ( 9.43 gm): 1-2 mn 2. Color: 5YR 5/1 (Med. brownish gray) 
3. 61143 ( 5.38 gm): 2-4 mn 3. Bag no.: Doc. bag 363 
4. 61144 ( 5.71 gm): 4-10 n 4. Container: Tef lon  bag; re turned i n  
5. ( gm): > 1 cm unsealed vacuum conta iner  
6. 61140 ( 74.13 gm): Reserve (ALSRC # l ) ,  i n  a i r .  

Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1 Is/FeO: 56.0, submature 

2. Agglutinates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M,: 78 um ( <  1 mn) 

2. Md: 

MAJOR ELEMENTS : 

(Rose e t  a1 . , 1973) 

5; - 
Si02 : 45.20 

Ti02 : 0.58 

A1203: 26.40 

MnO : 0.70 

HgO : 6.10 

Cab : 15.32 

NaqO : 0.52 

K20 : 0.14 

TRACE ELEMENTS : 

(Rose e t  a1 . , 1973 

ppm ppln 
Sc: 9.5 La: - 
V : 20 Ce : 

Co : Nd: 

Ni: 310 Sm: 

Ba: 120 Eu : 
Sr: 165 Tb : 

Hf: w : 
Ta : Ho : 

Th : Tm: 

U : Yb: 2.6 

Lu : 
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B I B L  IOGRAPHY FOR 61  141 

ADAMS,J.B. + MCCORD,T.B. ( 1 9 7 3 )  
V ITRIF ICATION DARKENING IN.THE LUNAR HIGHLANDS AND IDENTIFICATION OF DESCARTES 

MATERIAL AT THE APOLLO 1 6  S I T E  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 163-178 

BUTLER,J.C. + GREENE,G.M. + KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 267-278 

CHARETTE,M.P. + SODERBL0MpL.A. + ADAMS,J.B. + GAFFEY,M.J. + MCCORD,T.B. ( 1 9 7 6 )  
AGE-COLOR RELATIONSHIPS I N  THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2579-2592 

CHARETTE,M.P. + TAYLOR,S.R. + ADAMS,J.B. + MCCORD,T.B. ( 1 9 7 7 )  
THE DETECTION OF SOILSOF FRA MAURO BASALT AND ANORTHOS-ITIC GABBRO COMPOSITION 

I N  THE LUNAR HIGHLANDS BY REMOTE SPECTRAL REFLECTANCE TECHNIQUES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1049-1 061 

EVENSEN,N.M. + MURTHY,V.R. + COSCIO,M.R.,JR. ( 1 9 7 3 )  
RB-SR AGES OF SOME MARE BASALTS AND THE ISOTOPIC AND TRACE ELEMENT.SYSTEMATICS 

I N  LUNAR FINES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1707-1 724  

FALLICK,A.E. + PILLINGER,C.T. + STEPHENSON,A. ( 1 9 8 1 )  
VERY F INE IRON I N  APOLLO 1 6  SOILS: OBSERVATIONS AND SOME 

THEORETICAL ASPECTS OF MAGNETIC RESPONSE 
LUNAR AND PLANETARY SCIENCE X l l ,  P. 274-276 

KERRIDGE,J.F. + KAPLAN,I.R. + PETROWSKI,C. ( 1 9 7 5 )  

l'. EVl  DENCE FOR METEOR I T  l C  SULFUR I N  THE LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2151-2162 

KIRSTEN,T. + HORN,P. + KIKO, J.  ( 1 9 7 3 )  
39AR-40AR DATING AND RARE GAS ANALYSIS OF APOLLO 1 6  ROCKS AND SOILS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1757-1 784 

KOROTEV,R.L. ( 1 9 8 1 )  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 
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MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
1 N PROCEED l NGS OF THE 9TH LUNAR AND PLANETARY SC 1 ENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF T H E l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 71 2 

ROSE, H. J., JR . + BAEDECKER, P.A. + BERMAN, S. + CHR I ST I AN, R.P. + DWORN I K, E. J . + ( 1  9 7 5  1 
FINKELMAN,R.B. + SCHNEPFE,M.M. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS RETURNED BY THE APOLLO 15, 16, AND 17 
MISSIONS 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1363-1374 

ROSE,H.J.,JR. + CARRON,M.K. + CHRISTIAN,R.P. + CUTTITTA,F. + DWORNIK,E.J. + ( 1 9 7 3 )  
L IGON,D.T., JR. 

ELEMENTAL ANALYSIS OF SOME APOLLO 1 6  SAMPLES 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 6 3  1 

ROSE,H.J.,JR. + CUTTITTAjF.  + BERMAN,S. + CARRON,M.K. + CHRISTIAN,R.P. ( 1 9 7 3 )  
+ DWORNIK,E.J. + GREENLAND,L.P. + LIGON,D.T.,JR. 

COMPOSITIONAL DATA FORTWENTY-TWO APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1149-1158 

TRIVED1,B.M.P. + GOEL,P.S. ( 1 9 7 3 )  
NUCLIDE PRODUCTION RATES I N  STONE METEORITES AND LUNAR SAMPLES BY GALATIC COSM l C  

RAD l AT l ON 
JOURNAL OF GEOPHYS ICALRESEARCH 
VOL. 78 P. 4885  - 4 5 0 0  

TSAY9F.D. +MANATT,S.L. +LIVE,D.H. +CHAN,S.I. ( 1 9 7 3 )  
METALLIC FE PHASES I N  APOLLO 1 6  F INES - THEIR ORIGIN AND CHARACTERISTICS AS 

REVEALED BY ELECTRON SPIN RESONANCE STUDIES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2751-2762 

1 

WANKE,H. + BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + PALME,H. ( 1 9 7 3 )  
+ SPETTEL,B. + TESCHKE,F. 

MULT l ELEMENT ANALYSES OF APOLLO 1 5, 16, AND 1 7  SAMPLES AND THE BULK COMPOS l T l ON 
OF THE MOON 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1461-1482 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 8 4 4  
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SOIL: 61160 

LOCATION COWENTS: Surface sample, c o l l e c t e d  20 m northeast of the r i m  o f  Plum c ra te r .  
Loosely compated, gray s o i l .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 61161 ( 90.0 gm): < 1 n 1. Col lec ted mass:. 153.67 
2. 61162 ( 5.12 gm): 1-2 mn 2. Color: N7 t o  5YR 7/1 ( l i g h t  gray t o  
3. 61163 ( 3.6 gm): 2-4mn p ink i sh  gray) 
4. 61164 ( 2.16 gm): 4-10 3. Bag no.: Doc. bag 356 
5. ( gm): > 1 cm 4. Container: Tef lon bag; returned i n  
6. 61160 ( 52.79 gm): Reserve unsealed vacuum container 

(ALSRC Ill, i n  a i r .  
Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 82.0, mature 

2. Agglutinates: 36 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Wanke e t  a1 . , 1973) (Korotev, 1981 ) 

SiO2 : 

Ti02 : 

A1 203 : 

Cr203: 

Feo : 

MnO : 

CaO : 

Na20 : 

K20 : 

P2°5 : 
S : 

Sc : 

v : 
Co : 

NI : 
Ba : 

Sr : 

Hf: 

Ta : 

Th : 

U : 

pprn ppn 
9.4 La: 11.9 

Ce: 32 

22.2 Nd: 

305 Sm: 5.6 

Eu: 1.20 

Tb: 1.27 

4.2 Dy: 

0.6 Ho: 

1.8 Tm: 

Yb: 3.9 

Lu: 0.56 

PETROGRAPHY: (90-150 um) 
(Heiken e t  al., 1973) 

Components % - 
Brecclas 

Low-Grade Brown , 4.7 
Low-Grade 

Color less 13.6 
Med-Grade 15.0 
Hi  gh-Grade - 

Anorthosi t e  2 
Catacl a s t i c  

Anorthosf t e  2.7 
Agqlut lnates 37.0 
~ G i d s ~ a r  14.7 
Orthopyroxene 1.3 
Cl inopyroxene 1.3 
Glass:. 

Co lor less  - 
Brawn 3.1 
Maskel y n l t e  0.7 
Gray 
Schl I eren 0.3 
Green Tr. 

01 i v i n e  - 
Basal t  0.3 
Nor i  t e  Tr. 
Anorth. Gabbro 0.7 
Spinel - 

Total  Number 
Grains 300 
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B l B L  IOGRAPHY FOR 6 1  161 

ADAMS,J.B. + MCCORD,T.B. ( 1 9 7 3 )  
V ITRIF ICATION DARKENING I N  THE LUNAR HIGHLANDS AND IDENTIFICATION OF DESCARTES 

MATERIAL AT THE APOLLO 1 6 ' S I T E  
PROCEED1 NGS OF THE FOURTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P .  163-178 

BECKER,R.H. ( 1 9 8 0 )  
LIGHT ELEMENTS I N  LUNAR SOILS REVISITED: CARBON, NITROGEN, HYDROGEN AND HELIUM 
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' SOIL: 61180 

LOCATION COWENTS: Surface sample, c o l l e c t e d  on the nor theast  r l m  o f  Pl  um Crater  from 
the  r i m  of a 10 cm diameter c ra te r .  P a r t  of a r a d i a l  sample [second 
o u t  o f  t h e  c r a t e r  r lm) .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 61181 ( 156.2 gm): < 1 mn 1. Co l l ec ted  mass: 271.35 gm 
2. 61182 ( 9.43 gm): 1-2 IIIII 2. Color: 5Y 5/1 (med. o l i v e  gray) 
3. 61183 ( 6.23gm): 2 - 4 m  3. Bag no.: Doc. bag 369 
4. 61184 ( 6.09 gm): 4-10 mn 4. Contalner: Tef lon  bag; re turned I n  
5. ( gm): > 1 cm unsealed vacuum conta l  ner 
6. 61180 ( 93.4 gm): Reserve (ALSRC t l ) ,  i n  a i r .  

Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. I,/FeO: 82.0, mature 

2. Agglut inates:  38 

3. 

4. 

GRAIN SIZE PARAMETERS: 

5 .  

MAJOR ELEMENTS: 
(Tay lor  e t  al., 1973) 

% - 
Si02 : 44.60 Sc : 

Ti02 : 0.66 V : 

A1203: 27.10 Co : 

Cr203: 0.12 N i  : 
FeO : 5.47 Ba : 

MnO : Sr : 

MgO : 5.78 Hf: 

CaO : 15.56 Ta : 

TRACE ELEMENTS: 
(Korotev, 1982) 

ppn ppm 
9.26 La: 12.43 

21 Ce: 33.9 

31.5 Nd: 

43 5 Sm: 5.92 

139 Eu: 1.185 

180 Tb: 1.28 

4.69 Dy: 
0.654 Ho: 

PETROGRAPHY: (90-150 WII) 
(Heiken e t  a1 . , 1973) 

Components % - 
Breccl  as 

Low-Grade Brown 6.3 
Low-Grade 

Col or1  ess 7.3 
Med-Grade 12.0 
H i  gh-Grade 

Anorthosl t e  
Ca tac las t i c  

Anorthosi t e  
Agglut inates 
Fel dspar 
Orthopy roxene 
C1 i nopyroxene 
Glass: 

Co lor less  
Brown 
Maskel y n i  t e  
Gray 
Schl i e ren  
Green 

01 i v ine  
Basal t 
Nor i  t e  
Anorth. Gabbro 
Spinel 

Na20 : 0.51 Th: 2.09 Tm: Tota l  Number 

U : 0.54 Yb: 4.17 
Grains 300 

K20 : 0.25 

p;05 : 0.18 Lu: 0.593 

Handbook of Lunar Soils



BIBLIOGRAPHY FOR 61181  

BEHRMANN, C. J. + CROZAZ, G*  + DROZDPR. + HOHENBERG, C .M. + RALSTON, C. + WALKER, R. ( 1 9 7 3 )  
+ YUHAS,D. 

COSMIC-RAY EXPOSURE HISTORY'OF NORTH RAY AND SOUTH RAY MATERIAL 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1957-1 974 

DUNCAN,A.R. + ERLANK9A.J. +WILL IS ,J .P .  +AHRENS,L.H. ( 1 9 7 3 )  
COMPOSITION AND INTER-RELATIONSHIPS OF SOME APOLL0.16 SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1097-1114 

ELDRIDGE, J.S. + OtKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 3 )  
RADIONUCLIDE CONCENTRATIONS I N  APOLLO 1 6  LUNAR SAMPLES DETERMINED BY 

NONDESTRUCTIVE GAMMA-RAY SPECTROMETRY 
PROCEED I NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P .  2115-2122 

GRISCOM,D.L. + FRIEBELE,E.J. + MARQUARDT,C.L. ( 1 9 7 3 )  
EVIDENCE FOR A UBIQUITOUS, SUB-MICROSCOPIC (MAGNETITE-LIKE) CONSTITUENT I N  THE 

LUNAR SOlLS 
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SOIL: 61220 

LOCATION COMMENTS: S ta t i on  1, trench on r i m  o f  Plum Crater. S o i l  from bottom, probably 
l e s s  than 30 cm deep. (The t o t a l  depth i s  no t  ce r ta in .  I s  1 i g h t e r  
f n  c o l o r  than surface. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 61221 ( 61.0 gm): < 1 mn 1. Col lec ted mass: 279.15 gm 
2. 61222 ( 6.36 gm): 1-2 n 2. Color: 5Y 6/1 ( l i g h t  o l i v e  gray) 
3. 61223 ( 9.61 gm): 2-4 mn 3. Bag no.: Doc. bag 357 
4. 61224 ( 10.58 gm): 4-10 4. Container: Tef lon  bag; re turned i n  
5.* 61225 ( 5.05 gm): > 1 cm unsealed vacuum container 

t o  61226 (ALSRC # I ) ,  i n  a i r .  
6. 61220 ( 191.6 gml: Reserve Processed i n  N2. 

* Not inc luded i n  t o t a l  mass o f  sof 1. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1: Is/FeO: 9.2, immature 

2. Agglut inates:  6 

GRAIN SIZE PARAMETERS: 

1.. M ~ :  216 urn ( <  1 cm); 68 urn ( <  1 mn) 

2. Md: 234 urn 

3. 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Apo l l o  16 P.E.T., 1973) (Haskin e t  al., 1973) 

% - 
sio2 : 45.35 

Ti02 : 0.49 

A1203: 28.25 

Cr203: 

Feo : 4.55 

MnO : 0.06 

MgO : 5.02 

ppm 
Sc: 7.0 La: 

V : Ce : 
Co: 17.0 Nd: 

Nf: - SRI : 

Ba : Eu : 

Sr : Tb : 

Hf: 3.0 Dy: 

PETROGRAPHY: (90-150 um) 
(Hei ken e t  a1 . . 1973 

Components 

Breccf as 
Law-Grade Brown 
Low-Grade 

Col or1 ess 
Med-Grade 
H i  gh-Grade 

Anorthosi t e  
Catacl a s t i c  

Anorthosi t e  
Agglut inates 
Fel  dspar 
Orthopyroxene 
Clinopyroxene 
Glass : 

Color less  
Brown 
Maskelynf t e  
Gray 
Schl i e r e n  
Green 

O l i v i n e  
Basa l t  
Nor i  t e  
Anorth. Gabbro 
Spi ne l  

CaO : 16.21 Ta : Ho: 1.1 

Na20 : 0.42 Th : Tm : Tota l  Number 

K20 : 0.09 U : Yb: 3.01 Grains 300 

P205 : 0.10 Lu: 0.44 

S : 0.06 
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TRACE-ELEMENT CHEMISTRY AND REDUCING CAPACITY OF S I Z E  FRACTIONS FROM THE ApOLLO 
1 6 REGOL l TH 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1385-1 3 9 8  

FIREMAN,E.L. + DtAMICO,J. + DEFELICE,J. ( 1 9 7 3 )  
RADIOACTIVITIES VS. DEPTH I N  APOLLO 1 6  AND 1 7  S O l L  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2131-2144 

GANAPATHY,R. + MORGAN,J.W. + HIGUCHI,H. + ANDERS,E. + ANDERSON,A.T.,JR. ( 1 9 7 4 )  
METEORITIC AND VOLATILE ELEMENTS I N  APOLLO 1 6  ROCKS AND I N  SEPARATED PHASES FRO 

1 4 3 0 6  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1659-1 6 8 4  

GIBSON,E.K.,JR. + ANDRAWES,F.F. ( 1 9 7 8 )  
NATURE OF THE GASES RELEASED FROM LUNAR ROCKS 
AND SOILS UPON CRUSHING 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2433-2450 

GIBSON,E*K*, JR. + HUBBARD,N.J. + WIESMANN,H. .+ BANSAL,B.M. + MOORE,G.W. ( 1 9 7 3 )  
HOW TO LOSE RB, K, ANDCHANGE THE K/RB RATIO - AN EXPERIMENTAL STUDY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1263-1274 

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 3 )  
CARBON AND SULPHUR DISTRIBUTIONS AND ABUNDANCES I N  LUNAR FINES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1577-1 5 8 6  

GLASS,B.P. ( ' 1  9 7 6 )  
MAJOR ELEMENT COMPOSITION OF GLASSES FROM APOLLO 1 1 ,  1 6  AND 1 7  S O l L  SAMPLES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. i P. 679-693 

HASKIN,L.A. + HELMKE,P.A. + BLANCHARD,D.P. + JACOBS,J.W. + TELANDER,K.M. ( 1 9 7 3 )  
MAJOR AND TRACE ELEMENT ABUNDANCES I N  SAMPLES FROM THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1275-1296 463 SOIL 61221  
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HEIKEN,G.H. + MCKAY,D.S. + FRULAND,R.M. ( 1 9 7 3 )  
APOLLO 1 6  SOILS - GRAIN S I Z E  ANALYSIS AND PETROGRAPHY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 251 -266  

HEIKEN,G.H. + MCKAY,D.S. + TAYLOR,R.M. ( 1 9 7 3 )  
APOLLO 1 6  SO I L S  
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 3 4 2  

HELMKE,P.A. + BLANCHARD,D.P. + JACOBS,J.W. + HASKIN,L.A. ( 1 9 7 3 )  
RARE-EARTHS, OTHER TRACE-ELEMENTS AND I RON I N  LUNA-20 SAMPLES 
GEOCHlMlCA ET COSMOCHIMICA ACTA 
VOL. 3 7  P. 8 6 9  

HERTOGEN,J. + JANSSENS,M.J. + TAKAHASH1,H. + PALME,H. + ANDERS,E. ( 1 9 7 7 )  
LUNAR BASINS AND CRATERS: EVIDENCE FOR SYSTEMATIC COMPOSITIONAL CHANGE OF 

BOMBARD I NG POPULAT l ON 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 17-45 

HEYMANN,D. + JORDAN,J.L. + WALKER,A. ( 1 9 7 8 )  
DZICZKANIEC,M. + RAY,J. + PALMA,R. 

INERT GAS MEASUREMENTSIN THE APOLLO-16 D R I L L  
CORE AND AN EVALUATIONOF THE STRATIGRAPHY AND 
DEPOSITIONAL HISTORY OF THIS  CORE 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1885-191 2 

HODGES,F.N. + KUSHIR0,I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1033-1048 

HOUCK,K. J. ( 1  9 8 2 )  
PETROLOGIC VARIATIONS I N  APOLLO 1 6  SURFACE SOILS 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A197-A209 

IMAMURA,M. + N I S H I  IZUMI ,K. + HONDA,M. + FI.NKEL,R.C. + ARNOLD, J.R. + KOHL,C.P. ( 1 9 7 4 )  
DEPTH PROFILES OF MN531N LUNAR ROCKS AND SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL . 2 P.  2093-21 04 

JOVANOV I C, S. + REED,.G.W., JR. ( 1 9 7 3  
VOLATILE TRACE ELEMENTS AND THE CHARACTERIZATION OF THE CAYLEY FORMATION AND THE 

P R I M I T I V E  LUNAR CRUST 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1313-1324 

JOVANOV'I C, S. + REED,G.W., JR . ( 1 9 7 5  
C I  AND P 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1737-1 7 5 2  

KERRIDGE, J.F. + KAPLAN, I .R. + LESLEY,F.D. ( 1 9 7 4 )  
ACCUMULATION AND ISOTOPIC EVOLUTION OF CARBON ON THE LUNAR SURFACE 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1855-1 8 6 8  464 
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KERRIDGE,J.F. +KAPLAN, I .R .  +LINGENFELTER,R.E. +BOYNTON,w.V. ( 1 9 7 7 )  
SOLAR WIND NITROGEN: MECHANISMS FOR ISOTOPIC EVOLUTION 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 7 7 3 - 3 7 8 9  

KOROTEV,R.L. ( 1 9 8 1  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  S O l L S  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 5 7 7 - 6 0 5  

KRAHENBUHL,U. + GANAPATHY,R. + MORGAN,J.W. + ANDER$,E. ( 1 9 7 3 )  
VOLATILE ELEMENTS I N  APOLLO 1 6  SAMPLES - POSSIBLE EVIDENCE FOR OUTGASSING 

OF MOON 
SC l ENCE 
VOL. 1 8 0  P .  8 5 8  

KRAHENBUHL,U. + GANAPATHY,R. + MORGAN,J.W. + ANDERS,E. ( 1 9 7 3 )  
VOLATILE ELEMENTS I N  APOLLO 1 6  SAMPLES - IMPLICATIONS FOR HIGHLAND VOLCANISM AND 

ACCRETION HISTORY OF THE MOON 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1325-1  3 4 8  

MARK,R.C. + CLIFF,R.A. + LEE-HU,C. + WETHERILL,G.W. ( 1 9 7 3 )  
RB-SR STUDIES OF LUNARBRECCIAS AND S O I L S  
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 499 

MARK,R.K. + CLIFF,R.A. + LEE-HU,C. + WEATHERILL,G.W. ( 1 9 7 3 )  
RE-SR STUDIES OF LUNARBRECCIAS AND S O l L S  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 7 8 5 - 1 7 9 6  

MEYER,C.,JR. ( 1 9 7 8 )  
ION MICROPROBE ANALYSES OF ALUMINOUS LUNAR 
GLASSES: A TEST OF THE I'ROCK TYPE" HYPOTHESIS 
I N  PROCEEDINGS OF THE 9TH  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1 5 5 1 - 1 5 7 0  

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 6 1 3 - 1 6 2 4  

MORGAN,J.W. ( 1 9 7 8 )  
LONAR CRATER GLASSES AND HIGH-MAGNESIUM 
AUSTRALITES: TRACE ELEMENT VOLAT IL IZAT ION AND 
METEORITIC CONTAMINATION 
I N  PROCEEDINGS OF THE 9TH  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 271  3 - 2 7 3 0  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATI VE FMR STUDY 

. . 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL .  1 P. 315 -335  

MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL :  THE MATURATION OF LUNAR SOILS  TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 7 1 9 - 3 7 4 7  S O I L  6 1 2 2 1  46 5 
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MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

NAUTIYAL,C.M. + PADIA,J.T. + RA0,M.N. + VENKATESAN,T.R. ( 1 9 8 1 )  
SOLAR FLARE NEON: CLUES FROM IMPLANTED NOBLE GASES I N  LUNAR SOILS  AND ROCKS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 627 -637  

NYQUIST,L.E. + HUBBARD,N.J. + GAST,P.W. + BANSAL,B.M. + WIESMANN,H. + JAHN,B.M. ( 1 9 7 3 )  
RB-SR SYSTEMATICS FOR CHEMICALLY DEFINED APOLLO 1 5  AND 1 6  MATERIALS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1  8 4 6  

RHODES,J.M. + ADAMS,J.B. + BLANCHARD,D.P. + CHARETTE,M.P. + RODGERS,K.V. + ( 1 9 7 5 )  
JACOBS,J.W. + BRANNON,J.C. + HASKIN,L.A. 

CHEM l STRY OF AGGLUT l NATE FRACT l ONS I N LUNAR SO l L S  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 2 9 1  - 2 3 0 8  

RIDLEY,W*I .  + REID,A.M. + WARNER,J.Le + BROWN,R.W. + GOOLEY,R.C. + DONALDSON,C. ( 1 9 7 3 )  
MAJOR ELEMENT COMPOSITION OF GLASSES I N  TWO APOLLO 1 6  SOILS  AND A 

COMPARISON WITH LUNA 20 GLASSES 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 6 2 5  

R IDLEY,W* I .  + REID,A.M. + WARNER,J.L. + BROWN,R.W. + GOOLEY,R.C. + DONALDSON,C. ( 1 9 7 3 )  
GLASS COMPOSITION I N  APOLLO 1 6  SOILS  6 0 5 0 1  AND 6 1 2 2 1  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 309 -322  

ROSE,H.J.,JR. + BAEDECKER,P.A. + BERMAN,S. + CHRISTIAN,R.P. + DWORNIK,E.J. + ( 1 9 7 5 )  
FINKELMAN,R.B. + SCHNEPFE,M.M. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS  RETURNED BY THE APOLLO 15, 16, AND 1 7  
M ISS  IONS 

PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1363-1 3 7 4  

ROSE,H.J.,JR. + CARRON,M.K. + CHRISTIAN,R.P. + CUTTITTA,F. + DWORNIK,E.J. + ( 1 9 7 3 )  
LIGON,D.T., JR. t 

ELEMENTAL ANALYSIS OF SOME APOLLO 1 6  SAMPLES 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P.  6 3  1 

ROSE,H.J.,JR. + CUTTITTA,F. + BERMAN,S. + CARRON,M.K. + CHRISTIAN,R.P. ( 1 9 7 3 )  
+ DWORNIK,E.J. + GREENLAND,L.P. + LIGON,D.T.,JR. 

COMPOSITIONAL DATA FORTWENTY-TWO APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1149 -1158  

SCHONFELD,E. ( 1 9 7 4 )  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY M I X I N G  

MODELS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1269-1  2 8 6  

S O I L  6 1 2 2 1  
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SIMONEIT,B.R. + CHRISTIANSEN,P.C. + BURLINGAME,A.L. ( 1 9 7 3 )  
VOLATILE ELEMENT CHEMISTRY OF SELECTED LUNAR, METEORITIC,  AND TERRESTRIAL 

SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 6 3 5 - 1 6 5 0  

TAKEDA,H. + MORI,H. + I S H I  1,T + MIYAMOT0,M. ( 1 9 8 1  ) 
THERMAL AND IMPACT H ISTORIES  OF PYROXENES I N  LUNAR EUCRITE-L IKE GABBROS AND 

EUCR l TES 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
128,  1 2 9 7 - 1 3 1 3  

TAYLOR,H.P.,JR. + EPSTEIN,S. ( 1 9 7 3 )  
0 1  8 / 0 1 6  AND S 130 /S  128  STUDIES OF SOME APOLLO 15,  16,  AND 1 7  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1657-1 6 8 0  

TSAY,F.D. + NORRIS,J.R. + KATZ,J.J. ( 1 9 7 6 )  
CHARACTERIZATION OF LUNAR METALLIC IRON PHASES BY ELECTRON S P I N  

RESONANCE 
LUNAR SCIENCE V I I  - L.S. I .  
PART I I  P. 8 7 6 - 8 7 8  

WALTON,J.R. + HEYMANNPD. + JORDAN,JeL. + YANIV,A. ( 1 9 7 4 )  
EVIDENCE FOR SOLAR COSMIC RAY PROTON-PRODUCED NEON I N  F I N E S  6 7 7 0 1  FROM THE R I M  

OF NORTH RAY CRATER 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 0 4 5 - 2 0 6 0  

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
D I S T R I B U T I O N  OF INERT GASES I N  F I N E S  FROM THE CAYLEY-DESCARTES REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 0 7 9 - 2 0 9 6  

WANKE,H. + DREIBUS,G.+ PALME,H. ( 1 9 7 8 )  
PR l MARY MATTER I N THE LUNAR H IGHLANDS: THE 
CASE OF THE S lDEROPHlLE ELEMENTS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 83-1 1 0  

WSZOLEK,P.C. + SIMONEIT,B.R. + BURLINGAME,A.L. ( 1 9 7 3 )  
STUDIES OF MAGNETIC F I N E S  AND VOLATILE R I C H  SOILS  - POSSIBLE METEORITIC AND 

VOLCANIC CONTRIBUTIONS TO LUNAR CARBON AND L I G H T  ELEMENT CHEMISTRY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 6 9 3 - 1 7 0 6  

S O I L  6 1 2 2 1  
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SOIL: 61240 

LOCATION COMMENTS: Top l a y e r  from a t rench dug on t h e  nor theast  r i m  o f  Plum Crater. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 61241 ( 247.1 gm): < 1 n 1. Co l l ec ted  mass: 452.2 gm 
2. 61242 ( 17.26 gm): 1-2 mn 2. Color: 5Y 4 /1  ( o l i v e  gray) 
3. 61243 ( 13.8 gm): 2-4 m 3. Bag no.: Doc. bag 352 
4. 61244 ( 13.25 gm): 4-10 m 4. Container: Tef lon  bag; re turned i n  
5.* 61245 ( 20.8 gm): > 1 cm unsealed vacuum conta iner  

t o  61255 (ALSRC # I ) ,  i n  a i r .  
6. 61240 ( 160.8 gm): Reserve Processed i n  N2. 

* Not inc luded i n  t o t a l  mass of s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

1. Is/FeO: 47.0, submature 

2. Agglut inates:  27 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M,: 120 um ( <  1 cm); 72 um ( <  1 mn) 

2. Md: 119 urn 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Apo l l o  16 P.E.T.. 19731 (Boynton e t  a1 .. 1976) 

FeO : 5.33 

MnO : 0.07 

MgO : 5.75 

ppm 
Sc: 9.1 

V : 18 

Co: 22.8 

N i  : 

Ba: 130 

Sr : 

Hf: 3.3 

ppm 
La: 11.8 

Ce: 30 

Nd: 

Sm: 5.0 

Eu: 1.10 

Tb: 1.1 

Dy: 5.6 

CaO : 15.69 Ta: 0.4 Ho: 

Na20 : 0.55 Th: 1.8 Tm: 

K20 : 0.10 U : 0.55 Yb: 3.8 

P205 : 0.13 Lu: 0.50 

s : 0.07 

PETROGRAPHY: (90-150 um) 
(Hei ken e t  a1 . , 1973) 

Components - % 

Brecclas 
Low-Grade Brown 9.2 
Low -Grade 

Color less  18.3 
Med-Grade 10.0 
H i  gh-Grade - 

Anor thos i te  3.0 
Catacl a s t i  c 

Anorthosi t e  2.0 
Aggl u t i  nates 27.1 
Feldspar 12.3 
Orthopyroxene 2.0 
C l  i nopyroxene 2.0 
Glass : 

Col or1  ess - 
Brown 3.3 
Maskel y n i  t e  7.6 
Gray 
Schl i e r e n  0.3 
Green - 

01 i v i n e  - 
Basa l t  2.3 
Nor i  t e  - 
Anorth. Gabbro 0.3 
Spinel  - 
To ta l  Number 

Grains 300 
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B l B L  IOGRAPHY FOR 6 1  2 4 1  

ADAMS,J.B. + MCCORD,T.B. ( 1 9 7 3 )  
V I T R I F I C A T I O N  DARKENING I N  THE LUNAR HIGHLANDS AND I D E N T I F I C A T I O N  OF DESCARTES 

MATERIAL AT THE A P O L L 0 ' 1 6  S I T E  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  163 -178  

APOLLO 1 6  PET  ( 1  9 7 2 )  
THE APOLLO 1 6  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 1 7 9  P .  23 -34  

BECKER,R.H. +CLAYTON,R.N. ( 1 9 7 7 )  
NITROGEN ISOTOPES I N  LUNAR SOILS  AS A MEASURE OF COSMIC-RAY EXPOSURE AND 

REGOL l TH H l STORY 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 6 8 5 - 3 7 0 4  

BECKER,R.H. + CLAYTON,R.N. + MAYEDA,T.K. ( 1 9 7 6 )  
CHARACTERIZATION OF LUNAR NITROGEN COMPONENTS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  4 4 1 - 4 5 8  

BHATTACHARYA,S.K. + GOSWAM1,J.N. + LAL,D. + PATEL,P.P. + RA0,M.N ... ( 1 9 7 5 )  
LUNAR REGOLITH AND GAS-RICH METEORITES: CHARACTERIZATION BASED ON PART,,CLE 

TRACKS AND GRAIN-SIZE DISTRIBUTIONS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 5 0 9 - 3 5 2 6  

BOYNTON,W*V. + CHOU,C.-L. + ROBINSON,K.L. + WARREN,P.H. + WASSON, J.T. ( 1 9 7 6 )  
L ITHOPHILES,  SIDEROPHILES, AND VOLATILES I N  APOLLO 1 6  SOILS  AND ROCKS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  7 2 7 - 7 4 2  

CADENHEAD, D.A. + BROWN,M.G. + R ICE, D.K. + STETTER, J .R. ( 1 9 7 7  
SOME SURFACE AREA AND POROSITY CHARACTERIZATIONS,OF LUNAR SOILS  
PROCEED l NGS OF THE E l GHTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P .  1291-1 .303  

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR S O l L  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  2 2 8 1  -2290 

CHOU,C.-L. + PEARCE,G.W. ( 1 9 7 6 )  
RELATIONSHIP BETWEEN N ICKEL  AND METALLIC IRON CONTENTS OF APOLLO 1 6  AND 1 7  S O l L  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  7 7 9 - 7 8 9  

CRIPE, J.D. + MOORE,C.B. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N  APOLLO 1 6  AND 1 7  LUNAR F I N E S  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  4 6 9 - 4 7 9  
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DELANO, J.W. + LINDSLEY,D.H. + RUDOWSKI ,R. ( 1 9 8 1  
GLASSES OF IMPACT ORIGIN FROM APOLLO 11 AND APOLLO 12: 

EVIDENCE FOR VOLATILE-LOSS AND MARE/HIGHLAND MIXI'NG 
LUNAR AND PLANETARY SCIENCE X l l ,  P. 223-225 

DELAN0,J.W. + LINDSLEY,D.H. + RUDOWSKI,R. ( 1 9 8 1 )  
GLASSES OF IMPACT ORIGIN FROM APOLLO 11, 12, 1 5  AND 16:  EVIDENCE FOR 

FRACT l ONAL VAPOR l ZAT 1 ON AND MARE/H I GHLAND M l X l NG 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 339-370 

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 3 )  
THE DISTRIBUTION I N  LUNAR S O l L  OF CARBON RELEASED BY PYROLYSIS 
PROCEED 1 NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1543-1558 

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 4 )  
THE DISTRIBUTION I N  LUNAR S O l L  OF HYDROGEN RELEASED BY PYROLYSIS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1811 -1822  

DUNCAN,A.R. + ERLANK,A.J. + WILLIS,J.P. + AHRENS,L.H. ( 1 9 7 3 )  
COMPOSITION AND INTER-RELATIONSHIPS OF SOME APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1097-1114 

EBERHARDT,P. + EUGSTER,O. + GEISS,J. + GROGLER,N. + GUGGISBERG,S. .+ MORGELI,M. ( 1 9 7 6 )  
NOBLE GASES I N  THE APOLLO 1 6  SPECIAL SOILS FROM THE EAST-WEST S P L I T  AND THE 

PERMANENTLY SHADOWED AREA 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 563-585 

FIELDS,P.R. + DIAMOND,H. + METTA,D.N. + ROKOP,D.J. ( 1 9 7 3 ) '  
REACTION PRODUCTS OF LUNAR URAN l UM AND COSM l C  RAYS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2123-2130 

FINKELMAN,R.B. ( 1 9 7 6 )  
M l NERALOGY AND PETROGRAPHY OF THE SUB-30 UM FRACTION OF THE 

APOLLO 1 6  REGOLITH 
LUNAR SCIENCE V I I  - L.S.I. 
PART I P. 254-256 

FINKELMAN,R.B. + BAEDECKER,P.A. + CHRISTIAN,R.P. + BERMAN,S. + SCHNEPFE,M.M. + ( 1 9 7 5 )  
ROSE,H.J.,JR. 

TRACE-ELEMENT CHEMISTRY AND REDUCING CAPACITY OF S I Z E  FRACTIONS FROM THE APOLLO 
1 6  REGOLITH 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
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FIREMAN,E.L. + DIAMICO,J. + DEFELICE,J. ( 1 9 7 3 )  
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PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  2131-2144 
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GANAPATHY,R. +MORGAN,J.W* +H IGUCHI ,H .  +ANDERS,E. +ANDERSON,A.T.,JR. ( 1 9 7 4 )  
METEORITIC AND VOLATILE ELEMENTS I N  APOLLO 1 6  ROCKS AND I N  SEPARATED PHASES FRO 

1 4 3 0 6  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1659 -1684  

GIBSON,E.K., JR. + MOORE,G.W. ( 1 9 7 3 )  
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HASKIN,L.A. + HELMKE,P.A. + BLANCHARD,D.P. + JACOBS,J.W. + TELANDER,K.M. ( 1 9 7 3 )  
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HEIKEN,G.H. + MCKAY,D.S. + FRULAND,R.M. ( 1 9 7 3 )  
APOLLO 1 6  SOILS  - GRAIN S I Z E  ANALYSIS AND PETROGRAPHY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
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HEIKEN,G.H. + MCKAY,D.S. + TAYLOR,R.M. ( 1 9 7 3 )  
APOLLO 1 6  SOILS  
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 3 4  2 

HERTOGEN,J. + JANSSENS,M.J. + TAKAHASH1,H. + PALME,H. + ANDERS,E. ( 1 9 7 7 )  
LUNAR BASINS AND CRATERS: EVIDENCE FOR SYSTEMATIC COMPOSITIONAL CHANGE OF 

BOMBARDING POPULATION 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  17 -45  

HEYMANN,D. + JORDAN,J.L. + WALKER,A. ( 1 9 7 8 )  
DZICZKANIEC,M. + RAY,J. + PALMA,R. 

INERT GAS MEASUREMENTS I N  THE APOLLO-16 D R I L L  
CORE AND AN EVALUATION OF THE STRATIGRAPHY AND 
DEPOSITIONAL HISTORY OF T H I S  CORE 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1885-191 2 

HODGES,F.N. + KUSHIR0, I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  1033 -1048  

~. 

PETROLOGIC VAR l AT l ONS I N APOLLO 1 6  SURFACE SO l L S  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A197-A209 

HU,H.N. + TAYLOR,L.A. ( 1 9 7 7 )  
LACK OF CHEMICAL FRACTIONATION I N  MAJOR AND MINOR ELEMENTS DURING AGGLUTINATE 

FORMAT l ON 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 6 4 5 - 3 6 5 6  

IMAMURA,M. + N I S H I I Z U M I , K *  +HONDA,M. +FINKEL,R.C.  +ARNOLD,J.R. +KOHL,C.P. ( 1 9 7 4 )  
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JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 3 )  
VOLATILE TRACE ELEMENTS AND THE CHARACTERIZATION OF THE CAYLEY FORMATION AND TEE 

P R I M I T I V E  LUNAR CRUST 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1313 -1324  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I  AND P 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS. 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
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KEITH,J.E. + CLARK,R.S. + BENNETT,L.J. ( 1 9 7 5 )  
THE SATURATED A C T I V I T I E S  OF 22NA, 54MN, AND 5 6 C 0  AND THE DEPTH OF SAMPLING OF 

SO l LS  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1879-1890 

COMPOS I i l O N A L  TRENDS I N  APOLLO 1 6  SOILS  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 

KRAHENBUHL,U. + GANAPATHY,R. + MORGAN,J.W. + ANDERS,E. ( 1 9 7 3 )  
VOLATILE ELEMENTS I N  APOLLO 1 6  SAMPLES - IMPLICATIONS FOR HIGHLAND VOLCANISM AND 
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PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1325-1 3 4 8  

MARK,R.C. + CLIFF,R.A. + LEE-HU,C. + WETHERILL,G.W. ( 1 9 7 3 )  
RB-SR STUDIES OF LUNARBRECCIAS AND SOILS  
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P.  4 99 

MARK,R.K. + CLIFF,R.A.  + LEE-HU,C. + WEATHERILL,G.W. ( 1 9 7 3 )  
RB-SR STUDIES OF LUNARBRECCIAS AND SOILS  
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VOL. 2 P.  1785-1 7 9 6  

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
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PROCEED I NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
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MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
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MORRIS,R.V. ( 1 9 7 7 )  
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STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
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MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH  LUNAR AND PLANETARY SCIENCE CONFERENCE 
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MORRIS,R.V. ( 1 9 8 0 )  
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PEARCE,G.W. + GOSE,W.A. + STRANGWAY,D.W. ( 1 9 7 3 )  
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RHODES,J*M* +ADAMS,J.B* +BLANCHARD,D.P. +CHARETTE,M.P. +RODGERS,K.V. + ( 1 9 7 5 )  
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RHODES, J .M. + ADAMS, J .B. + CHARETTE, M .B. + RODGERS, K. V. ( 1 9 7 5  
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LUNAR SCIENCE V I  - L.S.1.. 
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ROSE,H.J.,JR. + BAEDECKER,P.A. + BERMAN,S. + CHRISTIAN,R.P. + DWORNIK,E.J. + ( 1 9 7 5 )  
FINKELMAN,R.B. + SCHNEPFE,M.M. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS  RETURNED BY THE APOLLO 15, 16,  AND 1 7  
MISSIONS 

PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1363-1  3 7 4  

ROSE,H.J.,JR. + CARRON,M.K. + CHRISTIAN,R.P. + CUTTITTA,F.  + DWORNIK,E.J. + ( 1 9 7 3 )  
L IGON,D.T., JR. 

ELEMENTAL ANALYSIS OF SOME APOLLO 1 6  SAMPLES 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INST ITUTE  
P. 6 3 1  

ROSE,H.J.,JR. + CUTTITTA,F.  + BERMAN,S. + CARRON,M.K. + CHRISTIAN,R.P. ( 1 9 7 3 )  
+ DWORNIK,E.J. + GREENLAND,L.P. + LIGON,D.T.,JR'. 

COMPOSITIONAL DATA FORTWENTY-TWO APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1149-1 1 5 8  

SIMONEIT,B.R. + CHRISTIANSEN,P.C. + BURLINGAME,A.L. ( 1 9 7 3 )  
VOLATILE ELEMENT CHEMISTRY OF SELECTED LUNAR, METEORITIC,  AND TERRESTRIAL 

SAMPLES 
' PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 

VOL. 2 P.  1635 -1650  
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TAYLOR, H.P., JR . + EPSTE I N, S. ( 1 9 7 3 )  
0 1 8 / 0 1 6  AND S I X ) / S 1 2 8  STUDIES OF SOME APOLLO 15, 16, AND 1 7  SAMPLES 
PROCEED l NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P .  1657 -1680  

WALTON,J.R. + HEYMANN,D. + JORDAN,J.L. + YANIV,A. ( 1 9 7 4 )  
EV l DENCE FOR SOLAR COSM l C  RAY PROTON-PRODUCED NEON I N  F 1 NES 6 7 7 0 1  FROM THE R IM 

OF NORTH RAY CRATER 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
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WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
D ISTRIBUT ION OF INERT GASES I N  F I N E S  FROM THE CAYLEY-DESCARTES REGION 
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WASSON, J .T. + BOYNTON, W .V. + SUNDBERG,L.L. + WAI ,C.M. ( 1 9 7 6  ) 
VOLATILE COMPOUNDS RELEASED DURING LUNAR LAVA-FOUNTAINING 
LUNAR SCIENCE V I I  - L.S. I .  
PART I1 P. 9 2 4 - 9 2 6  

WSZOLEK,P.C. + SIMONEIT,B.R. + BURLINGAME,A.Le ( 1 9 7 3 )  
STUDIES OF MAGNETIC F I N E S  AND VOLATILE R I C H  SOILS - POSSIBLE METEORITIC AND 
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PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
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SOIL: 61280 

LOCATION COMENTS: Southeast r i m  of F lag Crater,  located i n  the southwest r i m  o f  Plum 
Crater.  Sample o f  f i 11 e t  around brecc ia  boul der. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 61281 ( 169.6 gml: < 1 mn 1. Col lec ted mass: 258.5 gm 
2. 61282 ( 10.20 gm): 1-2 IITII 2. Color: 5Y 511 (med. o l i v e  gray) 
3. 61283 ( 6.74 gm): 2-4 inn 3. Bag no.: Doc. bag 368 
4. 61284 ( 3.48 gm): 4-1Omn 4. Container: Tef lon bag; returned i n  
5. ( gm): > 1 cm unsealed vacuum container 
6. 61280 ( 68.49 gm): Reserve (ALSRC #I ) ,  i n  a i r .  

Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1 IS/FeO: 69.0, mature 

2. Agglut inates:  

3. 

4. 

GRAIN 'SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Rose e t  al., 1973) (Rose e t  al., 1973) 

sio2 : 
Ti02 : 

A1 203 : 
Cr203: 

Feo : 

MnO : 

MgO : 

% - ppm 
44.65 Sc: 11.5 

0.54 V : 27 

21.12 Co: 26 

Ni :  440 

5.07 Ba: 115 

0.6 Sr: 135 

Hf: 

PPm - 
La: - 
Ce : 
Nd: 

Sm : 

Eu : 

Tb : 

Dy : 
CaO : , 16.00 Ta : Ho : 

Na20: 0.45 Th : Tm: 

K20 : 0.13 U : Yb: 3.3 
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KOROTEV,R.L. ( 1 9 8 1  
COMPOS l T IONAL TRENDS I N  APOLLO 1 6  SO l L S  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
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I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 965 -978  
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SOIL: 67510 

LOCATION COMIENTS: S ta t i on  11, on the r i m  o f  North Ray Crater.  So i l  c o l l e c t e d  w i t h  a 
rake sample, w i t h i n  a few meters of several whi te breccia boulders, 
along w i t h  samples 67460 and 67480. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 67511 ( 59.5 gm): < 1 mn 
2. 67512 ( 14.46 gm): 1-2 mn 
3. 67513 ( 19.39 gm): 2-41m1 
4. 67514 ( 31.03 gm): 4-10 mn 
5.* 67515 ( 260.0 gm): > 1 cm 

t o  67576 
6. 67510 ( 9.22 gm): Reserve 

1. Col lec ted mass: 133.6 gm 
2. Color: 
3. Bag no. : Doc. bag 420 
4. Container: Tef lon  bag; re turned i n  

sample c o l l e c t i o n  bag 6, i n  
a i r .  Processed i n  N2. 

* 32 rocks; no t  inc luded i n  t o t a l  mass o f  
rot1 . 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MTURITY PARAMETERS : 

1 Is/FeO: 8.8, imnature 

2. Aggl u t i na tes :  

GRAIN SIZE PARAMETERS: 

1. M,: Probably too biased by rake sample 

2. Md: c o l l e c t i o n  he ld  i n  same bag f o r  a 

3. dependable analysis.  

MAJOR ELEMENTS : TRACE ELEMENTS: 
(Korotev, 1982 ) (Korotev, 1982 

% - pprn ppm 
Si02 : Sc: 8.18 La: 3.42 

TIO, : V : <20 Ce: 9.24 
L 

AI2O3: 28.6 Co: 7.18 Nd: 

Cr203: Ni: 55 Sm: 1.71 

FeO : 4.10 Ba: 45 Eu: 0.968 

MnO : Sr: 155 Tb: 0.39 

MgO : 4.0 Hf: 1.24 Dy: 

CaO : 15.7 Ta: 0.192 Ho: 

Na20 : 0.390 Th: 0.51 Tm: 

K20 : U : 0.158 Yb: 1.34 

P205 : C r :  500 Lu: 0.191 

S : Mn: 493 
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COMPARATIVE GEOCHEMISTRY OF APOLLO 16 SURFACE SOILS AND SAMPLES FROM CORES 

6 4 0 0 2  AND 6 0 0 0 2  THROUGH 6 0 0 0 7  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A269-A278 

MOHRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATUR ITY  OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP l LAT ION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 71 2 
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SOIL: 61500 

LOCATION COMMENTS: S ta t i on  1. 20 m east  o f  F lag  Crater. P a r t  2 o f  a r a d i a l  sample, about 
1/3 c r a t e r  dlameter from Plum Crater. Surface sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 61501 ( 466.9 gm): < 1 n 1. Col lec ted mass: .749.9 gm 
2. 61502 ( 27.43 gm): 1-2 m 2. Color: SY 5/2 ( o l l v e  gray) 
3. 61503 ( 20.8 gm): 2-4 3. Bag no.: Doc. bag 354 
4. 61504 ( 12.70 gm): 4-10 mn 4. Container: Tef lon bag; returned i n  
5.* 61505 ( 1.65 gm): > 1 cm unsealed vacuum conta iner  
6. 61500 ( 267.8 gm): Reserve (ALSRC # I ) .  i n  a i r .  

Processed i n  N2. 
* Not Included I n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

1. IS/FeO: 53.0, submature 

2. Agglutinates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Apo l lo  16 P.E.T., 1973) (Boynton e t  a1 ., 1975) 

% - 
Si02 : 44.66 

T i 0 2 :  0.56 

A1203: 26.50 

Cr203: 
FeO : 5.31 

MnO : ' 0.07 

MgO : 6.08 

CaO : 15.33 

Na20 : 0.41 

K20 : 0.11 

P205 : 0.11 

S : 0.08 

ppln - PP"' 
Sc: 10.0 La: 12.1 

V : Ce: 36 

Co: 35 Nd : 
Nl : Sm: - 
Ba: 160 Eu: 1.22 

Sr : Tb: 1..2 

Hf: 4.3 Dy: 9.1 

Ta: 0.56 Ho: 

Th: 2.2 Tm: 

U : Yb: 4.2 

Lu: 0.69 
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B l B L  IOGRAPHY FOR 6 1  501 

APOLLO 1 6  PET ( 1  9 7 2 )  
THE APOLLO 1 6  LUNAR SAMPLES '- PETROGRAPHIC AND CHEMICAL CESCRIPTION 
SC l ENCE 
VOL. 1 7 9  P.  23-34 

ASHWAL,L.D. ( 1 9 7 5 )  
PETROLOGIC EVIDENCE FOR A PLUTONIC IGNEOUS ORIGIN OF ANORTHOSITIC NORITE CLASTS 

OF 6 7 9 5 5  AND 7 7 0 1 7  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  221-230 

BANERJEE,S.K. + MELLEMA,J.P. ( 1 9 7 6 )  
A SOLAR ORIGIN FOR THELARGE LUNAR MAGNETIC F I E L D  AT 4000000000 .0  YRS. AGO4 

ct PROCEED I NGS OF THE SEVENTH LUNAR SC I ENCE CONFERENCE 
VOL. 3 P. 3259-3270 

BASILEVSKI 1,A.T. ( 1 9 7 6 )  
ON THE EVOLUTION RATE OF SMALL LUNAR CRATERS 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 1005-1020 

BEHRMANN,C.J. + CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + RALSTON,C. + WALKER,R. ( 1 9 7 3 )  
+ YUHAS,D. 

COSMIC-RAY EXPOSURE HISTORY OF NORTH RAY AND SOUTH RAY MATERIAL 
PROCEED1 NGS OF THE FOURTH LUNAR SC I ENCE CONFERENCE 
VOL. 2 P. 1957-1974 

BOYNTON,W.V. + BAEDECKER,P.A. + CHOU,C..-L. + ROBINSON,K.L. + WASSON,J.T. (1975 . )  
M IX ING AND TRANSPORT OF LUNAR SURFACE MATERIALS: EVIDENCE OBTAINED BY THE 

DETERMINATION OF LITHOPHILE, SIDEROPHILE, AND VOLATILE ELEMENTS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL . 2 P . 2 2 4  1 -2260 

BUTLER,J.C.'+GREENE;G.M. +KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F INES 
PROCEED l NGS OF THE FOURTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P.  267-278 

CHUNG, D.H. + WESTPHAL, W .B. ( 1 9 7 3 )  
DIELECTRIC SPECTRA OF APOLLO 1 5  AND 1 6  LUNAR SOLID SAMPLES 
PROCEED I NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 3077-3092 

CISOWSKI,S. +DUNN,J.R. +FULLER,M.D. +WU,Y.M. +ROSE,M.F. +WASILEWSKI,P.J. ( 1 9 7 6 )  
MAGNET l C  EFFECTS OF SHOCK AND THE lR  IMPL ICAT IONS FOR LUNAR MAGNET 1 SM ( I I ) 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3299-3320 

CISOWSKI,S. + FULLER,M.D. + HALE,C. ( 1 9 7 7 )  

. . ON THE INTENSITY OF ANCIENT LUNAR FIELDS 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  725-750 
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CISOWSKI,S. + FULLER,M.D. + WU,Y.M. + ROSE,M.F. + WASILEWSK1,P.J. ( 1 9 7 5 )  
MAGNETIC EFFECTS OF SHOCK AND THEIR IMPLICATIONS FOR MAGNETISM OF LUNAR SAMPLES 
PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P .  3 1 2 3 - 3 1 4 2  

COLLINSON,D.W. + STEPHENSON,A. + RUNCORN,S.K. ( 1 9 7 3 )  
MAGNETIC PROPERTIES OFAPOLLO 1 5  AND 1 6  ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2 9 6 3 - 2 9 7 7  

CRAWFORD,M.L. + HOLLISTER,L.S. ( 1 9 7 4 )  
KREEP BASALT- A POSSIBLE PARTIAL  MELT FROM THE LUNAR INTERIOR 
PROCEED I NGS OF THE F l F T H  LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  399-420 

CRAWFORD,M .L. + HOLL I STER, L. S. ( 1 9 7 7 )  
EVOLUTION OF KREEP: FURTHER PETROLOGIC EVIDENCE 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2 4 0 3 - 2 4 1 7  

CROZAZ,G. + DROZD,R. + H0HENBERGpC.M. + MORGAN,C. + RALSTON,C. + WALKER,R.M. + ( 1 9 7 4 )  
YUHAS,D. 

LUNAR SURFACE DYNAMICS: SOME GENERAL CONCLUSIONS AND NEW RESULTS FROM APOLLO 1 6  
AND 1 7  

PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P.  2475 -2500  

DYMEK,R.F. + ALBEE,A;L. + CHODOS,A.A. ( 1 9 7 6 )  
PETROLOGY AND O R I G I N  OF BOULDERS 2 AND 3, APOLLO 1 7  STATION 2 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2335 -2378  

EHMANN,W.D. + CHY1,L.L. ( 1 9 7 4 )  
ABUNDANCES OF THE GROUP I VB ELEMENTS, T I ,  ZR, AND HF AND IMPL ICAT IONS OF THE l R  

RATIOS I N  LUNAR MATERIALS 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1015 -1024  

ELDRIDGE,J.S. + O'KELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 3 )  
RADIONUCLIDE CONCENTRATIONS I N  APOLLO 1 6  LUNAR SAMPLES DETERMINED BY 

NONDESTRUCTIVE GAMMA-RAY SPECTROMETRY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 1 1 5 - 2 1 2 2  

EPSTEIN,S. + TAYLOR,H.P.,JR. ( 1 9 7 5 )  
l NVEST IGATION OF THE CARBON, HYDROGEN, OXYGEN, AND S lL  ICON ISOTOPE AND 

CONCENTRATIONS RELATIONSHIPS ON THE GRAl N SURFACES OF A VARIETY OF LUNAR 
SOILS AND I N  SOME APOLLO 1 5  AND 1 6  CORE SAMPLES 

PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1771 -1798  

ETlQUE,PH. + FUNK,H. + HORN,P. + SIGNER,P. ( 1 9 8 0 )  
L I G H T  NOBLE GASES I N  THREE PLAGIOCLASE GRAIN S I Z E  SUITES 
LUNAR AND PLANETARY SCIENCE X I ,  P. 265 -267  
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. .. FALLICK,A.E. + PILLINGER,C.T.  + STEPHENSON,A. ( 1 9 8 1 )  

VERY F I N E  IRON I N  APOLLO 1 6  SOILS:  OBSERVATIONS AND SOME 
THEORETICAL ASPECTS OF MAGNETIC RESPONSE 

LUNAR AND PLANETARY SC l ENCE X I  I ,  P. 274 -276  

FARR,T.G. + BATES,B.A. + RALPH,R.L. + ADAMS, J.B. ( 1 9 8 0 )  
EFFECTS OF OVERLAPPING OPTICAL ABSORPTION BANDS OF 

PYROXENE AND GLASSON THE REFLECTANCE SPECTRA OF LUNAR SOILS 
I N  PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 7 1 9 - 7 2 9  

GARG,A.N. +EHMANN,W.D. ( 1 9 7 6 )  
ZR-HF FRACTION I N  CHEMICALLY DEFINED LUNAR ROCK GROUPS 
PROCEED 1 NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P .  3397 -3410  

HALE,C.J. + FULLER,M.+ BAILEY,R.C. ( 1 9 7 8 )  
ON THE APPLICATION OF MICROWAVE HEATING TO 
LUNAR PALEOINTENSITY DETERMINATIONS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 3, 3165 -3180  

HARTUNG, J.B. + HORZ, F. + A ITKEN, F.K. + GAULT,D.E. + BROWNLEE,D.E. ( 1  9 7 3 )  
THE DEVELOPMENT OF MICROCRATER POPULATIONS ON LUNAR ROCKS 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P.  3213 -3234  

HASKIN,L.A. + HELMKE,P.A. + BLANCHARD,D.P. + JACOBS,J.W. + TELANDER,K.M. ( 1 9 7 3 )  
MAJOR AND TRACE ELEMENT ABUNDANCES I N  SAMPLES FROM THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1275-1 2 9 6  

HODGES,F.N. + KUSHIR0, I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEED 1 NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 1 P. 1033 -1048  

HOLLISTER,L.S. ( 1 9 7 5 )  
EVOLUTION OF THE MOON BETWEEN 4.6 AND 3.3 AE 
PROCEED 1 NGS OF THE S 1 XTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 1 P .  1159 -1178  

HORZ,F* + GIBBONS,R.V. + GAULT,D.E. + HARTUNG,J.B. + BROWNLEE,D.E. ( 1 9 7 5 )  
SOME CORRELATION OF ROCK EXPOSURE AGES AND REGOL I T H  DYNAM ICS 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3495 -3508  

IRVING,A.J. ( 1 9 7 5 )  
CHEMICAL, MINERALOGICAL, AND TEXTURAL SYSTEMATICS OF NON-MARE MELT ROCKS: 

IMPLICATIONS FOR LUNAR IMPACT AND VOLCANIC PROCESSES 
PROCEED l NGS OF THE S l XTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 1 P.  363-394 

JAMES.0.B. ( 1  9 8 1  
PETROLOGIC AND AGE RELATIONS OF THE APOLLO 1 6  ROCKS: IMPLICATIONS FOR 

SUBSURFACE GEOLOGY AND THE AGE OF THE NECTARIS B A S I N  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
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JANGHORBAN1,M. + MILLER,M.D. + MA,M.-S. + CHY1,L.L. + EHMANN,W.D. ( 1 9 7 3 )  
OXYGEN AND OTHER ELEMENTAL ABUNDANCE DATA FOR APOLL0 '14 ,  15, 16,  AND 1 7  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 1 1 5 - 1 1 2 6  

KEITH,J.E. + CLARK,R.S. ( 1 9 7 4 )  
THE SATURATED ACT IV ITYOF A L 2 6  I N  LUNAR SAMPLES AS A FUNCTION OF CHEMICAL 

COMPOSITION AND THEEXPOSURE AGES OF SOME LUNAR SAMPLES 
PROCEED l NGS OF THE F l F T H  LUNAR SC I ENCE CONFERENCE 
VOL. 2 P.  2 1 0 5 - 2 1 2 0  

KEITH,J.E.  + CLARK,R.S. + BENNETT,L.J. ( 1 9 7 5 )  
THE SATURATED A C T I V I T I E S  OF 22NA, 54MN, AND 5 6 C 0  AND THE DEPTH OF SAMPLING OF 

SO I L S  
PROCEED l NGS OF THE S l XTH LUNAR SC I ENCE CONFERENCE 
VOL. 2 P. 1879 -1890  

KIRSTEN,T. + HORN,P. + K IKO,  J. ( 1 9 7 3 )  
39AR-40AR DATING AND RARE GAS ANALYSIS OF APOLLO 1 6  ROCKS AND SOILS  
PROCEED I NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1 7 5 7 - 1 7 8 4  

KOROTEV,R.L. ( 1 9 8 1 )  
COMPOSITIONAL TRENDS I N  APOLLO 16 S O I L S  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
IZA,  5 7 7 - 6 0 5  

LAUL,J.C. + HILL,D.W.+ SCHMITT,R.A. ( 1 9 7 4 )  
CHEMICAL STUDIES OF APOLLO 1 6  AND 1 7  SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 0 4 7 - 1 0 6 6  

MEYER,C.E. +ANDERSON,D.H. +BRADLEY,J.G. ( 1 9 7 4 )  
ION MICROPROBE MASS ANALYSIS OF PLAGIOCLASE FROM %NON-MARE% LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  6 8 5 - 7 0 6  

MlLLER,M.De + PACER,R.A. + MA,M.-S. + HAWKE9B.R. + LOOKHART,G.L. + EHMANN,W.D. ( 1 9 7 4 )  1 

COMPOSITIONAL STUDIES OF THE LUNAR REGOLITH A T  THE APOLLO 1 7  S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 

, 

VOL. 2 P. 1 0 7 9 - 1 0 8 6  

MOORE,C.B. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART I I  P. 523 -525  

MOORE,C.B. + LEWIS,C.F. + GlBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1613 -1624  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9 T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  
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MORRIS,R.V. ( 1 9 8 0 )  
OR IG INS  AND S I Z E  D I S T R I B U T I O N  OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697 -171  2 

MORRISON,D.A. + MCKAY,D.S. + FRULAND,R.M. + MOORE,H.J. ( 1 9 7 3 )  
MICROCRATERS ON APOLLO l5  AND 1 6  ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 2 3 5 - 3 2 5 4  

MULLER,O. ( 1 9 7 3 )  
CHEMICALLY BOUND NITROGEN CONTENTS OF APOLLO 1 6  AND APOLLO 1 5  LUNAR F I N E S  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1625-1  6 3 4  

MULLER, 0. ( 1 9 7 5  
L ITHOPHILE  TRACE AND MAJOR ELEMENTS I N  APOLLO 1 6  AND 1 7  LUNAR SAMPLES 
PROCEED I NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1 3 0 3 - 1 3 1 2  

NEUKUM,G. + HORZ,F. +MORRISON,D.A. + HARTUNG,J.B. ( 1 9 7 3 )  
CRATER POPULATIONS ON LUNAR ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3 2 5 5 - 3 2 7 6  

NYQUIST,L.E. + HUBBARD,N.J. + GAST,P.W. + BANSAL,B.M. + WIESMANN,H., + JAHN,B.M. ( 1 9 7 3 )  
RB-SR SYSTEMATICS FOR CHEMICALLY DEFINED APOLLO 1 5  AND 1 6  MATERIALS, 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 8 2 3 - 1 8 4 6  

PEARCE, G.W. + HOYE ,G. S. + STRANGWAY, D.W. + WALKER,B.M. + TAYLOR, L .A. ( 1 9 7 6  ) 
SOME COMPLEXITIES I N  THE DETERMINATION OF LUNAR PALEOINTENSIT IES  . 
PROCEED l NGS OF THE SEVENTH LUNAR SC I ENCE CONFERENCE 
VOL. 3 P. 3 2 7 1  - 3 2 9 7  

PEPIN,R.O. + BASFORD,J.R. + DRAGON,J.C. + COSCIO,M.R.,JR. + MURTHY,V.R. ( 1 9 7 4 )  
RARE GASES AND TRACE ELEMENTS I N  APOLLO 1 5  D R I L L  CORE F INES :  DEPOSITIONAL 

CHRONOLOGIES AND K-AR AGES, AND PRODUCTION RATES OF SPALLATION-PRODUCED HE3, 
NE21, AND AR38 VERSUS DEPTH 

PROCEED l NGS OF THE F l F T H  LUNAR SC I ENCE CONFERENCE 
VOL. 2 P.  2149 -2184  

? . RAMMENSEE,W. +WANKE,H. ( 1 9 7 7 )  
ON THE P A R T I T I O N  COEFF IC IENT  OF TUNGSTEN BETWEEN METAL AND S I L I C A T E  AND I T S  

BEARING ON THE O R I G I N  OF THE MOON 
PROCEED I NGS OF THE E I GHTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P .  3 9 9 - 4 0 9  

REES,C.E. + THODE,H.G. ( 1 9 7 4 )  
SULFUR CONCENTRATIONS AND l SOTOPE RATIOS I N  APOLLO 1 6  AND 1 7  SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1963-1  9 7 4  

REID,A.M. + DUNCAN,A.R. + RICHARDSON,S.H. ( 1 9 7 7 )  
I N  SEARCH OF LKFM 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 3 2 1 - 2 3 3 8  
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RHODES,J.M. + ADAMS,J.B. + BLANCHARD,D.P. + CHARETTE,M.P. + RODGERS,K.V. + ( 1 9 7 5 )  
JACOBS,J.W. + BRANNON,J.C. + HASKIN,L.A. 

CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 2 9 1 - 2 3 0 8  

RHODES,J.M. + ADAMS,J.B. + CHARETTE,M.B. + RODGERS,K.V. ( 1 9 7 5 )  
THE CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS 
LUNAR SCIENCE V I  - L.S.1. 
P. 665 -667  

SCHONFELD, E. ( 1 9 7 4  
K AND U SYSTEMATICS AND AVERAGE CONCENTRATIONS ON THE MOON 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1135 -1146  

SCHONFELD, E . ( 1 9 7 4  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY M I X I N G  

MODELS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1269-1 2 8 6  

SCHONFELD, E. ( 1 9 7 7  
COMPARISON OF ORBITAL CHEMISTRY WITH CRUSTAL THICKNESS AND LUNAR SAMPLE 

CHEM l STRY 
PROCEED l NGS OF THE E l GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 1149 -1162  . . 

SCOON,J.H. ( 1 9 7 4 )  
CHEM ICAL ANALYS I S  OF LUNAR SAMPLES FROM THE APOLLO 1 6  AND 1 7  'COLLECT IONS 
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART I I P. 6 9 0 - 6 9 2  

SIMONDS,C.H. + WARNER,J.L. + PHINNEY,W.C. + MCGEE,P. ( 1 9 7 6 )  
THERMAL MODEL FOR l MPACT BRECC l A L I TH I F  ICAT I ON: MAN l COUAGAN AND THE MOON 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 5 0 9 - 2 5 2 8  

STEPHENSON,A. + COLLINSON,D.W. + RUNCORN,S.K. ( 1 9 7 4 )  
LUNAR MAGNETIC F I E L D  PALAEOINTENSITY DETERMINATIONS ON APOLLO ll,, 16, AND 1 7  

ROCKS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2859 -2872  

STEPHENSON,A. + COLLINSON,D.W. + RUNCORN,S.K. ( 1 9 7 6 )  
ON THE INTENSITY OF THE ANCIENT LUNAR MAGNETIC F I E L D  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3373 -3382  

STEPHENSON,A. + RUNCORN,S.K. + COLLINSON,D.W. ( 1 9 7 5 )  
ON CHANGES I N  THE INTENSITY OF THE ANCIENT LUNAR MAGNETIC F I E L D  
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3049 -3062  

S O I L  6 1 5 0 1  
Handbook of Lunar Soils



.. . STEPHENSON,A. + RUNCORN,S.K. + COLLINSON,D.W. ( 1 9 7 7 )  

PALEOINTENSITY ESTIMATES FROM LUNAR SAMPLES 10017  AND 10020  
PROCEED l NGS OF THE E l GHTH LUNAR SC IENCE CONFERENCE 
VOL. 1 P. 679 -687  

TAYLOR,G.J. + DRAKE,M.J. + WOOD,J.A. + MARVIN,U.B. ( 1 9 7 3 )  
LUNA-20 L I T H I C  FRAGMENTS, AND COMPOSITION AND ORIGIN  OF LUNAR HIGHLANCS 
GEOCHlMlCA ET COSMOCHIMICA ACTA 
VOL. 3 7  P.  1087 

TAYLOR,S.R. + BENCE,A.E. ( 1 9 7 5 )  
EVOLUTION OF THE LUNARHIGHLAND CRUST 
PROCEED1 NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P.  1121-1142 

TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSKI,R. + WARE,N.G. ( 1 9 7 3 )  
COMPOSITION OF THE LUNAR HIGHLANDS I l l  DESCARTES REGION 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 7 20  

TAYLOR,S.R. +GORTON,M.P. +MUIR,P. +NANCE,W. +RUDOWSKI,R. + wARE,N.G. ( 1 9 7 3 )  
COMPOSITION OF DESCARTES REGION, LUNAR HIGHLANDS 
GEOCH lM  ICA ET COSMOCH lM ICA ACTA 
VOL. 3 7  ( 1  2 )  P.  2665-2683 

VENKATESAN,T.Q. + NAUTIYAL,C.M. + PADIA,J.T. + RA0,M.N. ( 1 9 8 1 )  
COMPOSITIONAL CHARACTERISTICS OF SOLAR WIND AND SOLAR FLARE 

NEON I N  THE PAST USING LUNAR SOILS.AND ROCKS 
LUNAR AND PLANETARY SCIENCE X l l ,  P. 1112-1114 

WANKEjH. + BADDENHAUSEN,H. + BLUM,K. + CENDALES,M. + DREIBUS,G. + HOFMEISTER,H. ( 1 9 7 7 )  
+ KRUSE,H. + JAGOUTZ,E. + PALME,C. + SPETTEL,B. + THACKER,R. + VILCSEK,E. 

ON THE CHEMISTRY OF LUNAR SAMPLES AND ACHONDRITES. PRIMARY MATTER I N  THE 
LUNAR HIGHLANDS: ARE-EVALUATION 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2191 -221 3 

WANKE,H. + BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + PALME,H. ( 1 9 7 3 )  
+ SPETTEL,B. + TESCHKE,F. 

MULTIELEMENT ANALYSES OF APOLLO 15, 16, AND 1 7  SAMPLES AND THE BULK COMPOSITION 
OF THE MOON 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1461-1482 

a 

dANKE,H. + DREIBUS,G.+ PALME,H. ( 1 9 7 8 )  
PRIMARY MATTER I N  THE LUNAR HIGHLANDS: THE 
CASE OF THE SlDEROPHlLE ELEMENTS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL . 1 , 83-1 10 

WANKEPH. + PALblE,H. +BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + ( 1 9 7 5 )  
PALME,C. + SPETTEL,B. + TESCHKE,F. + THACKER,R. 

NEW DATA ON THE CHEMISTRY OF LUNAR SAMPLES: PRIMARY MATTER I N  THE LUNAR 
HIGHLANDS AND THE BULK COMPOSITION OF THE MOON 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1313-1340 
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WANKE,H. + PALME,H. +KRUSE,H. + BADDENHAUSEN,H. + CENDALES,M. + DREIBUS,G. + ( 1 9 7 6 )  
HOFMEISTER,H. + JAGOUTZpE. + PALME,C. + SPETTEL,B. + THACKER,R. 

CHEMISTRY OF LUNAR HIGHLAND ROCKS: A REFINED EVALUATION OF THE COMPOSlTlON OF 
THE PRIMARY MATTER 

PROCEED I NGS OF THE SEVENTH LUNAR .SC I ENCE CONFERENCE 
VOL. 3 P .  3 4 7 9 - 3 4 9 9  

WEILL,D.F. + MCKAY,G.A. ( 1 9 7 5 )  
THE PARTIT  ION ING OF MG, FE, SR, CE, SM, EU, AND YB I N  LUNAR l GNEOUS SYSTEMS AND 

A POSSIBLE O R I G I N  OF KREEP BY EQUIL IBR IUM PARTIAL MELTING 
PROCEED I NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 1143 -1158  

WIELER,R. + ETIQUE,PH. + SIGNER,P. + POUPEAU,G. ( 1 9 8 0 )  
RECORD OF THE SOLAR CORPUSCULAR RADIAT ION I N  MINERALS FROM 

LUNAR SOILS: A COMPARATIVE STUDY I N NOBLE GASES AND TRACKS 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1369 -1393  

WIELER,R. + POUPEAU,G. + SIGNER,P. ( 1 9 8 0 )  
SOLAR NOBLE GAS SATURATION I N  LUNAR REGOLITH MINERALS; DOES I T  OCCUR? 
LUNAR AND PLANETARY SC l ENCE X I ,  P. 1248-1  2 5 0  

YOKOYAMA,Y. + REYSS, J.L. + GUICHARD, F. ( 1 9 7 4  
NA22-AL26 CHRONOLOGY OF LUNAR SURFACE PROCESSES 
PROCEED l NGS OF THE F l F T H  LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 2 2 3 1 - 2 2 4 8  
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SOIL: 62230 

LOCATION COMMENTS: S ta t i on  2, southeast r i m  o f  Buster Crater.  Surface sample, c o l l e c t e d  
w i t h  4 rock samples. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 62231 ( 86.74 gm): < 1 mn 1. Col lec ted mass: 112.12 gm 
2. 62232 ( 6.96 gm): 1-2 IIIII 2. Color: 
3. 62233 ( 5.32 gm): 2 - 4 m  3. Bag no.: Doc. bag 005 
4. 62234 ( 8.46 gm): 4-10 mn 4. Container: Teflon bag; re turned i n  
5. 62235 ( 4 4 0 . 8  gm): > 1 cm unsealed vacuum (ALSRC # I ) ,  

t o  62238 i n  a i r .  Processed i n  N2. 
6. 62230 ( 4.64 gm): Reserve 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IJFeO: 91.0. mature 

2. A& u t f  nates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: 
(Korotev, 1982 ) 

% - 
sio2 : Sc : 

Ti02 : V : 

A1203: 26.5 Co : 

Cr203 : M i  : 

FeO : 5.60 Ba: 

MnO : Sr : 

MgO : 6.4 Hf: 

CaO : 14.5 Ta : 

Na20 : 0.444 Th: 

K20 : U : 

'2'5 : 
C r :  

S : Mn : 

TRACE ELEMENTS: 
(Korotev. 1982 1 

pprn ppm 
9.28 La: 11.00 

Ce: 29.7 

Nd: 

Sm: 5.29 

Eu: 1.129 

Tb: 1.13 

Dy: 

Ho : 

Tm : 

Yb: 3.70 

Lu: 0.518 
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BIBLIOGRAPHY FOR 62231  

CHANG, S . + LENNON, K. + WALBERG, G. ( 1 9 7 5 )  
SULFUR I N MAGNET l C ANDNON-MAGNET IC PART lCLES OF APOLLO 1 6  SO l LS 
LUNAR SCIENCE VI  - L.S.1. 
P. 131-133 

CIRLIN,E.H. + HOUSLEY,R.M. ( 1 9 8 1 )  
DISTRIBUTION AND EVOLUTION OF Zn, Cd AND Pb I N  APOLLO 1 6  REC4LITH SAMPLES AND 

THE AVERAGE U-Pb AGES OF THE PARENT ROCKS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 529-540 

FARR,T.G. + BATES,B.A. + RALPH,R.L. + ADAMS,J.B. ( 1 9 8 0 )  
EFFECTS OF OVERLAPP l NG OPT lCAL ABSORPT ION BANDS OF 

PYROXENE AND GLASSON THE REFLECTANCE SPECTRA OF LUNAR SOlLS 
I N PROCEED l NGS OF THE 1 1 TH LUNAR AND PLANETARY SC l ENCE CONFERENCE 
VOL. 1, 71 9-729 

KOROTEV,R.L. ( 1 9 8 1  
COMPOS I T  l ONAL TRENDS I N  APOLLO 1 6  SOILS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 

KOROTEV,R.L. ( 1 9 8 2 )  
COMPARATIVE GEOCHEMISTRY OF APOLLO 1 6  SURFACE SOILS AND SAMPLES FROM CORES 

6 4 0 0 2  AND 6 0 0 0 2  THROUGH 60007  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A269-A278 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY 1 OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP l LAT l ON 
I N  PROCEED1 NGS OF THE 9TH LUNAR AND PLANETARY SC lENCE CONFERENCE 
VOLt  2, 2287-2298 

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF T H E l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1712 

SH IRLEY,N. + WASSON, J.T. ( 1  981  ) 
MECHANISM FOR THE EXTRUSION OF KREEP 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 965-978 

YOKOYAMA,Y. + REYSS,J.L. + GUI~HARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 
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SOIL: 62240 

LOCATION COMMENTS: S ta t i on  2, southeast r i m  o f  Buster Crater. Co l lec ted along w i t h  
62230. Surface sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 62241 ( 243.4 gm): < 1 mn 1. Co l l ec ted  mass: 463.5 gm 
2. 62242 ( 21.74 gm): 1-2 m 2. Color: 5Y 511 (med. o l i v e  gray) 
3. 62243 ( 19.6 gm): 2-4 mn 3. Bag no.: Doc. bag 006 
4. 62244 ( 16.37 gm): 4-10 mn 4. Container: Tef lon  bag; re turned i n  
5.* 62245 ( 15.75 gm): > 1 cm unsealed vacuum conta iner  

t o  62249 (ALSRC # I ) ,  i n  a i r .  
6. 62240 ( 162.4 gm): Reserve Processed i n  N2. 

* Not inc luded i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 100.0, mature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS : 

(Rose e t  al., 1973) (Boynton, e t  a1 ., 1976) 

% - ppm PPm - 
Si02 : 44.65 Sc: 9.7 La: 12.0 

T i 0 2 :  0.56 V : 21 Ce: 32 

A1203: 27.00 Co: 25.1 Nd: 

Cr203: N i  : Sm: 5.4 

FeO : 5.49 Ba: 130 Eu: 1.07 

MnO : 0.7 Sr : Tb: 1.1 

MgO : 5.84 Hf: 3.2 Dy: 6.5 

CaO : 15.95 Ta: 0.5 Ho: 

Na20 : 0.44 Th: 1.9 Tm: 

K20 : 0.13 U : 0.54 Yb: 3.6 

P205 : 0.10 Lu: 0.49 
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BIBLIOGRAPHY FOR 62241  

I BEHRMANN,C.J. + CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + RALSTON,C. + !,<ALKER,R. ( 1 9 7 3 )  
+ YUHAS,D. 

COSMIC-RAY EXPOSURE HISTORY OF NORTH RAY AND SOUTH RAY MATERIAL 
PROCEEDINGS OF THE FOURTH LUN.AR SCIENCE CONFERENCE 
VOL. 2 P.  1957-1974 

BOYNTON,W.V. + CHOU,C.-L. + ROBINSON,K.L. + WARREN,P.H. + WASSON,J.T. ( 1 9 7 6 )  
LITHOPHILES, SIDEROPHILES, AND VOLATILES I N  APOLLO 1 6  SOILS AND ROCKS 
PROCEEDINGS OF THE SEVENTH. LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  727-742 

BRUNFELT,A.O. + HE IER,K.S. + N ILSSEN,B. + SUNDVOLL,B. + STE INNES,E. ( 1  9 7 3 )  
GEOCHEMISTRY OF APOLL015 AND 1 6  MATERIALS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1209-1218 

CIRLIN,E.H. + HOUSLEY,R.M- ( 1 9 8 1  
DISTRIBUTION AND EVOLUTION OF Zn, Cd AND P b  I N  APOLLO 1 6  REGOLITH SAMPLES AND 

THE AVERAGE U-Pb AGES OF THE PARENT ROCKS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 529-540 

ELDRIDGE,J.S. + O'KELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 3 )  
RADIONUCLIDE CONCENTRATIONS I N  APOLLO 1 6  LUNAR SAMPLES DETERMINED BY 

NONDESTRUCTIVE GAMMA-RAY SPECTROMETRY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2115 -2122  

HUGHES,T.C. + KEAYS,R.R. + LOVERING,J.F. ( 1 9 7 3 )  
SlDEROPHlLE AND VOLATILE TRACE ELEMENTS I N  APOLLO 14, 15, AND 1 6  ROCKS AND 

FINES:  EVIDENCE FOR EXTRALUNAR COMPONENT TL-, AU-, AND AG-ENRICHED 
ROCKS I N  THE ANCIENT LUNAR CRUST 

LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 4 0 0  

JANGHORBAN1,M. +MILLER,M.D. +MA,M.-S. tCHY1 ,L .L .  +EHMANN,W.D. ( 1 9 7 3 )  
OXYGEN AND OTHER ELEMENTAL ABUNDANCE DATA FOR APOLLO 14, 15, 16, AND 1 7  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1115-1126 

KOROTEV,R.L. ( 1 9 8 1  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 

LOVERING, J.F. + WARK,D.A. ( 1 9 7 5 )  
THE LUNAR CRUST-CHEMICALLY DEFINED ROCK GROUPS AND THEIR POTASSIUM-URANIUM 

FRACT l ONAT l ON 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1203-1218 
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MCKAY,D.S. + HEIKEN,G.H. ( 1 9 7 3 )  
THE SOUTH RAY CRATER AGE PARADOX 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  41-48 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

ROSE,H.J.,JR. + BAEDECKER,P.A. + BERMAN,S. + CHRISTIAN,R.P. + DWORNIK,E.J. + ( 1 9 7 5 )  
FINKELMAN,R.B. + SCHNEPFE,M.M. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS RETURNED BY THE APOLLO 15, 16, AND 17 
MISSIONS 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1363-1 374  

ROSE,H.J.,JR. + CUTTITTA,F. + BERMAN,S. + CARRON,M.K. + CHRISTIAN,R.P. ( 1 9 7 3 )  
+ DWORNIK,E.J. + GREENLAND,L.P. + LIGON,D.T.,JR. 

COMPOSITIONAL DATA FORTWENTY-TWO APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1149-1158 

SALISBURY,J.W. +HUNT,G.R. + LOGAN,L.M. ( 1 9 7 3 )  
INFRARED SPECTRA OF APOLLO 1 6  F INES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 3191-3196 

SHIRLEY,N. + WASSON,J.T. ( 1 9 8 1 )  
MECHAN l SM FOR THE EXTRUSION OF KREEP 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A. 965-978 

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
DISTRIBUTION OF INERT GASES I N  FINES FROM THE CAYLEY-DESCARTES REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2079-2096 

WASSON,J.T. + BOYNTON,W.V. + SUNDBERG,L.L. + WA1,C.M. ( 1 9 7 6 )  
VOLAT l LE COMPOUNDS RELEASED DUR l NG LUNAR LAVA-FOUNTA I N I NG 
LUNAR SCIENCE V I  I - L.S.I. 
PART I I  P. 924-926 

YOKOYAMA,Y. + REYSS, J.L. + GUICHARD,F. ( 1  9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 

SOIL 6 2 2 4 1  
Handbook of Lunar Soils



, SOIL: 62280 

LOCATION COMMENTS: Sta t ion 2, 45 m southeast of the r i m  of Buster Crater. Surface ' s o i l  
c o l l e c t e d  w i t h i n  a few meters o f  a 4 m diameter c ra te r .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 62281 ( 218.5 gm): < 1 mn 1. Col lec ted mass:. 410.6 gm 
2. 62282 ( 21.71 gml: 1-2 inn 2. Color: 5Y 6/1 ( l i g h t  o l i v e  gray) 
3. 62283 ( 13.11 gm): 2-4 mn 3. Bag no.: Doc. bag 011 
4. 62284 ( 14.3 gm): 4-10 mn 4. Container: Tef lon bag; returned i n  
5.* 62285 ( 11.99 gm): > 1 cm unsealed vacuum contaf ner 

t o  62289 (ALSRC # l l ,  i n  a i r .  
6. 62280 ( 143.0 gm): Reserve Processed I n  N2. 

* Not included i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 76.0, mature 

, . 2. Agglutinates: 40 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Laul and Schmitt, 1973) (Boynton e t  a1 ., 1976) 

X - ppm ppm 
Si02 : Sc: 8.9 La: 10.6 

Ti02 : 0.60 V : 16 Ce: 26 

A1203: 26.70 Co: 19.7 Nd: - - 
Cr203: 0.11 Ni : Sm: 4.6 

FeO : 5.50 Ba: 120 Eu: 1.15 

PETROGRAPHY: (90-150 urn) 
(Heiken e t  al.. 1973) 

Comporlents 

Brecci  as 
Low-Grade Brown 
Low-Grade 

Col or1 ess 
Med-Grade 
Hi gh-Grade 

Anorthosi t e  
Ca tac las t i c  

Anorthosi t e  
Agglut inates 
Feldspar 
Orthopy roxene 
C l  i nopyroxene 
Glass: 

Col or1 ess 
Brown 
Maskel y n i  t e  
Gray 
Schl i e ren  
Green 

O l i v i n e  
Basal t  

MnO : 0.67 Sr : Tb: 1.00 1.3 
Anorth . Gabbro - 

MgO : 6.6 Hf: 2.8 Dy: 5.4 Spinel - 
CaO : 15.90 Ta: 0.4 Ho: 

Na20 : 0.47 Th: 1.6 Tm: Tota l  Number 

- K,O : 0.12 U : 0.55 Yb: 3.3 Grains 300 

Lu: 0.44 
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B l B L  l OGRAPHY FOR 6 2 2 8 1  

BHANDAR1,N. + GOSWAM1,J.N. + LAL,D. ( 1 9 7 3 )  
SURFACE IRRIDATION ANDEVOLUTION OF THE LUNAR REGOLITH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 2 7 5 - 2 2 9 0  

BOYNTON,W.V. + CHOU,C.-L. + ROBINSON,K.L. + WARREN,P.H. + WASSON, J.T. ( 1 9 7 0 )  
L ITHOPHILES,  SIDEROPHILES, AND VOLATILES I N  APOLLO 1 6  SOILS  AND ROCKS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  727 -742  

BULL,R.K. + DURRAN1,S.A. ( 1 9 7 5 )  
ANNEALING AND ETCHING STUDIES OF FOSSIL  AND FRESH TRACKS I N  LUNAR AND ANALOGOUS 

CRYSTALS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 6 1 9 - 3 6 3 7  

CLARK,R.S. + KEITH,J.E.  ( 1 9 7 3 )  
DETERMINATION OF NATURAL AND COSMIC RAY INDUCED RADIONUCLIDES I N  APOLLO 1 6  

LUNAR SAMPLES 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 1 4 6  

ENGELHARDT,W.V. + HURRLE,H. + LUFT,E. ( 1 9 7 6 )  
M I CRO IMPACT- I NDUCED .CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOS 1 T 1 ON OF THE 

LUNAR REGOLITH 
PROCEED I NGS OF THE SEVENTH LUNAR sc I ENCE CONFERENCE 
VOL. 1 P. 373 -392  

EVENSEN,N.M. + MURTHY,V.R. + COSCIO,M.R.,JR. . ( 1 9 7 3 )  
RB-SR AGES OF SOME MARE BASALTS AND THE ISOTOPIC AND TRACE ELEMENT SYSTEMATICS 

I N  LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1707-1 7 2 4  

HEIKEN,G.H. + MCKAY,D.S. + FRULAND,R.M. ( 1 9 7 3 )  
APOLLO 1 6  SOILS - GRAIN S I Z E  ANALYSIS AND PETROGRAPHY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  251 -266  

HOUCK,K.J. ( 1 9 8 2 )  
PETROLOGIC VARIATIONS I N  APOLLO 1 6  SURFACE SOILS 
PROCEEDINGS OF THE 13th LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A197-A209 

HUGHES,T.C. + KEAYS,R.R. + LOVERING,J.F. ( 1 9 7 3 )  
SIDEROPHILE AND VOLATILE TRACE ELEMENTS I N  APOLLO 14,  15, AND 1 6  ROCKS AND 

FINES:  EVIDENCEFOR EXTRALUNAR COMPONENT TL-, AU-, AND AG-ENRICHED 
ROCKS I N  THE ANCIENT LUNAR CRUST 

LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 4 0 0  

KOROTEV,R.L. ( 1 9 8 1 )  
COMPOS 1 T IONAL TRENDS I N  APOLLO 1 6  SOILS  
I N  PROCEED l NGS OF THE 1 2 t h  LUNAR AND PLANETARY SC l ENCE CONFERENCE 
12A, 577 -605  49 7 
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LAUL,J.C. + SCHMITT,R.A. ( 1 9 7 3 )  
CHEMICAL COMPOSITION OF LUNA-20 ROCKS AND SOIL  AND APOLLO-16 SOILS 
GEOCHIMICA ET COSMOCHIMICA ACTA 
VOL. 3 7  P. 9 2 7  

LAUL,J.C. + SCHMITT,R.A. ( 1 9 7 3 )  
CHEM 1 CAL COMPOS l T l ON OF APOLLO. 1 5 ,  16, AND 1 7 SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1349-1 3 6 8  

LOVERING,J.F. + WARK,D.A. ( 1 9 7 5 )  
THE LUNAR CRUST-CHEMICALLY DEFINED ROCK GROUPS AND THEIR POTASSIUM-URANIUM 

FRACTIONATION 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1203-1 2 1 8  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 31 5-335 

MORRIS,R.V. ( 1 9 7 7 )  
OR IGI N AND EVOLUTION ON THE GRA I N-s IZE DEPENDENCE OF THE CONCENTRATION OF F I NE- 

GRAINED METAL I N  LUNAR SOIL:  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3719-3747 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

SHIRLEY,N. + WASSON,J.T. ( 1 9 8 1 )  
MECHANI SM FOR THE EXTRUSION OF KREEP 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 965-978 

SILVER,L.T. ( 1 9 7 3 )  
URANIUM-THORIUM-LEAD ISOTOPIC CHARACTERISTICS I N  SOME REGOLITHIC 

MATERIALS FROM THE DESCARTES REGION 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 6 7 2  

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
DISTRIBUTION OF INERT GASES I N  F INES FROM THE CAYLEY-DESCARTES REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2079-2096 

WASSON,J.T. + BOYNTON,W.V. + SUNDBERG,L.L. + WA1,C.M. ( 1 9 7 6 )  
VOLATILE COMPOUNDS RELEASED DURING LUNAR LAVA-FOUNTAINING 
LUNAR SCIENCE V l  I - L.S.I. 
PART I1 P. 924 -926  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUD 1 ES OF LUNAR REGOL l TH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 
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SOIL: 63320 

LOCATION COMMENTS: S ta t i on  13, under overhang of "shadow rock," a 5 x 4 m brecc ia  
boulder. Was c o l l e c t e d  as a "shadow" s o i l .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 63321 ( 25.67 gm): < 1 n 1. Col lec ted mass: 351.5 gm 
2. 63322 ( 2.65 gm): 1-2 n 2. Color: 
3. 63323 ( 2.02 gm): 2-4 n 3. Bag no.: Doc. bag 426 
4. 63324 ( 1.14 9): 4-10 mn 4. Container: Teflon bag; re turned i n  
5. ( gm): > 1 cm sample c o l l e c t i o n  bag 6, i n  
6. 63320 ( 320.0 gm): Reserve a i r .  Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 47.0, submature 

2. Agglut inates:  33 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

( B r u n f e l t  e t  a1 . , 1973) (Boynton e t  a1 . , 19761 

% - ppm ppm 
Si02 : Sc: 8.2 La: 9.3 

Ti02 : 0.35 V : 15 Ce: 24 
- 

A1203: 28.93 Co: 19.8 Nd: 

Cr203: 0.94 Ni :- Sm: 4.1 

FeO : 4.67 Ba: 130 Eu: 1.21 

MnO : 0.68 Sr : Tb: 0.78 

MgO : 6.96 Hf: 3.3 Dy: 5.9 

CaO : 15.67 Ta: 0.5 Ho: 

Na20:  0.57 Th: 1.3 Tm: 

K20 : 0.77 U : 0.44 Yb: 3.1 

'2'5 
Lu: 0.45 

s : 

PETROGRAPHY: (90-150 urn) 
(Heiken e t  a1 . , 1973) 

Components - % 

Brecclas 
Low-Grade Brown 4.6 
Low-Grade 

Col or1 ess 14.0 
Med-Grade 23.3 
H i  gh-Grade 0.6 

Anorthosi t e  1.6 
Catacl a s t i c  

Anorthosi t e  9.6 
Aggl u t i  nates 32.6 
Fel  dspar 9.6 
Orthopyroxene 1.6 
C l  i nopyroxene 1.0 
Glass : 

Col or1  ess 4.3 
Brown 0.3 
Maskel y n i  t e  - 
Gray 
Schl i e ren  - 
Green - 

01 i v i n e  - 
Basal t - 
Nor i  t e  1.6 
Anorth . Gabbro - 
Spinel - 

Tota l  Number 
Grains 300 . 
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B l BL l OGRAPHY FOR 6 3 3 2 1  

BOGARD,D.D. + NYQUIST,L.E. ( 1 9 7 3 )  
40AR/36AR VARIATIONS I N  APOLLO 1 5  AND 1 6  REGOLITH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1975 -1986  

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + STEINNES,E. + SUNDVOLL,B. ( 1 9 7 3 )  
ELEMENTAL COMPOSITION OF APOLLO 1 5  AND 1 6  ROCKS, F I N E S  AND MINERALS 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 100  

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + SUNDVOLL,B. + STEINNES,E. ( 1 9 7 3 )  
GEOCHEMISTRY OF APOLL015 AND 1 6  MATERIALS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1209 -1218  

CHANG,S. +LENNON,K. ( 1 9 7 5 )  
IMPLANTATION OF CARBONAND NITROGEN IONS INTO LUNAR F INES:  TRAPPING 

E F F I C I E N C I E S  AND SATURATION CONCENTRATIONS 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2179 -2188  

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR S O l L  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2281 -2290  

EBERHARDT,P. + EUGSTER,O. + GEISS,J.  + GROGLER,N. + GUGGISBERG,S. + MORGELI,M. ( 1 9 7 6 )  
NOBLE GASES I N  THE APOLLO 1 6  SPECIAL SOILS FROM THE EAST-WEST S P L I T  AND THE 

PERMANENTLY SHADOWED AREA 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  563 -585  

EVENSEN,N.M. +MURTHY,V.R. +COSCIO,M.R.,JR. ( 1 9 7 3 )  
RB-SR AGES OF SOME MARE BASALTS AND THE ISOTOPIC AND TRACE ELEMENT SYSTEMATICS 

I N  LUNAR F I N E S  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 

.VOL. 2 P. 1707 -1724  

EVENSENpNeM. +MURTHY,V.R. +COSCIO,M.R.,JR. ( 1 9 7 4 )  
c PROVENANCE OF KREEP AND THE EXOTIC COMPONENT: ELEMENTAL AND ISOTOPIC STUDIES OF 

GRAIN S I Z E  FRACTIONS I N  LUNAR SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1401 -1418  

FIREMAN,E.L. + DIAMICO,J. + DEFELICE,J.  ( 1 9 7 3 )  
R A D I O A C T I V I T I E S  VS. DEPTH I N  APOLLO 1 6  AND 1 7  S O l L  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2131 -2144  
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GANAPATHY,R. +MORGAN,J.W. +HIGUCHI ,H.  +ANDERS,E. +ANDERSON,A.T.,JR. ( 1 9 7 4 )  
METEORITIC AND VOLATILE ELEMENTS I N  APOLLO 1 6  ROCKS AND I N  SEPARATED PHASES FRO 

1 4 3 0 6  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1659-1684 

HEIKEN,G.H. + MCKAY,D.S. + FRULAND,R.M. ( 1 9 7 3 )  
APOLLO 1 6  SOlLS - GRAIN S I Z E  ANALYSIS AND PETROGRAPHY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  251-266 

HEJKEN,G.H. + MCKAY,D.S. + TAYLOR,R.M. ( 1 9 7 3 )  
APOLLO 1 6  SOlLS 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P .  34 2 

HERTOGEN,J. + JANSSENS,M.J. + TAKAHASHI,H. + PALME,H. + ANDERS,E. ( 1 9 7 7 )  
LUNAR BASINS AND CRATERS: EVIDENCE FOR SYSTEMATIC COMPOSITIONAL CHANGE OF 

BOMBARDING POPULATION 
PROCEED1 NGS OF THE E l GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  17-45 

HEYMANN,D. + JORDAN, J .L. + WALKER, A. (1.978) 
DZICZKANIEC,M. + RAY,J. + PALMA,R. 

INERT GAS MEASUREMENTSIN THE APOLLO-16 D R I L L  
CORE AND AN EVALUATIONOF THE STRATIGRAPHY AND 
DEPOSITIONAL HISTORY OF THIS CORE 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1885-1912 

HOUCK,K.J. ( 1 9 8 2 )  
PETROLOGIC VARIATIONS I N  APOLLO 1 6  SURFACE SOlLS 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A197-A209 

IMAMURA,M* + N I S H I  IZUMI ,K. + HONDA,M. + FINKEL,R.C. + ARNOLD, J.R. + KOHL,C.P. ( 1 9 7 4 )  
DEPTH PROFILES OF MN531N LUNAR ROCKS AND SOlLS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2093-2104 4 

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 3 )  
VOLATILE TRACE ELEMENTS AND THE CHARACTER IZAT  ION OF THE CAYLEY FORMAT ION AND THE 

PR l M l T 1 VE LUNAR CRUST 3 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1313-1324 

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I  AND P205  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1737-1 7 5 2  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 6 )  
CHEMICAL FRACTIONATIONOF RU AND OS I N  THE MOON 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3437-3446 

KIRSTEN,T. + HORN,P. + K IK0 ,J .  ( 1 9 7 3 )  
39AR-40AR DATING AND RARE GAS ANALYSIS OF APOLLO 1 6  ROCKS AND SOlLS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1757-1 784 SOIL 6 3 3 2 1  

502  
Handbook of Lunar Soils



KOROTEV,R.L. + HASKIN,L.A. + LINDSTROM,M.M. ( 1 9 8 0 )  
A SYNTHESIS OF LUNAR HIGHLANDS COMPOSITIONAL DATA 
I N  PROCEEDINGS OF T H E l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOi .  1, 395-429 

KOROTEV,R.L. ( 1 9 8 1  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 

KOTHAR1,B.K. + GOEL, P.S. ( 1 9 7 3 )  
NITROGEN I N  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1587-1 5 9 6  

KRAHENBUHL,U. + GANAPATHY,R. + MORGAN,J.W. + ANDERS,E. ( 1 9 7 3 )  
VOLATILE ELEMENTS I N  APOLLO 1 6  SAMPLES - POSSIBLE EVIDENCE FOR OUTGASSING 

OF MOON 
SC l ENCE 
VOL. 180 P. 8 5 8  

KRAHENBUHL,U. + GANAPATHY,R. + MORGAN,J.W. + ANDERS,E. ( 1 9 7 3 )  
VOLATILE ELEMENTS I N  APOLLO 1 6  SAMPLES - IMPLICATIONS FOR HIGHLAND VOLCANISM AND 

ACCRETION HISTORY OF THE MOON 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1325-1 3 4 8  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 31  5-335 

MORRIS,R.V. ( 1 9 7 7 )  
OR l GI N AND EVOLUT ION ON THE GRA I N-S I ZE DEPENDENCE OF THE CONCENTRAT l ON OF F I NE- 

GRAINED METAL I N  LUNAR SOIL:  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  371 9-3747 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

* 
MULLER,O. ( 1  9 7 3 )  
CHEMICALLY BOUND NITROGEN CONTENTS OF APOLLO 1 6  AND APOLLO 1 5  LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1625-1634 

MULLER,O. ( 1 9 7 5 )  
L lTHOPHlLE TRACE AND MAJOR ELEMENTS I N  APOLLO 1 6  AND 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1303 -1312  

NYQUIST,L.E. + BANSAL,B.M. + WIESMANN,H. ( 1 9 7 6 )  
RB-SR SYSTEMATICS OF AGGLUTINATE FRACTIONS FROM APOLLO 1 6  SOILS 
LUNAR SCIENCE V I I  - L.S. I .  
PART I I  P. 639-641 SOIL  6 3 3 2 1  
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PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAA6,R.K.L. ( 1 9 7 3 )  
+ SCHNETZLER,C.C. 

APOLLO 1 6  RETURNED LUNAR SAMPLES - LlTHOPHlLE TRACE-ELEMENT ABUNDANCES 
: - '') 

PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1427-1436 

PRICE,P.B. + CHAN,J.H. + HUTCHEON,I.D. + MACDOUGALL,D. + RAJAN,R.S. + SHIRK,E. ( 1 9 7 3 )  
+ SULLIVAN, J.D. 

LOW ENERGY HEAVY IONS I N  THE SOLAR SYSTEM 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2347-2362 I 

RHODES,J.M. + ADAMS,J.B. + BLANCHARD,D.P. + CHARETTE,M.P. + RODGERS,K.V. + ( 1 9 7 5 )  
JACOBS,J.W. + BRANNON,J.C. + HASKIN,L.A. 

CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2291-2308 

RHODES, J .M. + ADAMS, J .B. + CHARETTE, M.B. + RODGERS, K .V. ( 1 9 7 5 )  
THE CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS 
LUNAR SCIENCE V I  - L.S.1. 
P. 665-667 

SILVER,L.T. ( 1 9 7 3 )  
URANIUM-THORIUM-LEAD ISOTOPIC CHARACTERISTICS I N  SOME REGOLITHIC 

MATERIALS FROM THE DESCARTES REGION 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 6 7 2  

UNRUH,D.M. + TATSUMOT0,M. ( 1 9 7 7 )  
EVOLUTION OF MARE BASALTS: THE COMPLEXITY OF THE U-TH-PB SYSTEM 
PROCEED l NGS OF THE E l GHTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1673-1696 

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
DISTRIBUTION OF INERT GASES I N  FINES FROM THE CAYLEY-DESCARTES REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2079-2096 

WANKE,H. + DREIBUS,G.+ PALME,H. ( 1 9 7 8 )  
PRIMARY MATTER I N  THE LUNAR HIGHLANDS: THE 
CASE OF THE SlDEROPHlLE ELEMENTS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE . 
VOL. 1, 83-110 
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SOIL: 63340 

LOCATION COMMENTS: S ta t i on  13, under overhang of "shadow rock," a 5 x 4 m brecc ia  
boulder. Was c o l l e c t e d  as a "shadow" s o i l  . 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 63341 ( 25.88 gm): < 1 mn 1. Col lec ted mass: 181.2 gm 
2. 63342 ( 2.52 gm): 1-2mn 2. Color: 
3. 63343 ( 2.13 gm): 2-4 mn 3. Bag no.: Doc. bag 427 
4. 63344 ( 0.96 gm): 4-10 m 4. Container: Tef lon  bag; re turned i n  
5. ( gm): > 1 cm sample c o l l e c t i o n  bag 6, i n  
6. 63340 ( 149.7 gm): Resewe a i r .  Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 54.0 

2. Agglut inates:  40 

3. 

4. 

'GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
( B r u n f e l t  e t  a1 . , 1973) (Krlhenbuhl e t  a1 . , 1973 1 

% - ppm ppm 
sio2 : 
Ti02 : 

A1 203 : 

Cr203: 

FeO : 

MnO : 

MgO : 

CaO : 

La : 

Ce : 
Nd: 

Sm : 

Eu : 

Tb : 

Dy: 

Ho : 

Na20 : 0.56 Th : Tm : 

K20 : 0.15 U : 398 Yb: 

PETROGRAPHY: (90-150 um) 
(Heiken e t  al., 1973) 

Components 

Breccias 
Low-Grade Brown 
Low-Grade 
. Co lor less  

Med-Grade 
Hi  gh-Grade 

Anorthosi t e  
Catacl a s t i c  

Anorthosi t e  
Agglut inates 
Fel  dspar 
Orthopy roxene 
C l  i nopy roxene 
Glass : 

Col or1  ess 
Brown 0.7 
Maskel y n i  t e  - 
Gray 
Schl i e ren  - 
Green - 

O l i v i n e  - 
Basa l t  1.7 
Nor i  t e  0.3 
Anorth. Gabbro - 
Spinel - 

Tota l  Number 
Grains 302 
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B l B L  l OGRAPHY FOR 63341  

BHATTACHARYA,S.K. + GOSWAM1,J.N. + LAL,D. + PATEL,P.P. + RA0,M.N. ( 1 9 7 5 )  
LUNAR REGOLITH AND GAS-RICH METEORITES: CHARACTERIZATION BASED ON PARTICLE 

TRACKS AND GRA I N-S I ZE D I.STR I BUT IONS 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3509-3526 

BOGARD,D.D. + NYQUIST,L.E. ( 1 9 7 3 )  
40AR/36AR VARIATIONS I N  APOLLO 1 5  AND 1 6  REGOLITH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1975-1986 

BRUNFELT,A.O. + HEIER,K.S. + N ILSSEN,B. + STEINNES,E. + SUNDVOLL,B. ( 1 9 7 3 )  
ELEMENTAL COMPOSITION OF APOLLO 1 5  AND 1 6  ROCKS, F INES AND MINERALS 
LUNAR SCIENCE 1V THE LUNAR SCIENCE INSTITUTE 
P. 100 

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + SUNDVOLL,B. + STEINNES,E. ( 1 9 7 3 )  
GEOCHEMISTRY OF APOLL015 AND 1 6  MATERIALS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1209-1218 

CADENHEAD,D.A. + BROWN,M.G. + RICE,D.K. + STETTER,J.R. ( 1 9 7 7 )  
SOME SURFACE AREA AND POROSITY CHARACTERIZATIONS OF LUNAR SOILS 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  1291-1303 . 

CHANG,S. +LENNON,K. ( 1 9 7 5 )  
IMPLANTATION OF CARBONAND NITROGEN IONS INTO LUNAR FINES: TRAPPING 

EFFICIENCIES AND SATURATION CONCENTRATIONS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2179-2188 

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR SOIL MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2281-2290 

CHARETTE,M.P. + SODERBLOM,L.A. + ADAMS, J .B. + GAFFEY,M. J. + MCCORD,T.B. ( 1 9 7 6 )  
AGE-COLOR RELATIONSHIPS I N  THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2579-2592 

EBERHARDT,P. + EUGSTER,O. + GEISS,J. + GROGLER,N. + GUGGISBERG,S. + MORGELI,M. ( 1 9 7 6 )  
NOBLE GASES I N  THE APOLLO 1 6  SPECIAL SOILS FROM THE EAST-WEST S P L I T  AND THE 

PERMANENTLY SHADOWED AREA 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P.  563-585 

EVENSEN,N.M. + MURTHY,V.R. + COSCIO,M.R.,JR. ( 1 9 7 3 )  
RB-SR AGES OF SOME MARE BASALTS AND THE ISOTOPIC AND TRACE ELEMENT SYSTEMATICS 

I N  LUNAR FINES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1707-1 724  
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GAMMAGE,R.B. + HOLMES,H.F. ( 1 9 7 5 )  
BLOCKING OF THE WATER-LUNAR F I N E S  REACTION BY A I R  AND WATER CONCENTRATION 

EFFECTS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 3 0 5 - 3 3 1 6  

GANAPATHY,R. + MORGAN,J.W. + HIGUCHI,H. + ANDERS,E. + ANDERSON,A.T.,JR.. ( 1 9 7 4 )  
METEORITIC AND VOLATILE ELEMENTS I N  APOLLO 1 6  ROCKS AND I N  SEPARATED PHASES FRO 

1 4 3 0 6  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P a  1 6 5 9 - 1 6 8 4  

HEIKEN,G.H. + MCKAY,D.S. + FRULAND,R.M. ( 1 9 7 3 )  
APOLLO 1 6  SOILS  - GRAIN S I Z E  ANALYSIS AND PETROGRAPHY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  2 5 1  -266  

HEIKEN,G.H. + MCKAY,D.S. + TAYLOR,R.M. ( 1 9 7 3 )  
APOLLO 1 6  S O I L S  
LUNAR SCIENCE I V THE LUNAR SCIENCE l NST ITUTE 
P. 3 4  2 

HERTOGEN,J. + JANSSENS,M.J. + TAKAHASH1,H. + PALME,H. + ANDERS,E. ( 1 9 7 7 )  
LUNAR BASINS AND CRATERS: EVIDENCE FOR SYSTEMATIC COMPOSITIONAL CHANGE OF 

BOMBARDING POPULATION 
PROCEED l NGS OF THE E 1 GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  17 -45  

HEYMANN,D. + JORDAN,J.L. + WALKER,A. ( 1 9 7 8 )  
DZICZKANIEC,M. + RAY,J. + PALMA,R. 

INERT GAS MEASUREMENTSIN THE APOLLO-16 D R I L L  
CORE AND AN EVALUATIONOF THE STRATIGRAPHY AND 
DEPOS I T  IONAL H ISTORY OF T H I S  CORE 
I N  PROCEEDINGS OF THE 9TH  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1885-1 91 2 

HOLMES,H.F. + FULLER,E.L.,JR. + GAMMAGE,R.B. ( 1 9 7 3 )  
INTERACTION OF GASES WITH LUNAR MATERIALS - APOLLO 12, 14, AND 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2 4 1  3 -2424  

HOLMES,H.F- + FULLER,E.L.,JR. +GAMMAGE,R.B. ( 1 9 7 4 )  
SOME SURFACE PROPERTIES OF APOLLO 1 7  S O I L S  
PROCEED 1 NGS OF THE F l FTH  LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 2 2 7 5 - 2 2 8 6  

HOUCK,K.J. ( 1 9 8 2 )  
PETROLOGIC VARIATIONS I N  APOLLO 1 6  SURFACE SOILS  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A197 -A209  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 3 )  
VOLATILE TRACE ELEMENTS AND THE CHARACTERIZATION OF THE CAYLEY FORMATION AND THE 

P R I M I T I V E  LUNAR CRUST 
PROCEED1 NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P .  1313 -1324  
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KIRSTEN,T. + HORN,P. + KIKOPJ. ( 1 9 7 3 )  
39AR-40AR DATING AND RARE GAS ANALYSIS OF APOLLO 1 6  ROCKS AND SOILS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1757-1 784 

COMPOSITIONAL TRENDS IN APOLLO 1 6  SOILS 
IN PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 

KOTHAR1,B.K. + GOEL, P.S. ( 1 9 7 3 )  
NITROGEN I N  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1587-1 596  

KRAHENBUHL,U. + GANAPATHYPR. + MORGAN,J.W. + ANDERS,E. ( 1 9 7 3 )  
VOLATILE ELEMENTS I N  APOLLO 1 6  SAMPLES - POSSIBLE EVIDENCE FOR OUTGASSING 

OF MOON 
SC l ENCE 
VOL. 180 P. 8 5 8  

KRAHENBUHL, U. + GANAPATHY, R. + MORGAN, J W + ANDERS, E. ( 1 9 7 3  
VOLATILE ELEMENTS I N  APOLLO 16 SAMPLES - IMPLICATIONS FOR HIGHLAND VOLCANISM AND 

ACCRETION HISTORY OF THE MOON 
PROCEED I NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1325-1 348 

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE I NDICES OF LUNAR SOILS: A COMPARATI VE FMR STUDY 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P . .315-335 

MORRIS,R.V. ( 1 9 7 7 )  
ORIGIN AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF FIPIE- 

GRAINED METAL I N  LUNAR SOIL:  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3719-3747 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

NYQUIST,L.E. + BANSAL,B.M. + WIESMANN,H. ( 1 9 7 6 )  
RB-SR SYSTEMAT I CS OF. AGGLUT I NATE FRACT l ONS FROM APOLLO 1 6 SO I LS 
LUNAR SCIENCE V I  I - L.S.I .  
PART I I  P. 639-641 

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAA6,R.K.L. ( 1 9 7 3 )  
+ SCHNETZLER,C.C. 

APOLLO 1 6  RETURNED LUNAR SAMPLES - LITHOPHILE TRACE-ELEMENT ABUNDANCES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1427-1436 
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RHODES, J .M. + ADAMS, J .B. + BLANCHARD,D.P. + CHARETTE,M.P. + RODGERS ,K.v. + ( 1  9 7 5 )  
JACOBS,J.W. + BRANNON,J.C. + HASKIN,L.A. I\ 

CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR S O I L S '  
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2291 -2308  

RHODES,J.M. + ADAMS,J.B. + CHARETTE,M.B. + RODGERS,K.V. ( 1 9 7 5 )  
THE CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS 
LUNAR SCIENCE V I  - L.S.1. 
P .  665 -667  

SILVER,L.T. ( 1 9 7 3 )  
URAN I UM-THOR I UM-LEAD I SOTOP l C CHARACTER l ST ICS I N SOME REGOL l TH l C 

MATER l ALS FROM THE DESCARTES REGION 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 6 7 2  

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
D ISTRIBUTION OF INERT GASES I N  F INES FROM THE CAYLEY-DESCARTES REGION 
PROCEED1 NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 2079 -2096  
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SOIL: 63500 

LOCATION COMMENTS: S ta t i on  B. "Reference" s o i l ,  c o l l e c t e d  5 m west, nowthwest o f  "shadow 
rock." Rake s o i l .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 63501 ( 342.5 gm): < 1 mn 1. Col lec ted mass: 601.5 gm 
2. 63502 ( 25.29 gm): 1-2 mn 2. Color: N6 (med. l i g h t  gray) 
3. 63503 ( 14.53 9): 2-4 mn 3. Bag no. : Doc. bag 346 
4. 63504 ( 17.34 gm): 4-10 n 4. Container: Tef lon  bag; re turned i n  
5.* 63505 ( 19.07 gm): > 1 cm sample c o l l e c t i o n  bag 4,  i n  

t o  63515 a i r .  Processed i n  N2. 
6. 63500 ( 201.8 gm): Reserve 

* Not included i n  t o t a l  mass of s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 46.0, submature 

2. Agglut inates:  1 0 -  . 

GRAIN SIZE PARAMETERS: 

1. M*: 110 um ( <  1 cm); 71 um ( <  1 n )  

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Bansal e t  a1 . , 1973) (Wanke e t  a1 . , 1975) 

% - ppm - PP"' 
Si02 : 45.02 Sc: 7.43 La: 0.99 

T1O2: 0.53 V : Ce: 20 

A1203: 27.72 Co: 6.19 Nd: - 
Cr203: N i  : - Sm: 0.45 

FeO : 4.72 Ba : Eu: 1.06 

PETROGRAPHY: (90-1 50 um 
(Heiken e t  al.,  1973) 

Components - % 

Breccias 
Low-Grade Brown 
Low-Grade 

Col or1 ess 
Med-Grade 
Hi  gh-Grade 

Anorthosi t e  
Catacl a s t i c  
. Anorthosi te 
Agglut inates 
Feldspar 
Orthopy roxene 
C1 i nopy roxene 
Glass: 

Col or1 ess 
Brown 
Maskelyni t e  
Gray 
Schl i e r e n  
Green 

O l i v i n e  
Basa l t  

MnO : 0.70 Sr: 190 Tb: 0.13 
1.3 

Anorth . Gabbro - 
MgO : 5.25 H f :  0.56 Dy: 0.94 Spinel - 
CaO : 15.87 Ta: 0.03 Ho: 

Na20 : 0.46 Th : Tm : Total  Number 

- K,O : 0.9 U : Yb: 0.68 Grains 300 

Lu: 0.10 
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B I B L  I OGRAPHY FOR 6 3 5 0  1 

ADAMS,J.B. + MCCORD,T.B. ( 1 9 7 3 )  
V I T R I F I C A T I O N  DARKENING I N  THE LUNAR HIGHLANDS AND IDENTIFICATION OF DESCARTES 

MATERIAL AT THE APOLLO 1 6  S I T E  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 163-1 7 8  

ALLEN,R.O.,JR. + JOVANOVIC,S. +REED,G.W.,JR. ( 1 9 7 4 1 ,  
A STUDY OF 204PB PARTITION I N  LUNAR SAMPLES USING TERRESTRIAL AND METEORITIC 

ANALOGUES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1617-1624 

ALVAREZ,R. ( 1 9 7 7 )  
PHOTOCONDUCTIVE EFFECTS ON LUNAR AND TERRESTRIAL F INES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1277-1 290 

BANSAL,B.M. + CHURCH,S.E. + GAST,P.W. + HUBBARD,N. J. + RHODES, J .M. + w IESMANN,H. ( 1  9 7 2 )  
CHEMICAL COMPOSITION OF SOIL FROM APOLLO-16 AND LUNA-20 S ITES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 7 P e  2 9  

.BHANDARI,N. + GOSWAM1,J.N. + LAL,D. ( 1 9 7 3 )  
SURFACE IRRIDATION ANDEVOLUTION OF THE LUNAR REGOLITH 
PROCEED 1 NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 3 P.  2275-2290 

BHATTACHARYA, S.K. + GOSWAM I ,  J .N. + LAL, D. + PATEL,P.P. + RA0,M.N. ( 1 9 7 5  
LUNAR REGOLITH AND GAS-RICH METEORITES: CHARACTERIZATION BASED ON PARTICLE 

TRACKS AND GRAIN-SIZE DISTRIBUTIONS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3509-3526 

BICKEL,C.E. ( 1 9 7 7 )  
PETROLOGY OF 78155:  AN EARLY, THERMALLY METAMORPHOSED POLYMICT BRECCIA 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2007-2027 

BOGARD,D.D. +NYQUIST,L.E.  ( 1 9 7 3 )  
40AR/36AR VARIATIONS I N  APOLLO 1 5  AND 1 6  REGOLITH 
PROCEED I NGS OF THE FOURTH LUNAR SC I ENCE CONFERENCE 
VOL. 2 P. 1975-1 9 8 6  

BOYNTON,W.V. + BAEDECKER,P.A. + CHOU,C.-L. + ROBINSON,K.L. + WASSON,J.T. ( 1 9 7 5 )  
M IX ING AND TRANSPORT OF LUNAR SURFACE MATERIALS: EVIDENCE OBTAINED BY THE 

DETERMINATION OF LITHOPHILE, SIDEROPHILE, AND VOLATILE ELEMENTS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2241-2260 

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + STEINNES,E. + SUNDVOLL,B. ( 1 9 7 3 )  
ELEMENTAL COMPOSITION OF APOLLO 1 5  AND 1 6  ROCKS, FINES AND MINERALS 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 100 
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BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + SUNDVOLL,B. + STEINNES,E. ( 1 9 7 3 )  
GEOCHEMISTRY OF APOLL015 AND 1 6  MATERIALS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE, 
VOL. 2 P .  1209 -1218  

BUTLER,J.C. + GREENE,G.M. + KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F I N E S .  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 267 -278  

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYS I S OF THE GRA I N S I ZE-FREQUENCY D l  STR IBUT I ONS OF LUNAR F l NES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 2 9 - 8 4 2  

CHANG,S. +LENNON,K. ( 1 9 7 5 )  
IMPLANTATION OF CARBONAND NITROGEN IONS INTO LUNAR F INES:  TRAPPING 

E F F I C I E N C I E S  AND SATURATION CONCENTRATIONS 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2179 -2188  

CHANG, S. + LENNON,K. + WALBERG,G. ( 1 9 7 5 )  
SULFUR I N MAGNET l C ANDNON-MAGNET I C PART l CLES OF APOLLO 1 6 SO I L S  
LUNAR SCIENCE V I  - L.S. I .  
P. 131-133 

CHARETTE,M.P. +ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR S O I L  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 16 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281 -2290  

CHARETTE,M.P. + SODERBLOM,L.A. + ADAMS,J.B. + GAFFEY,M.J. + MCCORD,T.B. ( 1 9 7 6 )  
AGE-COLOR RELATIONSHIPS I N  THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2579 -2592  

CIRLIN,E.H. + HOUSLEY,R.M. ( 1 9 8 1  
D ISTRIBUT ION AND EVOLUTION OF Zn, C d  AND P b  I N  APOLLO 1 6  REGOLITH SAMPLES AND 

THE AVERAGE U-Pb AGES OF THE PARENT ROCKS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 529 -540  

CRIPE,J.D. + MOORE,C.B. ( 1 9 7 5 )  
TOTAL SURFACE CONTENTSOF APOLLO 15, 16, AND 1 7  SAMPLES 
LUNAR SCIENCE V I  - L.S. I .  
P. 167-1 68 

EBERHARDT,P. + EUGSTER,O. + GEISS,J. + GROGLER,N. + GUGGISBERG,S. + MORGELI,M. ( 1 9 7 6 )  
NOBLE GASES I N  THE APOLLO 1 6  SPECIAL SOILS FROM THE EAST-WEST S P L I T  AND THE 

PERMANENTLY SHADOWED AREA 
PROCEED I NGS OF THE SEVENTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P .  563 -585  

ELDRIDGE,J.S. + OIKELLEY,G.D. + NORTHCUTT,K.J. ( 1 9 7 5 )  
PRIMORDIAL AND COSMOGENIC RADIONUCLIDES I N  DESCARTES AND TAURUS-LITTROW 

MATERIALS: EXTENSION OF STUDIES BY NONDESTRUCTIVE GAMMA-RAY SPECTROMETRY 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1407 -1418  S O I L  6 3 5 0 1  
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ELDRIDGE,J.S. + OIKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 3 )  
RAD 1 ONUCL l DE CONCENTRAT l ONS 1 N APOLLO 1 6  LUNAR SAMPLES DETERM l NED BY 

NONDESTRUCTIVE GAMMA-RAY SPECTROMETRY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2115 -2122  

EVENSEN,N.M. +MURTHY,V.R. +COSCIO,M.R.,JR. ( 1 9 7 3 )  
RB-SR AGES OF SOME MARE BASALTS AND THE ISOTOPIC AND TRACE ELEMENT SYSTEMATICS 

I N  LUNAR F l NES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1707-1724 

FALLICK,A.E. + PILLINGER,C.T. + STEPHENSON,A. ( 1 9 8 0 )  
ON THE BEHAVIOUR OF DISSEMINATED IRON DROPLETS DURING REGOLITH MATURATION 
LUNAR AND PLANETARY SCIENCE X I ,  P. 273-275 

FINKELMAN,R.B. + BAEDECKER,P.A. + CHR ISTIAN,R.P. + BERMAN,S. + SCHNEPFE,M.M. + ( 1  9 7 5 )  
ROSE,H.J., JR. 

TRACE-ELEMENT CHEMISTRY AND' REDUCING CAPACITY OF S I Z E  FRACTIONS FROM THE APOLLO 
1 6  REGOLITH 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1385-1 3 9 8  

FIREMAN9E.L. + DIAMICO,J. + DEFELICE,J. ( 1 9 7 3 )  
RADIOACTIV IT IES  VS. DEPTH I N  APOLLO 1 6  AND 1 7  S O l L  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2131-2144 

FIREMAN,E.L. +DAMICO,J .  +DEFEL ICE,J .  ( 1 9 7 6 )  
E V l  DENCE FOR CARBON-1 41 N THE SOLAR W l ND 
LUNAR SCIENCE V I I  - L.S. I .  
PART I P. 257 -259  

GANAPATHY,R. + MORGAN, J .W. + H I GUCH I ,H. + ANDERS,E. + ANDERSON, A.T., JR. ( 1 9 7 4  
METEORITIC AND VOLATILE ELEMENTS I N  APOLLO 1 6  ROCKS AND I N  SEPARATED PHASES FRO 

1 4 3 0 6  
PROCEED1 NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1659-1684 

GLASS,B.P. ( 1 9 7 6 )  
MAJOR ELEMENT COMPOSITION OF APOLLO 11,16 AND 17 GLASSES. 
LUNAR SCIENCE V I I  - L.S.I. 
PART I P. 293-295 

GLASS.,B.P. ( 1 9 7 6 )  
MAJOR ELEMENT COMPOSITION OF GLASSES FROM APOLLO 11, 1 6  AND 1 7  S O l L  SAMPLES 
PROCEED l NGS OF THE SEVENTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 1 P.  679 -693  

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 5 )  
AUGER ANALYSIS OF THE LUNAR SOIL:  STUDY OF PROCESSES WHICH CHANGE THE SURFACE 

CHEMISTRY AND ALBEDO 
PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P.  3285-3304 
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GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 6 )  
THE SURFACE CHEMICAL COMPOSITION OF LUNAR SAMPLES AND I T S  SIGNIFICANCE FOR 

OPT l CAL PROPERT I E S 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 901-911 

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 6 )  
ELECTRICAL PROPERTIES OF APOLLO 1 7  ROCK AND S O l L  SAMPLES AND A SUMMARY OF 

ELECTRICAL PROPERTIES OF LUNAR MATERIAL AT 4 5 0  MHz FREQUENCY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2583-2603 

GOLDSTEIN,J.I. + AXON,H.J. ( 1 9 7 3 )  
METALLIC PARTICLES FROM 3 APOLLO 1 6  SOlLS 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P.  299  

GOLDSTEIN,J.I. + AXON,H.J. ( 1 9 7 3 )  
COMPOSITION, STRUCTURE, AND THERMAL HISTORY OF METALLIC PARTICLES FROM 3 APOLLO 

1 6  SOILS, 65701,  68501,  AND 63501  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 751-776 

GOLDSTEIN,J.I. + HEWINS,ReH. + AXON,H.J. ( 1 9 7 4 )  
METAL S I L I C A T E  RELATIONSHIPS I N  APOLLO 1 7  SOlLS 
PROCEED I NGS OF THE F IFTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P.  653 -672  

HEIKEN,G.H. + MCKAY,D.S. + FRULAND,R.M. ( 1 9 7 3 )  
APOLLO 1 6  SOlLS - GRAIN S I Z E  ANALYSIS AND PETROGRAPHY 
PROCEED1 NGS OF THE FOURTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P.  251-266 

HEIKEN,G.H. + MCKAY,D.S. + TAYLOR,R.M. ( 1 9 7 3 )  
APOLLO 1 6  SOlLS 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 3 4  2 

HERTOGEN,J. + JANSSENS,M.J. +TAKAHASHI,H. +PALME,H. +ANDERS,E. ( 1 9 7 7 )  
LUNAR BASINS AND CRATERS: EVIDENCE FOR SYSTEMATIC COMPOSITIONAL CHANGE OF 

BOMBARDING POPULATION 
PROCEEDI NGS OF THE E I GHTH LUNAR sc I ENCE CONFERENCE 
VOL. 1 P.  17-45 

HEWINS,R.H. + GOLDSTEIN,J.I. ( 1 9 7 7 )  
COOL l NG RATES FOR LUNAR SAMPLES DETERM l NED W l TH A D IFFUS l ON MODEL FOR PHOSPH l DE 

EXSOLUT l ON 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1625-1 6 3 8  

HEWINS,R.H. + GOLDSTEIN,J.I. + AXON,H.J. ( 1 9 7 6 )  
THE RELATION OF METAL COMPOSITION TO ROCK TYPE FOR CLASTS I N  APOLLO 1 6  SOlLS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  819-836 
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HEYMANN,D. + JORDAN,J.L. + WALKER,A. ( 1 9 7 8 )  
DZICZKANIEC,M. + RAY,J. + PALMA,R. 

INERT GAS MEASUREMENTSIN THE APOLLO-16 D R I L L  
CORE AND AN EVALUATIONOF THE STRATIGRAPHY AND 
DEPOS l T l ONAL H 1 STORY OF TH I S .CORE 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE . 
VOL. 2, 1885 -1912  

HOUCK,K.J. ( 1 9 8 2 )  
PETROLOGIC VARIATIONS I N  APOLLO 1 6  SURFACE SOILS 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A197-A209 

HUBBARD,N.J. + RHODES,J.M. + GAST,P.W. + BANSAL,B.M. + SHIH,C.-Y. + ( 1 9 7 3 )  
WIESMANN,H. + NYQUIST,L.E. 

LUNAR ROCK TYPES - THEROLE OF PLAGIOCLASE I N  NON-MARE AND HIGHLAND ROCK TYPES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1297 -1312  

IMAMURA,M* + N I S H I  IZUM1,K. + HONDA,M. + F1NKELjR.C. + ARNOLD,J.R. + KOHL,C.P. ( 1 9 7 4 )  
DEPTH PROFILES OF MN531N LUNAR ROCKS AND SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2093-2104 

JAMES.O.6. ( 1  981 
PETROLOGIC AND AGE RELATIONS OF THE APOLLO 1 6  ROCKS: IMPLICATIONS FOR 

SUBSURFACE GEOLOGY AND THE AGE OF THE NECTARIS BAS I N  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 209-233 

JOVANOVI.C,S. + REED,G.W.,JR. ( 1 9 7 3 )  
VOLATILE TRACE ELEMENTS AND THE CHARACTERIZATION OF THE CAYLEY FORMATION AND THE 

P R I M I T I V E  LUNAR CRUST 
PROCEED l NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1313-1324 

JOVANOV I C, S. + REED,G.W., JR. ( 1 9 7 5  ) 
C1 AND P 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1737-1 7 5 2  

KIRSTEN,T. + HORN,P. + K IK0 ,J .  ( 1 9 7 3 )  
39AR-40AR DATING AND RARE GAS ANALYSIS OF APOLLO 1 6  ROCKS AND SOILS 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1757-1 784  

KOROTEV,R.L. + HASKIN,L.A. + LINDSTROM,M.M. ( 1 9 8 0 )  
A SYNTHESIS OF LUNAR HIGHLANDS COMPOSITIONAL DATA 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL . 1 , 395-429 

KOROTEV,R.L. ( 1 9 8 1  ) 
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 
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KOTHAR1,B.K. + GOEL, P.S. ( 1 9 7 3 )  
NITROGEN I N  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENC'E 
VOL. 2 P .  1587-1 5 9 6  

KRAHENBUHL,U. + GANAPATHY,R. + MORGAN,J.W. + ANDERS,E. ( 1 9 7 3 )  
VOLATILE ELEMENTS I N  APOLLO 1 6  SAMPLES - POSSIBLE EVIDENCE FOR OUTGASSING . 

OF MOON 
SC I ENCE 
VOL. 180  P. 8 5 8  

KRAHENBUHL,U. + GANAPATHY,R. + MORGAN,J.W. + ANDERS,E. ( 1 9 7 3 )  
VOLATILE ELEMENTS I N  APOLLO 1 6  SAMPLES - IMPLICATIONS FOR HIGHLAND VOLCANISM AND 

ACCRETION HISTORY OF THE MOON 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1325-1 3 4 8  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 315 -335  

MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL:  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3719 -3747  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

MULLER,O. ( 1 9 7 3 )  
CHEMICALLY BOUND NITROGEN CONTENTS OF APOLLO 1 6  AND APOLLO 1 5  LUNAR F I N E S  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1625 -1634  

MULLER,O. ( 1 9 7 4 )  
SOLAR w I ND NITROGEN AND I NDI GENOUS NITROGEN I N  APOLLO 1 7  LUNAR SAMPLES 
PROCEED l NGS OF THE F I'FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1907 -1918  

MULLER,O. ( 1 9 7 5 )  
L l T H O P H l L E  TRACE AND MAJOR ELEMENTS I N  APOLLO 1 6  AND 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1303 -1312  

NYQUIST,L.E. + HUBBARD,N.J. + GAST,P.W. + BANSAL,B.M. + WIESMANN,H. + JAHN,B.M. ( 1 9 7 3 )  
RB-SR SYSTEMATICS FOR CHEMICALLY DEF INED APOLLO 1 5  AND 1 6  MATERIALS 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1823 -1846  
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PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAAB,R.K.L. ( 1 9 7 3 )  
+ SCHNETZLER,C.C. 

APOLLC 1 6  RETURNED LUNAR SAMPLES - L lTHOPHlLE  TRACE-ELEMENT ABUNDANCES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1427-1436 

REED,G.W.,JR. + JOVANOVIC,S. ( 1 9 7 8 )  
PRIMORDIAL PB,RADIOGENIC PB AND LUNAR S O l L  
MATURAT l ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2215-2220 ' 

CHEMICAL COMPOSITION OF ROCKS AND SOILS RETURNED BY THE APOLLO 15, 16, AND 1 7  
MISSIONS 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1363-1 374 

ROSE,H.J.,JR. + CHRISTIAN,R.P. + DWORNIK,E.J. + SCHNEPFE,M.M. ( 1 9 7 5 )  
MAJOR ELEMENTAL ANALYSIS OF SOME APOLLO 15, 1 6  AND 1 7  SAMPLES 
LUNAR SCIENCE V I  - L.S.I .  
P. 686-688 

SCHONFELD, E. ( 1 9 7 4  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY M I X I N G  

MODELS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1269-1 2 8 6  

SILVER,L.T. ( 1 9 7 3 )  
URANIUM-THORIUM-LEAD ISOTOPIC CHARACTERISTICS I N  SOME REGOLlTHlC 

MATERIALS FROM THE DESCARTES REGION 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 6 7 2  

THODE,H.G. + REES,C.E. ( 1 9 7 6 )  
SULPHUR ISOTOPES I N  GRAIN S I Z E  FRACTIONS OF LUNAR SOILS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  459-468 

UNRUH,D.M. + TATSUMOT0,M. ( 1 9 7 7 )  
EVOLUTION OF MARE BASALTS: THE COMPLEXITY OF THE U-TH-PB SYSTEM 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1673-1696 

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
DISTRIBUTION OF INERT GASES I N  FINES FROM THE CAYLEY-DESCARTES REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2079-2096 

WANKE,H. + PALME,H. +BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + ( 1 9 7 5 )  
SPETTEL,B. + TESCHKE,F. + THACKER,R. 

NEW DATA ON THE CHEMISTRY OF LUNAR SAMPLES AND ABOUT THE MAJOR ELEMENT 
COMPOSITION OF KREEP 

LUNAR SCIENCE VI  - L.S. I .  
P.  844-846 
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WANKE,H. + PALME,H. +BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + ( 1 9 7 5 )  
PALME,C. + SPETTEL,B. + TESCHKE,F. + THACKER,R. 

NEW DATA ON THE CHEMISTRY OF LUNAR SAMPLES: PRIMARY MATTER I N  THE LUNAR 
HIGHLANDS AND THE BULK COMPOSITION OF THE MOON 

PROCEED l NGS OF THE S l XTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P .  1313-1340 

WANKE,H. + PALME,H. +KRUSE,H. + BADDENHAUSEN,H. + CENDALES,M. + DREIBUS,G. + ( 1 9 7 6 )  
HOFME ISTER,H. + JAGOUTZ,E. + PALME,C. + SPETTEL,B. + THACKER,R. 

CHEMISTRY OF LUNAR HIGHLAND ROCKS: A REFINED EVALUATION OF THE C O M p o s l ~ l o ~  OF 
THE PRIMARY MATTER 

PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P.  3479-3499 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. (1975)  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 
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SOIL: 64420 

LOCATION COMMENTS: S ta t i on  4, near Cinco B Crater, on f l o o r  o f  subdued 15 m c ra te r .  From 
the bottom o f  a 15 cm deep trench. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 64421 ( 206.9 gm): < 1 mn 1. Col lec ted mass: 331.1 gm 
2. 64422 ( 6.17 gm): 1-2 n 2. Color: 5YR 411 (brownish gray) 
3. 64423 ( 3.76gm): 2-4mn 3. Bag no.: Doc. bag 399 
4. 64424 ( 2.06 gm): 4-10 n 4. Container: Teflon bag; returned i n  
5.* 64425 ( 14.62 gm): > 1 cm sample c o l l e c t i o n  bag 3, i n  
6. 64420 ( 112.2 gm): Reserve a i r .  Processed i n  N2. 

* Not included i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 83.0, mature 

2. Agglutinates: 54 

PETROGRAPHY: ( 53-74 um) 
( B u t l e r  e t  al.. 1973) 

Cmponents 

3. O l i v i n e  , 0.6 
Pyroxene 1.1 

4. P l  aa ioc l  ase 13.6 

GRAIN SIZE PARAMETERS: 
. . GI a& 10.6 

Rock .Fragments 22.9 
Aggl u t i na tes  52.6 

1. Mz: 78 um ( <  1 mn) 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Apol lo  16 P.E.T.. 1973)(Wanke e t  al., 1973) 

% - ppn - PPm 
Si02 : 44.88 Sc: 7.9 La: 12.3 

TiO,: 0.55 V : Ce: 35 
L 

A1203: 

Cr203: 

FeO : 5.03 

MnO : 0.06 

MgO : 5.35 

CaO : 15.81 

Na20 : 0.39 

K20 : 0.10 

P205 : 0.13 

S : 0.07 

Co: 25.0 

Ni : 

Ba: 115 

Sr : 

Hf: 4.0 

Ta: 0.50 

Th : 

U : 

Nd : 

Sm: 

Eu : 

Tb: 

Dy: 

Ho : 

Tm : 

Yb: 

Lu : 
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B l B L  l OGRAPHY FOR 64421  

APOLLO 1'6 PET ( 1 9 7 2  
THE APOLLO 1 6  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION . 
SC 1 ENCE 
VOL. 179  P.  23-34 

BANSAL,B.M. + CHURCH, S.E. + GAST,P.W. + HUBBARD,N. J. + RHODES, J .M. + W IESMANN, H. ( 197 ' .  
CHEMICAL COMPOSITION OF S O l L  FROM APOLLO-16 AND LUNA-20 SITES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 7  P.  2 9  

BECKER,R.H. ( 1 9 8 0 )  
L IGHT ELEMENTS I N  LUNAR SOILS REVISITED: CARBON, NITROGEN, HYDROGEN AND HELIUM 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1743-1761 

BEHRMANN,C.J. + CROZAZ,G* + DROZDjR. + HOHENBERG,C.M. + RALSTON,C. + WALKER,R. ( 1 9 7 3 )  
+ YUHAS,D. 

COSM IC-RAY EXPOSURE HISTORY OF NORTH RAY AND SOUTH RAY MATER 1 AL 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1957-1974 . . 

BOGARD,D.D. + NYQUIST,L.E. ( 1 9 7 3 )  
40AR/36AR VARIATIONS I N  APOLLO 1 5  AND 1 6  REGOLITH 
PROCEED 1 NGS OF THE FOURTH LUNAR SC I ENCE CONFERENCE 
VOL. 2 P. 1975-1 9 8 6  

BUTLER,J.C. + GREENE,G.M. + KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F INES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 267-278 

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR SOlL  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281 -2290 

CHARETTE,M.P. + S0DERBLOM;L.A. +ADAMS,J.B. +GAFFEY,M.J. +MCCORD,T.B. ( 1 9 7 6 )  
AGE-COLOR RELATIONSHIPS I N  THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2579-2592 

CHY1,L.L. +EHMANN,W.D. ( 1 9 7 4 )  
IMPLICATIONS OF ZR ANDHF ABUNDANCES AND THEIR RATIOS I N  LUNAR MATERIALS 
LUNAR SCIENCE V - L.S.I .  + J.S.C. 
PART I P. 118-120 

CIRLIN,E.H. + HOUSLEY,R.M. ( 1 9 8 1  
. . DISTRIBUTION AND EVOLUTION OF Zn, Cd AND Pb I N  APOLLO 1 6  REGOLITH SAMPLES AND 

THE AVERAGE U-Pb AGES OF THE PARENT ROCKS 
I N  PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 529-540 
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CLARK,R.S. + K E I T H , J . E .  ( 1 9 7 3 )  
DETERMINATION OF NATURAL AND COSMIC RAY INDUCED RADIONUCLIDES I N  APOLLO 1 6  

LUNAR SAMPLES 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INST ITUTE  
P .  1 4 6  

CCMPSTON,~.  + VERNON,M. J. + CHAPPELL,B.W. + FREEMAN,R. ( 1  9 7 3 )  
RB-SR MODEL AGES AND CHEMICAL COMPOSITION OF N INE  APOLLO 1 6  S O I L S  
LUNAR SCIENCE I V  THE LUNAR SCIENCE INST ITUTE  
P. 1 5 8  

CRIPE,J.D. + MOORE,C.B. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N  APOLLO 1 6  AND 1 7  LUNAR F I N E S  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  4 6 9 - 4 7 9  

DUNCAN,A.R. + ERLANK,A.J. + WILL IS , J .P .  + AHRENS,L.H. ( 1 9 7 3 )  
COMPOSITION AND INTER-RELATIONSHIPS OF SOME APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 0 9 7 - 1 1 1 4  

EHMANN,W.D. + C H Y I , L . L .  ( 1 9 7 4 )  
ABUNDANCES OF THE GROUP I V B  ELEMENTS, T I ,  ZR, AND HF AND IMPLICATIONS OF THEIR 

RATIOS I N  LUNAR MATERIALS 
PROCEED l NGS OF THE F l F T H  LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1015 -1024  . . 

EPSTEIN,S. + TAYLOR,H.P.,JR. ( 1 9 7 3 )  
THE ISOTOPIC COMPOSITION AND CONCENTRATION OF WATER, HYDROGEN, AND CARBON I N  

SOME APOLLO 1 5  AND 1.6 SOILS  AND I N  THE APOLLO 1 7  ORANGE S O I L  
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1559-1  5 7 6  

EPSTEIN,S. + TAYLOR,H.P.,JR. ( 1 9 7 5 )  
INVESTIGATION OF THE CARBON, HYDROGEN, OXYGEN, AND S IL ICON ISOTOPE AND 

CONCENTRATIONS RELATIONSHIPS ON THE GRAIN SURFACES OF A VARIETY OF LUNAR 
SOILS AND I N  SOME APOLLO 1 5  AND 1 6  CORE SAMPLES 

PROCEED I NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1 7 7 1 - 1 7 9 8  

FLORY,D.A. + ORO,J. +WIKSTROM,S. + BEAMAN,D.A. + LOVETT,A. ( 1 9 7 3 )  
ORGANOGENIC COMPOUNDS I N  APOLLO 1 6  LUNAR SAMPLES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 2229 -2240  

GARG,A.N. + EHMANN,W.D. ( 1 9 7 6 )  
ZR-HF FRACTION I N  CHEMICALLY DEF l NED LUNAR ROCK GROUPS 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 3397 -3410  

GOSWAMI, J.N. + HUTCHEON, I .D. + MACDOUGALL, J.D. ( 1 9 7 6 )  
MICROCRATERS AND SOLARFLARE TRACKS I N  CRYSTALS FROM CARBONACEOUS CHONDRITES AND 

LUNAR BRECCIAS 
PROCEED1 NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  5 4 3 - 5 6 2  

GRAF,H. + SHIRCK,J. +SUN,S. +'WALKER,R.M. ( 1 9 7 3 )  
F I S S I O N  TRACK ASTROLOGY OF THREE APOLLO 1 4  GAS-RICH BRECCIAS 
PROCEEDINGS OF TYE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2 1 4 5 - 2 1 5 6  S o l  L 6 4 4 2 1  
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HEYMANN,D. + JORDAN,J.L. + WALKER,A. ( 1 9 7 8 )  
DZICZKANIEC,M. + RAY,J. + PALMA,R. 

l NERT GAS MEASUREMENTS l N THE APOLLO-16 DR l L L  
CORE AND AN EVALUATIONOF THE STRATIGRAPHY AND 
CEPOSITIONAL HISTORY OF T H I S  CORE 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1885-191 2 

HODGES,F.N. + KUSHIR0, I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR H l GHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE- 
VOL. 1 P .  1033 -1048  

HU,H.N. + TAYLOR,L.A. ( 1 9 7 7 )  
LACK OF CHEMICAL FRACTIONATION I N  MAJOR AND MINOR ELEMENTS DURING AGGLUTINATE 

FORMAT l ON 
PROCEED l NGS OF THE E l GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P.  3645 -3656  

HUBBARD,N.J. + RHODES,J.M. + GAST,P.W. + BANSAL,B.M. + SHIH,C.-Y. + ( 1 9 7 3 )  
WIESMANN,H. + NYQUIST,L.E. 

LUNAR ROCK TYPES - THEROLE OF PLAGIOCLASE I N  NON-MARE AND HIGHLAND ROCK TYPES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 2 9 7 - 1 3 1 2  

JANGHORBAN1,M. + MILLER,M.D. + MA,M.-S. + CHY1,L.L. + EHMANN,W.D. ( 1 9 7 3 )  
OXYGEN AND OTHER ELEMENTAL ABUNDANCE DATA FOR APOLLO 14, 15, 16, AND 1 7  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  11 15-1 1 2 6  

KEITH,J.E. + CLARK,R.S. + BENNETT,L.J. ( 1 9 7 5 )  
THE SATURATED A C T I V I T I E S  OF 22NA, 54MN, AND 5 6 C 0  AND THE DEPTH OF SAMPLING OF 

so I i s  
PROCEED1 NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1879-1 890  

KERRIDGE,J.F. + KAPLAN,I.R. + PETROWSKI,C. ( 1 9 7 5 )  
EVIDENCE FOR METEORITIC SULFUR I N  THE LUNAR REGOLITH 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 1 5 1 - 2 1 6 2  

KIRSTEN,T. + HORN,P. + K I K 0 , J .  ( 1 9 7 3 )  
39AR-40AR DATING AND RARE GAS ANALYSIS OF APOLLO 1 6  ROCKS AND SOILS  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1757-1 7 8 4  

KOROTEV,R.L. + HASKIN,L.A. + LINDSTROM,M.M. ( 1 9 8 0 )  
A SYNTHESIS OF LUNAR HIGHLANDS COMPOSITIONAL DATA 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 395 -429  

KOROTEV,R.L- ( 1 9 8 1  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577 -605  
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KOROTEV,R.L. ( 1 9 8 2 )  
COMPARATIVE GEOCHEMISTRY OF APOLLO 1 6  SURFACE SOILS AND SAMPLES FROM CORES 

6 4 0 0 2  AND 6 0 0 0 2  THROUGH 6 0 0 0 7  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N JOURNAL OF GEOPHY S l CAL RESEARCH 
VOL. 8 7  A269-A278 

MlLLER,M.De + PACER,R.A. + MA,M.-S. + HAWKE,B.R. + LOOKHART,G.L. + EHMANN,W.D. ( 1 9 7 4 )  
COMPOSITIONAL STUDIES OF THE LUNAR REGOLITH AT THE APOLLO 1 7  S I T E  
PROCEED l NGS OF THE F l FTH LUNAR SC I ENCE CONFERENCE 
VOL. 2 P.  1079-1086 

MOORE,C.B. + CRIPE, J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART I I  P. 523-525 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
2ROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1613-1624 

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1. P .  315-335 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP l LAT l ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

MULLER,O. ( 1 9 7 3 )  
CHEMICALLY BOUND NITROGEN CONTENTS OF APOLLO 1 6  AND APOLLO 1 5  LUNAR FINES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1625-1 6 3 4  

MULLER, 0. ( 1 9 7 5 )  
L lTHOPHlLE TRACE AND MAJOR ELEMENTS I N  APOLLO 1 6  AND 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1303-1312 

NUNES,P.D. ( 1 9 7 5 )  
PB LOSS FROM APOLLO 17GLASSY SAMPLES AND APOLLO 1 6  REVIS ITED 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1491-1500 

NYQUIST,L.E. + HUBBARD,N.J. + GAST,P.W. + BANSAL,B.M. + WIESMANN,H. + JAHN,B.M. ( 1973 )  
RB-SR SYSTEMATICS FOR CHEMICALLY DEF l NED APOLLO 1 5  AND 1 6  MATERIALS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1823-1 8 4 6  
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PALME,H. + WANKE,H. ( 1 9 7 5 )  
A UNIF IED TRACE-ELEMENT MODEL FOR THE EVOLUTION OF THE LUNAR CRUST AND MANTLE 
PROCEED l NGS OF THE S IXTH LUNAR SC l ENCE CONFERENCE 

I VOL. 1 P.  1179-1202 

PAPANASTASS IOU,D.A. +WASSERBURG,G. J. ( 1  9 7 2 )  
RB-SR SYSTEMATICS OF LUNA-20 AND APOLLO-16 SAMPLES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 7  P.  5 2  

POUPEAU,G. + WALKER,R.M. + ZINNER,E. + MORRISON,D.A. ( 1 9 7 5 )  
SURFACE EXPOSURE HISTORY OF INDIVIDUAL CRYSTALS - I N  THE LUNAR REGOLITH 
PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P .  3433-3448 

PR ICE,P.B. + CHAN, J .H. + HUTCHEON, I .D. + MACDOUGALL, D. + RAJAN,R.S. + SH IRK,E. ( 1973  ; 
+ SULLIVAN, J.D. 

LOW ENERGY HEAVY IONS I N  THE SOLAR SYSTEM 
PROCEED 1 NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 3 P .  2347-2362 

RHODES, J .M. + ADAMS, J .B . + BLANCHARD, D.P. + CHARETTE,M .P. + RODGERS, K .V. + ( 1 9 7 5  
JACOBS,J.W. + BRANNON,J.C. + HASKIN,L.A. 

CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS 
PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  2291-2308 

RHODES,J.M. + ADAMS,J.B. + CHARETTE,M.B. + RODGERS,K.V. ( 1 9 7 5 )  
THE CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS 
LUNAR SCIENCE V I  - L.S. I .  
P. 665-667 

SCHONFELD, E . ( 1 974  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY MIX ING 

MODELS 
PROCEED1 NGS OF THE F IFTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1269-1 2 8 6  

SHIRLEY,N. + WASSON,J.T. ( 1 9 8 1 )  
MECHANISM FOR THE EXTRUSION OF KREEP 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 965-978 

TAYLOR,H.P.,JR. + EPSTEIN,S. ( 1 9 7 3 )  
0 1 8 / 0 1 6  AND S 130/S128 STUDIES OF SOME APOLLO 15, 16, AND 1 7  SAMPLES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1657-1680 

TERA, F. + WASSERBURG, G. J . ( 1 9 7 2  
U-TH-PB SYSTEMATICS INLUNAR HIGHLAND SAMPLES FROM LUNA-20 AND APOLLO-16 

MISS IONS 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 7  P. 3 6  

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
D I ST? I BUT I ON OF l NERT GASES I N F l NES FROM THE CAYLEY-DESCARTES REG l ON 
PRGCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
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WANKE,H. + BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + PALME,H. ( 1 9 7 3 )  .\~ 
+ SPETTEL,B. + TESCHKE,F. ! 

MULT IELEMENT ANALYSES OF APOLLO 15, 16, AND 1 7  SAMPLES AND THE BULK COMPOS I T I ~ N  
OF THE MOON 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL.. 2 P.  1461-1482 

WIELER,R. + ETIQUE,PH. + SIGNER,P. + POUPEAU,G. ( 1 9 8 0 )  
RECORD OF THE SOLAR CORPUSCULAR RADIATION I N  MINERALS FROM 

LUNAR SO I LS : A COMPARAT l VE STUDY I N NOBLE GASES AND TRACKS 
I N  PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONF.ERENCE 
YOL. 2, 1369-1393 

W IELER,R. + POUPEAU,G. + S IGNER,P. ( 1  980 
SOLAR NOBLE GAS SATURATION I N  LUNAR REGOLITH MINERALS; DOES I T  OCCUR? 
LUNAR AND PLANETARY SCIENCE X I ,  P. 1248-1250 

YOKOYAMA,Y. + REYSS, J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 

Z INNER, E. + DUST, S. +CHAUMONT, J. ( 1  9 7 8 )  
DRAN, J .C. 

SURFACE CONCENTRAT l ONSOF MG, T I ,  FE AND 
SURFACE FEATURES I N  INDIVIDUAL PLAGIOCLASE 
CRYSTALS ,FROM LUNAR SO I L SAMPLES 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1667-1686 

ZINNER,E. +WALKER,R.M. ( 1 9 7 5 )  
ION-PROBE STUDIES OF ARTIF IC IALLY IMPLANTED IONS I N  LUNAR SAMPLES 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3601 -3618 
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SOIL: 64810 

LOCATION CObPlENTS: S ta t i on  4b, on the slopes of Stone Mountain. Co l lec ted as a rake 
sample on r i m  o f  a 20 m diameter c ra ter .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 64811 ( 174.7 gm): < 1 n 1. Col lec ted mass: 300.8 gm 
2. 64812 ( 9.53 gm): 1-2 n 2. Color: 
3. 64813 ( 9.1 gm): 2-4mn 3. Bag no.: Doc. bag 401 
4. 64814 ( 5.35 9 ) :  4-10 m 4. Container: Tef lon  bag; returned i n  
5.* 64815 ( 111.82 gm): > 1 cm sample c o l l e c t i o n  bag 3, i n  

t o  64837 a i r .  Processed i n  N2. 
6. 64810 ( 102.14 91): Reserve 

* Not inc luded i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 54.0, submature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS : 
(Simkin e t  a1 ., 1973) (Korotev, 1982) 

C r203 : 
FeO : 

MnO : 

MgO : 

CaO : 

sc : 

v : 

Co : 

N1: 

Ba : 

Sr : 

Hf: 

Ta : 

Th : 

U : 

ppm 
9.27 

ppm 
La: 14.21 

Ce: 38.3 

Sm: 6.82 

Eu: . 1.185 

Tb: 1.44 

Dy: 

Ho : 

Tm : 
Yb: 4.83 

Lu: 0.684 

PETROGRAPHY: (53-74 um) 
(But1 e r  e t  a1 . , 1973) 

Components % - 
O l i v i n e  1.1 
Pyroxene 3.2 
Pl ag ioc l  ase 23.2 
Glass 10.0 
Rock Fragments 28.0 
Agg lu t ina tes  34.3 
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FINKELMAN,R.B. + BAEDECKER,P.A. + CHRISTIAN,R.P. + BERMAN,S. + SCHNEPFE,M.M. + 
ROSE,H.J., JR. 

TRACE-ELEMENT CHEMISTRY AND REDUCING CAPACITY OF S l Z E  FRACTIONS FROM THE APOLiO 
1 6  REGOL l TH 

PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1385-1 3 9 8  

FIHEMAN,E.L. + DAMIC0,J.  + DEFELICE,J.  ( 1 9 7 6 )  
EVIDENCE FOR CARBON-14IN THE SOLAR WIND 
LUNAR SCIENCE V I  I - L.S. I .  
PART I P. 257 -259  

GANAPATHY,R. +MORGAN,J.W. + H I G U C H I , H .  +ANDERS,E.  +ANDERSON,A.T.,JR. ( 1 9 7 4 )  
METEORITIC AND VOLATILE ELEMENTS I N  APOLLO 1 6  ROCKS AND I N  SEPARATED PHASES FRO 

1 4 3 0 6  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1659 -1684  

GARG,A.N. +EHMANN,W.D. ( 1 9 7 6 )  
ZR-HF FRACT ION I N  CHEMICALLY DEF l NED LUNAR ROCK GROUPS 
PROCEED 1 NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL* 3 P .  3397 -3410  

GLASS,B.P. ( 1 9 7 6 )  
MAJOR ELEMENT COMPOSITION OF GLASSES FROM APOLLO 11,  1 6  AND 1 7  S O l L  SAMPLES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  6 7 9 - 6 9 3  

HASKIN,L.A. + HELMKE9P.A. + BLANCHARD,D.P. + JACOBS,J.W. + TELANDER,K.M. ( 1 9 7 3 )  
MAJOR AND TRACE ELEMENT ABUNDANCES I N  SAMPLES FROM THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1275-1  2 9 6  

HEIKEN,G.H. + MCKAY,D.S. + FRULAND,R.M. ( 1 9 7 3 )  
APOLLO 16 SOILS - GRAIN S l Z E  ANALYSIS AND PETROGRAPHY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  251-266 

HEIKEN,G.H. + MCKAY,D.S. + TAYLOR,R.M. ( 1 9 7 3 )  
APOLLO 1 6  SOILS 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P.  34 2 

HERTOGEN,J. + JANSSENS,M.J. + TAKAHASH1,H. + PALME,H. + ANDERS,E. ( 1 9 7 7 )  
LUNAR BASINS AND CRATERS: EVIDENCE FOR SYSTEMATIC COMPOSITIONAL CHANGE OF 

BOMBARDING POPULATION 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  17-45 

HEYMANN,D. +. JORDAN,J.L. + WALKER,A. ( 1 9 7 8 )  
DZICZKANIEC,M. + RAY,J. + PALMA,R. 

INERT GAS MEASUREMENTSIN THE APOLLO-16 D R I L L  
CORE AND AN EVALUATI ONOF THE STRATIGRAPHY AND 
DEPOSITIONAL HISTORY OF T H I S  CORE 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1885 -1912  
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HOUCK,K.J. ( 1 9 8 2 )  
PETROLOGIC VARIATIONS I N  APOLLO 1 6  SURFACE SOILS 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A197-A209 

HOUCK,K.J. ( 1 9 8 2 )  
MODAL PETROLOGY OF S I X  SOILS FOR APOLLO 1 6  DOUBLE DRIVE TUBE CORE 6 4 0 0 2  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N JOURNAL OF GEOPHYS l CAL RESEARCH 
VOL. 8 7  A210-A220 

HUGHES,T.C. + KEAYS,R.R. + LOVERING,J.F. ( 1 9 7 3 )  
SIDEROPHILE AND VOLATILE TRACE ELEMENTS I N  APOLLO 14, 15, AND 16 ROCKS AND 

FINES:  EVIDENCE FOR EXTRALUNAR COMPONENT TL-, AU-, AND AG-ENRICHED 
ROCKS IN  THE ANCIENT LUNAR CRUST 

LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE * 
P. 400  

JANGHORRAN1,M. + MILLER,M.D. + MA,M.-S. + CHY1,L.L. + EHMANN,W.D. ( 1 9 7 3 )  
OXYGEN AND OTHER ELEMENTAL ABUNDANCE DATA FOR APOLLO 14, 15, 16, AND 17 SAMPLES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1115-1126 

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 3 )  
VOLATILE TRACE ELEMENTS AND THE CHARACTERIZATION OF THE CAYLEY FORMATION AND THE 

PR IM I T I VE 'LUNAR CRUST 
PROCEED l NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1313-1324 ' 

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I  AND P205 SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1737-1 7 5 2  

KEMPA,M.J. + PAPIKE,J.J.  ( 1 9 8 0 )  
THE APOLLO 1 6  REGOLITH: COMPARATIVE PETROLOGY OF THE t20UM AND 20-10UM 

SOlL  FRACTIONS, LATERAL TRANSPORT AND DIFFERENTIAL VOLATIL IZATION 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1635-1661 

KERRIDGE,J.F. + KAPLAN,I.R. + PETROWSKI,C. ( 1 9 7 5 )  
EVIDENCE FOR METEORITIC SULFUR I N  THE LUNAR REGOLITH 

a PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2151-2162 

KIRSTEN,T. + HORN,P. + K IK0 ,J .  ( 1 9 7 3 )  
39AR-40AR DATING AND RARE GAS ANALYSIS OF APOLLO 1 6  ROCKS AND SOILS 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1757-1 784 

KOROTEV,R.L. ( 1 9 8 1  
. .  - 
! '  . 

COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS 
. . I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 

12A, 577-605 
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KOROTEV,R.L. ( 1 9 8 2 )  
COMPARAT l VE GEOCHEM l STRY OF APOLLO 1 6  SURFACE S o l  LS AND SAMPLES FROM CORES 

6 4 0 0 2  AND 6 0 0 0 2  THROUGH 6 0 0 0 7  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N JOURNAL OF GEOPHY S l CAL RESEARCH 
VOL. 8 7  A269-A278 

KRAHENBUHL,U. + GANAPATHY,R. + MORGAN,J.W. + ANDERS,E. ( 1 9 7 3 )  
VOLATILE ELEMENTS I N  APOLLO 1 6  SAMPLES - POSSIBLE EVIDENCE FOR OUTGASSING 

OF MOON 
SC l ENCE 
VOL. 180 P. 8 5 8  
KRAHENBUHL,U. + GANAPATHY,R. + MORGAN,J.W. + ANDERS,E. ( 1 9 7 3 )  
VOLATILE ELEMENTS I N  APOLLO 1 6  SAMPLES - IMPLICATIONS FOR HIGHLAND VOLCANISM AND 

ACCRETION HISTORY OF THE MOON 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1325-1348 

LABOTKA,T.C. + KEMPA,M.J. + WHITE,C. + PAPIKE,J .J .  ( 1 9 8 0 )  
THE LUNAR REGOLITH: COMPARATIVE PETROLOGY OF THE SAMPLING S ITES 
LUNAR AND PLANETARY SCIENCE X I ,  P. 587-589 
LABOTKA,T.Cn + KEMPA,M.J. + WHITE,C. + PAP1KEpJ.J. + LAUL,J.C. ( 1 9 8 0 )  
THE LUNAR REGOLITH: COMPARATIVE PETROLOGY OF THE APOLLO S ITES 
I N  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1285-1 3 0 5  

LAUL,J.C. + LEPEL,E.A. ( 1 9 8 0 )  
THE LUNAR REGOLITHS "COMPARATIVE CHEMISTRY OF THE SAMPLING SITES"  
LUNAR AND PLANETARY SCIENCE X I ,  P. 610 -612  

LAUL,J.C. + PAPIKE,J.J.  ( 1 9 8 0 )  
THE LUNAR REGOLITH: COMPARATIVE CHEMISTRY OF THE APOLLO s ITES 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1307-1340 

LOVERING,J.F. + WARK,D.A. ( 1 9 7 5 )  
THE LUNAR CRUST-CHEM I CALLY DEF I NED ROCK GROUPS AND THE IR POTASS I UM-URAN I UM 

FRACT l ONAT l ON 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1203-1218 

LUGMAIR,G.W. + SCHEININ,N. + MARTI ,K. ( 1 9 7 5 )  
SM-ND AGE AND HISTORY OF APOLLO 1 7  BASALT 75075:  EVIDENCE FOR EARLY 

D l  FFERENT l AT l ON OF THE LUNAR EXTER l OR 
PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1419-1430 

MlLLER,M.De + PACER,R.A. + MA,M.-S. + HAWKE,B.R. + LOOKHART,G.L. + EHMANN,W.D. ( 1 9 7 4 )  
COMPOSITIONAL STUDIES OF THE LUNAR REGOLITH AT THE APOLLO 1 7  S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1079-1086 

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  31 5-335 
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MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  D ISTRIBUT ION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1 6 9 7 - 1 7 1 2  

MORRISON,G.H. + NADKARN1,R.A.-+ JAWORSKI,J. + BOTT0,R.I.  + ROTH,J.R. ( 1 9 7 3 )  
ELEMENTAL ABUNDANCES OF APOLLO 1 6  SAMPLES 
PROCEED 1 NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1399 -1406  

MULLER, 0. ( 1 9 7 3  
CHEMICALLY BOUND NITROGEN CONTENTS OF APOLLO 1 6  AND APOLLO 1 5  LUNAR F I N E S  
PROCEED 1 NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1625-1 6 3 4  

MULLER,O. ( 1 9 7 5 )  
L ITHOPHILE  TRACE AND MAJOR ELEMENTS I N  APOLLO 1 6  AND 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1303 -1312  

NUNES,P.D. + TATSUMOT0,M. + KNIGHT,R.J. + UNRUH,D.M. + DOE,B.R. ( 1 9 7 3 )  
U-TH-PB SYSTEMATICS OFSOME APOLLO 1 6  LUNAR SAMPLES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1797-1 8 2 2  

PAPIKE,J.J.  ( 1 9 8 1  
THE LUNAR REGOLITH: S 1 GN I F  ICANCE OF THE CHEM l STRY OF THE 

LESS THAN 1 0  MICROMETER FRACTION AND A MODEL FOR AGGLUT INATE 
FORMATION INVOLVING FUSION OF THE F INEST  FRACTION ( F 3 )  

LUNAR AND PLANETARY SCIENCE X I  I ,  P. 805 -807  

PAPIKE,J.J. + WHITE,C. ( 1 9 8 1 )  
- THE LUNAR REGOLITH: CALCULATED CHEMISTRY AND 

MAJOR ELEMENT PART l T 1 ON 1 NG AMONG THE REGOL 1 TH COMPONENTS 
LUNAR AND PLANETARY SCIENCE X l l ,  P. 808 -810  

PAPIKE,J.J. + SIMON,S.B. + WHITE,C. + LAW,J.C. ( 1 9 8 1  . 

THE RELAT l ONSH l P OF THE LUNAR REGOL l TH < 1 0 Am FRACT 1 ON AND AGGLUT I NATES. 
PART I; A MODEL FOR AGGLUTINATE FORMATION AND SOME INDIRECT SUPPORTIVE 
EV 1 DENCE 

I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 409 -420  

REED, G. W., JR . + JOVANOV I C, S. ( 1 9 7 8  
PRIMORDIAL PB,RADIOGENIC PB AND LUNAR S O I L  
MATURAT l ON 
I N  PROCEED1 NGS OF THE 9TH LUNAR AND PLANETARY SC l  ENCE CONFERENCE 
VOL. 2, 221  5-2220 

REES,C.E. + THODE,H.G. ( 1 9 7 4 )  
SULFUR CONCENTRATIONS AND ISOTOPE RATIOS I N  APOLLO 1 6  AND 1 7  SAMPLES 
PROCEEPI NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1963-1 9 7 4  S o l  L 6 4 5 0 1  
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ROSE,H.J.,JR. + BAEDECKER,P.A. + BERMAN,S. + CHRISTIAN,R.P. + DWORNIK,E.J. + ( 1 9 7 5 )  
FINKELMAN,R.B. + SCHNEPFE,M.M. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS RETURNED BY THE APOLLO 15, 16,  AND 1 7  
MISSIONS 

PROCEED 1 NGS OF THE S 1 XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 .  P.  1363-1 3 7 4  

SHIRLEY,N. + WASSON,J.T. ( 1 9 8 1 )  
MECHANISM FOR THE EXTRUSION OF KREEP 
I N  PROCEED1 NGS OF THE 1 ?th LUNAR AND PLANETARY SC I ENCE CONFERENCE 
12A, 965 -978  

SIMON,S.B. + PAPIKE,J.J.  + LAUL, J.C. ( 1 9 8 1  
THE LUNAR REGOLITH: COMPARATI VE STUDIES OF THE APOLLO AND LUNA S I T E S .  
PETROLOGY OF SO I L S  FROM APOLLO 17,  LUNA 16, 20, AND 24 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 371 -388  

TRIVED1,B.M.P. + GOEL,P.S. ( 1 9 7 3 )  
NUCLIDE PRODUCTION RATES I N  STONE METEORITES AND LUNAR SAMPLES BY GALATIC COSMIC 

RAD I AT 1 ON 
JOURNAL OF GEOPHYS ICALRESEARCH 
VOL. 7 8  P.  4 8 8 5  - 4 5 0 0  

TSAY,F.D. + MANATT,S.L. + LIVE,D.H. + CHAN,S.I. ( 1 9 7 3 )  
METALLIC FE PHASES I N  APOLLO 1 6  F I N E S  - THEIR ORIG IN  AND CHARACTERISTICS AS 

REVEALED BY ELECTRON SP l N RESONANCE STUD I ES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2751 -2762  

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
D I STR IBUT ION OF l NERT GASES I N F I NES FROM THE CAYLEY-DESCARTES REG1 ON 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2079 -2096  

WANKE,H. + DREIBUS,G.+ PALME,H. ( 1 9 7 8 )  
PRIMARY MATTER I N  THE LUNAR HIGHLANDS: THE 
CASE OF THE S 1 DEROPH 1 LE  ELEMENTS 
I N  PROCEEDINGS OF THE 9 T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 83-110 

YOKOYAMA,Y. +REYSS,J.L. +GUICHARD,F.  ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEED 1 NGS OF THE S 1 XTH LUNAR SC I ENCE CONFERENCE 
VOL. 2 Pa 1823-1 8 4 4  
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SOIL: 64500 

LOCATION COMENTS: S ta t i on  4. I n  the v i c i n i t y  o f  Cinco B Crater,  near the r i m  of a 
subdued 15 m c ra te r .  Rake s o i l  sample. Gray surface under la in  by 
whi te  layer .  

GE'NERIC SUBSAMPLES: MISCELLANEOUS: 

1. 64501 ( 495.7 gm): < 1 mn 1. Col lec ted mass: 892.9 gm 
2. 64502 ( 28.38 gm): 1-2 mn 2. Color: 5Y 5/1 (med. o l i v e  gray) 
3. 64503 ( 24.11 gm): 2-4 3. Bag no.: Doc. bag 396 
4. 64504 ( 24.15 gm): 4-10 n 4. Container: Tef lon  bag; re turned i n  
5.* 64505 ( 31.23 gm): > 1 cm sample c o l l e c t i o n  bag 1, i n  

t o  64525 a i r .  Processed i n  N2. 
6. 64500 ( 320.6 gm): Reserve 

* Not inc luded i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: PETROGRAPHY: (90-150 um) 
(Heiken e t  a1 . , 1973 

1. IS/FeO: 61.0, mature 

2. Agglut inates:  52 Components % - 
3. Breccias 

4. Low-Grade Brown 5.3 
Low-Grade 

GRAIN SIZE PARAMETERS: Color less  6.6 
Med-Grade 5.6 

1. M,: 104 um ( <  1 cm); 65 um ( <  1 rrm) Hi gh-Grade 3.6 
Anorthosi t e  2.0 

2. Md: 88 um Catac las t ic  
Anorthosi t e  1.0 

3. Aggl u t i  nates 51.6 

MAJOR ELEMENTS: TRACE ELEMENTS: 
Feldspar 20.3 
Orthopyroxene 0.3 

 askin in e t  a1 . , 1973) (Haskin e t  a1 . , 1973) C1 i nopyroxene 0.3 

% PPm ppm Glass : - - Color less  1.6 
Si02 : Sc: 10.4 La: 11.7 Brown 1.0 

Maskel y n i  t e  T i 0 2 :  0.53 V : Ce: 30.3 
- 

Gray 
A1203: 27.4 Co: 21.0 Nd: 20.3 Schl i e ren  0.3 

Green 
Cr203: M i :  290.0 Sm: 5.48 Olivine 

- 
- 

FeO : 4.16 Ba : Eu: 1.18 Basa l t  - 
MnO : Sr: Tb: 1.18 

0.3 
Anorth . Gabbro - 

MgO : 4.27 Hf: 4.7 Dy: 7.3 Spinel - 
CaO : 16.6 Ta : Ho: 1.5 

Tm : Tota l  Number 

Yb: 3.74 Grains 300 

Lu: 0.54 
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B l B L  I OGRAPHY FOR 6 4 5 0  1 

ADAMS,J.A.S. +BARRETTO,P.M.C. +CLARK,R.B. +FRYER,G.E. ( 1 9 7 3 )  
RADON-222 EMANATION CHARACTERISTICS OF LUNAR F I N E S  
PROCEED1 NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  2 0 9 7 - 2 1 0 4  

ADAMS, J.B. + MCCORD,T.B. ( 1 9 7 3 )  
V I T R I F I C A T I O N  DARKENING I N  THE LUNAR HIGHLANDS AND I D E N T I F I C A T I O N  OF DESCARTES 

MATERIAL A T  THE APOLLO 1 6  S I T E  
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  1 6 3 - 1 7 8  

ALLEN,R.O.,JR. + JOVANOVIC,S. +REED,G.W.,JR. ( 1 9 7 4 )  
A STUDY OF 204PB P A R T I T I O N  I N  LUNAR SAMPLES USING TERRESTRIAL AND METEORITIC 

ANALOGUES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1617 -1624  

BELL,P.M. + MA0,H.K. ( 1 9 7 3 )  
AN ANALYTICAL STUDY OFIRON I N  PLAGIOCLASE FROM APOLLO 1 6  SOILS  6 4 5 0 1 ,  

6 4 5 0 2 ,  6 4 8 0 2 ,  ROCK 6 6 0 9 5 ,  AND APOLLO 1 5  ROCK 1 5 4 7 5  
LUNAR SCIENCE I V  THE LUNAR SCIENCE INST ITUTE  
P.  5 7  

BUTLER,J.C. + GREENE,G.M. + KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F I N E S  
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  267 -278  

CHARETTE,M.P. +ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR S O I L  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281 -2290  

CHARETTE,M.P. + SODERBLOM, L .A. + ADAMS, J .B + GAFFEY ,Me J. + MCCORD, T .Be ( 1 9 7 6  
AGE-COLOR RELATIONSHIPS I N  THE LUNAR HIGHLANDS 
PROCEED l NGS OF THE SEVENTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 3 P .  2 5 7 9 - 2 5 9 2  

DEVINE,J.M. + MCKAY,D.S. + PAPIKE,J.J. ( 1 9 8 2 )  
LUNAR REGOLITH: PETROLOGY OF THE 1 0  urn FRACTION 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A260-A268 

EHMANN,W.D. + C H Y I , L . L .  ( 1 9 7 4 )  
ABUNDANCES OF THE GROUP I VB ELEMENTS, T I ,  ZR, AND HF AND l MPL ICAT  l ONS OF THE lR  

RATIOS I N  LUNAR MATERIALS 
PROCEED l NGS OF THE F l F T H  LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1 0 1 5 - 1 0 2 4  

FALLICK,A.E. + PILLINGER,C.T.  + STEPHENSON,A. ( 1 9 8 1 )  
VERY F I N E  IRON I N  APOLLO 1 6  SOILS :  OBSERVATIONS AND SOME 

THEORETICAL ASPECTS OF MAGNETIC RESPONSE 
LUNAR AND PLANETARY SCIENCE X l l ,  P. 274 -276  
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SOIL: 64800 

LOCATION COMMENTS: S ta t i on  4b, slopes o f  Stone Mountain. Co l lec ted as a surface sample 
on the r i m  o f  a 20 m diameter c ra te r .  

GENERIC SUBSAMPLES: MISCELLANEOUS : 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

64801 ( 286.8 gml: < 1 mn 1. Col lec ted mass: 480 gm 
64802 ( 10.96 gm): 1-2 mn 2. Color: 5YR 4/1 (brownish gray) 
64803 ( 8.09 gm): 2-4 mn 3. Bag no. : Doc. bag 400 
64804 ( 7.89 gm): 4-10 mn 4. Container: Te f l on  bag; re turned i n  

5. ( gm): > 1 cm sample c o l l e c t i o n  bag 3, i n  
6. 64800 ( 166.3 gm): Reserve a i r .  Processed i n  N2. 

MATURITY PARAMETERS: 

1. Is/FeO: 71.0, mature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

I. M,: 60 um ( <  1 ml 

MAJOR ELEMENTS: TRACE ELEMENTS : 
(Tay lor  e t  al., 1973) (Tay lor  e t  al., 1973) 

sio2 : 
Ti02 : 

A1 203 : 

Cr203 : 

FeO : 

MnO : 
MgO : 

CaO : 

Na20 : 

K20 : 

'2'5 : 
s : 

ppm 
Sc: 5.6 

V : 28 

Co: 27 

Ni  : 
Ba: 175 

Sr : 

Hf: 3.50 

Ta : 

Th: 2.17 

U : 0.61 

La : 

Ce : 
Nd: 

Sm: 

Eu : 

Tb: 

Dy: 

Ho : 

Tm: 

Yb: 

Lu : 

PETROGRAPHY: (53-74 um) 
( B u t l e r  e t  al., 1973) 

Components % - 
O l i v i n e  1.4 
Pyroxene 1.4 
P l  ag ioc l  ase 12.3 
Glass 5.9 
Rock Fragnents 21.7 
Agg lu t ina tes  57.4 
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B l B L  l OGRAPHY FOR 6 4 8 0  1 

AGAMS,J.B. + MCCORD,T.B. ( 1 9 7 3 )  
V I T R I F I C A T I O N  DARKENING I N  THE LUNAR HIGHLANDS AND IDENTIF ICAT ION OF DESCARTES 

MATERIAL AT THE APOLLO 1 6  S I T E  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  163-1 7 8  

ALLEN, R .O., JR. + JOVANOV I C, S. + REED, G.W., JR. ( 1 9 7 4  
A STUDY OF 204PB PARTIT ION I N  LUNAR SAMPLES USING TERRESTRIAL AND METEORITIC 

ANALOGUES 
PROCEED1 NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE ' 

VOL. 2 P .  1617 -1624  

BARNES, I .L .  + GARNER, E .L. + GRAML ICH, J .W. + MACHLAN, L .A. + MOODY, J .R. + ( 1973) 
+ MOORE,L.J. + MURPHY,T.J. + SHIELDS,W.R. 

ISOTOPIC ABUNDANCE RATIOS AND CONCENTRATIONS OF SELECTED ELEMENTS I N  SOME 
APOLLO 1 5  AND APOLL016 SAMPLES 

PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1197 -1208  

BHANDARI,N. + GOSWAM1,J.N. + LAL,D. ( 1 9 7 3 )  
SURFACE IRR l DAT I ON ANDEVOLUT l ON OF THE LIJNAR REGOL l TH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2275-2290 

BUTLER,J.C. +GREENE,G.M. +KING,.E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY DISTRIBUTIONS.AND MODAL ANALYSES OF APOLLO 1 6  F I N E S  
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  267 -278  

BUTLER,J.C. +KING,E.A. ,JR.  ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F I N E S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 829 -842  

CHANG, S . + LENNON, K. ( 1 9 7 5  1 
IMPLANTATION OF CARBONAND NITROGEN IONS INTO LUNAR FINES:  TRAPPING 

E F F I C I E N C I E S  AND SATURATION CONCENTRATIONS 
PROCEED l NGS OF THE S I XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  2179 -2188  

CHANG, S. + LENNON,K. + WALBERG,G. ( 1  9 7 5 )  
SULFUR I N MAGNET l C  ANDNON-MAGNET I C PARTICLES OF APOLLO 1 6  SO l LS  
LUNAR SCIENCE VI  - L.S. I .  
P. 131 -133  

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR S O I L  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2281  -2290  
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CHARETTE,M.P. + TAYLOR,S.R. + ADAMS,J.B. + MCCORD,T.B. ( 1 9 7 7 )  
THE DETECTION OF SOILSOF FRA MAURO BASALT AND ANORTHOSITIC GABBRO COMPOSITION 

I N  THE LUNAR HIGHLANDS BY REMOTE SPECTRAL REFLECTANCE TECHNIQUES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1049-1061 

CHOU,C.-L. + PEARCE,G.W. ( 1 9 7 6 )  
RELAT l ONSH l P  BETWEEN NICKEL AND METALL l C  IRON CONTENTS OF APOLLO 1 6  AND 1'7 5 0 1  L 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  779-789 

CCMPSTON,W. + VERNON,M. J. + CHAPPELL, B.W. + FREEMAN,R. (.I 9 7 3  
RB-SR MODEL AGES AND CHEMICAL COMPOSITION OF NINE APOLLO 1 6  SOILS 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 158  

CRIPE,J.D. + MOORE,C.B. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N  APOLLO 1 6  AND 1 7  LUNAR FINES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 469-479 

DUNCAN,A.R. + ERLANK9A.J. + WILLIS,J.P. + AHRENS,L.H. ( 1 9 7 3 )  
COMPOSITION AND INTER-RELATIONSHIPS OF SOME APOLLO 1 6  SAMPLES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1097-1114 

ELDRIDGE,J.S. + O1KELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 3 )  
RAD l ONUCL l DE CONCENTRAT l ONS 'I N APOLLO 1 6  LUNAR SAMPLES DETERM l NED BY 

NONDESTRUCTIVE GAMMA-RAY SPECTROMETRY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2115 -2122  

GANAPATHY,R. +MORGAN,J.W. +HIGUCHI ,H.  +ANDERS,E. +ANDERSON,A.T.,JR. ( 1 9 7 4 )  
METEORITIC AND VOLATILE ELEMENTS I N  APOLLO 1 6  ROCKS AND I N  SEPARATED PHASES FRO 

14306  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1659-1684 

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 3 )  
CARBON AND SULPHUR DISTRIBUTIONS AND ABUNDANCES I N  LUNAR F INES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1577-1 5 8 6  

GOEL,P.S. + SHUKLA,P.N. + KOTHAR1,B.K. + GARG,A.N. ( 1 9 7 4 )  
SOLAR WIND AS SOURCE OF NITROGEN I N  LUNAR FINES 
LUNAR SCIENCE V - L.S.I. + J.S.C. 
PART I P i  270-272 

HERTOGEN,J. + JANSSENS,M.J. +TAKAHASHI,H. +PALME,H. +ANDERS,E. ( 1 9 7 7 )  
LUNAR BASINS AND CRATERS: EV1DENC.E FOR SYSTEMATIC COMPOSITIONAL CHANGE OF 

BOMBARDING POPULATION 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  17-45 
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HEYMANN,D. + JORDAN,J.L. + WALKER,A. ( 1 9 7 8 )  
DZICZKANIEC,M. + RAY,J. + PALMA,R. 

INERT GAS MEASUREMENTSIN THE APOLLO-16 D R I L L  
CORE AND AN EVALUATIONOF THE STRATIGRAPHY AND 
DEPOSITIONAL HISTORY OF THIS  CORE 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1885 -1912  

HODGES,F.N. + KUSHIR0,I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE , 

VOL. 1 P.  1033-1048 

HUBBARD,N.J. + RHODES, J.M. + GAST,P.W. + BANSAL,B.M. + SHIH,C.-Y. + ( 1 9 7 3 )  
WIESMANN,H. + NYQUIST,L.E. 

LUNAR ROCK TYPES - THEROLE OF PLAGIOCLASE I N  NON-MARE AND HIGHLAND ROCK TYPES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1297-1312 

HUGHES, T.C. + KEAYS,R.R. + LOVER I NG, J .F. ( 1 9 7 3  
SlDEROPHlLE AND VOLATILE TRACE ELEMENTS I N  APOLLO 14, 15, AND 1 6  ROCKS AND 

FINES:  EVIDENCE FOR EXTRALUNAR COMPONENT TL-, AU-, AND AG-ENRICHED 
ROCKS I N  THE ANCIENT LUNAR CRUST 

LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 4 0 0  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 3 )  
VOLATILE TRACE ELEMENTS AND THE CHARACTERIZATION OF THE CAYLEY FORMATION AND THE 

PR l M l T l VE LUNAR CRUST 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1313-1324 

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I  AND ~ 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE' 
VOL. 2 P. 1737-1 7 5 2  

KERRIDGE,J.F. + KAPLAN,I.R. + PETROWSK1,C. ( 1 9 7 5 )  
EVIDENCE FOR METEORITIC SULFUR I N  THE LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2151-2162 

KOROTEV,R.L. ( 1 9 8 1  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE. 
12A, 577-605 

KOROTEV,R.L. ( 1 9 8 2 )  
COMPARATIVE GEOCHEMISTRY OF APOLLO 1 6  SURFACE SOILS AND SAMPLES FROM CORES 

6 4 0 0 2  AND 6 0 0 0 2  THROUGH 6 0 0 0 7  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N JOURNAL OF GEOPHYS l CAL RESEARCH 
VOL. 8 7  A269-A278 

KOTHAR1,B.K. + GOEL, P.S. ( 1 9 7 3 )  
NITROGEN I N  LUNAR SAMPLES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1587-1 5 9 6  
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KRAHENSUHL, U. + GANAPATHY,R. + MORGAN, J . W e  + ANDERS, E. ( 1 9 7 3  1 
VOLAT ILE  ELEMENTS I N  APOLLO 1 6  SAMPLES - IMPLICATIONS FOR HIGHLAND VOLCANISM AND 

ACCRETION HISTORY OF THE MOON 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
V O i .  2 P .  1325-1  3 4 8  

LOVERING,J.F. + WARK,D.A. ( 1 9 7 5 )  . 
THE LUNAR CRUST-CHEMICALLY DEFINED ROCK GROUPS AND THEIR POTASSIUM-URANIUM 

FRACTIONATION 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 2 0 3 - 1 2 1 8  

LYTTLETON,R.A. ( 1 9 7 1 )  
SOME DYNAMICAL ASPECTSOF THE EARTH-MOON SYSTEM 
I N  NATO ADVANCED STUDYINSTITUTE ON LUNAR STUDIES, PATRAS, GREECE, 1971 .  

BOOK OF ABSTRACTS 
P. 12 -16  

MOORE,C.B. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L . S . I .  + J.S.C. 
PART I 1  P. 523 -525  

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 6 1 3 - 1 6 2 4  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS.: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  315 -335  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  D I S T R I B U T I O N  OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1  7 1 2  

NUNES,P.D. ( 1 9 7 5 )  
PB LOSS FROM APOLLO 17GLASSY SAMPLES AND APOLLO 1 6  R E V I S I T E D  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1491 -1500  

PEARCE,G.W. + GOSE,W.A. + STRANGWAY,D.W. ( 1 9 7 3 )  
MAGNETIC STUDIES ON APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 0 4 5 - 3 0 7 6  

REED,G.W.,JR. + JOVANOVIC,S. ( 1 9 7 8 )  
PRIMORDIAL PB,RADIOGENIC PB AND LUNAR S O I L  
MATURAT l ON 
I N  PROCEEDINGS OF THE 9TH  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 1  5 -2220 S O I L  6 4 8 0 1  
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TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCE,W* + RUDOWSKI,R. + WARE,N.G. ( 1 9 7 3 )  
COMPOS l T l ON OF THE LUNAR H l GHLANDS I I I DESCARTES REG1 ON 
LUNAR SCIENCE I V THE LUNAR SC l ENCE INSTITUTE 
P. 720  

TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSKI,R. + WARE,N.G. ( 1 9 7 3 )  
COMPOSITION OF DESCARTES REGION, LUNAR HIGHLANDS 
GEOCHlMlCA ET COSMOCHlMlCA ACTA 
VOL. 37  ( 1  2 )  P .  2665-2683 

TSAY,F.D. + NORRIS,J.R. + KATZ,J.J. ( 1 9 7 6 )  
CHARACTERIZATION OF LUNAR METALLIC IRON PHASES BY ELECTRON SPIN  

RESONANCE 
LUNAR SCIENCE V I I  - L.S. I .  
PART I I  P. 876-878 

WALTON, J .R. + LAKATOS, S. + HEYMANN, D. ( 1 9 7 3  
DISTRIBUTION OF INERT GASES I N  F INES FROM THE CAYLEY-DESCARTES REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2079-2096 

WRIGLEY,R.C. ( 1 9 7 3 )  
RADIONUCLIDES AT DESCARTES 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 7 9 9  

WRIGLEY,R.C. ( 1 9 7 3 )  
RADIONUCLI.DES AT DESCARTES I N  THE CENTRAL HIGHLANDS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2203-2208 

YOKOYAMA,Y. + GUICHARD,F. + REYSS, J.L. + SATO, J. ( 1  9 7 6 )  
DATING OF FRESH LUNAR CRATERS BY COSMOGENIC 22NA-26A1 STUDIES AND A 

PRELIMINARY STUDY ON THE 26A1-53MN METHOD 
LUNAR SCIENCE V I I  - L.S. I .  
PART I I  P. 956-958 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUD l ES OF LUNAR REGOL l TH 
PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1823-1844 
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B l B L  l OGRAPHY FOR 6481  1 

BUTLER,J.C. + GREENE,G.M. + KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S l Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 267-278 

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F INES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  829 -842  

CIRLIN,E.H. + HOUSLEY,R.M. ( 1 9 8 1  
DISTRIBUTION AND EVOLUTION OF Zn, Cd AND P b  I N  APOLLO 1 6  REGOLITH SAMPLES AND 

THE AVERAGE U-Pb AGES OF THE PARENT ROCKS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 529-540 

KERRIDGE,J.F. + KAPLAN,I.R. + PETROWSKI,C. ( 1 9 7 5 )  
EVIDENCE FOR METEORITIC SULFUR I N  THE LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2151-2162 

KOROTEV,R.L. ( 1  9 8 1  1 
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 

KOROTEV,R.L. ( 1 9 8 2 )  
COMPARATIVE GEOCHEMISTRY OF APOLLO 1 6  SURFACE SOILS AND SAMPLES FROM CORES 

6 4 0 0 2  AND 6 0 0 0 2  THROUGH 6 0 0 0 7  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A269-A278 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S l Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

IN  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 71 2 

SALISBURY,J.W. + HUNT,G.R. + LOGAN,L.M. ( 1 9 7 3 )  
INFRARED SPECTRA OF APOLLO 1 6  F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3191-3196 

SIMKIN,T. + NOONAN,A.+ SWITZER,G.S. + MASON,B. + NELEN,J. + MELSON,W.G. + ( 1 9 7 3 )  
THOMPSON, G. 

COMPOSITION OF APOLLO 1 6  F INES 60051,  60052,  64811,  64812,  67711 ,  67712 ,  68821,  
AND 6 8 8 2 2  

PROCEED1 NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  279-290 
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SOIL: 65500 

LOCATION COFIMENTS: S ta t i on  5, on the inner  r i m  of a 20 m diameter c ra ter .  Rake s o i l .  
Gray surface w f th  l i g h t e r  gray imnediately below the surface. F r i a b l e  
aggregates (c lods) included i n  sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 65501 ( 150.0 gm): < 1 mn 1. Col lec ted mass: 618.2 gm 
2. 65502 ( 9.5 gm): 1-2 m 2. Color: 
3. 65503 ( 23.24 gm): 2-4 mn 3. Bag no.: Doc. bag 333 
4. 65504 ( 22.48 gm): 4-10 mn 4. Container: Tef lon bag; returned i n  
5. ( gm): > 1 cm vacuum container ( ALSRC 2 1. 
6. 65500 ( 413.0 gn): Reserve Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 38.0, submature 
2. Agglut inates:  

GRAIN SIZE PARAMETERS: 

3. 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Duncan e t  a1 . , 1973) (Duncan e t  a1 . , 1973 1 
% - ppm - P Pm 

Si02 : 45.50 Sc : La : 

Ti02 : 0.70 V : Ce : 

A1 203 : 

Cr203: 

FeO : 
MnO : 

MgO : 

CaO : 

Co : 

Ni: 290 

Ba: 175 

Sr: 162 

Hf: 

Ta : 

Th : 

u : 

Nd : 

Sm : 

Eu : 
Tb: 

Dy: 

Ho : 

Tm : 

Yb: 

Lu : 

PETROGRAPHY: (53-74 urn) 
(Bu t le r  e t  al., 1973) 

Components % - 
01 i v i n e  1.6 
Pyroxene 3.1 
Plagioclase 11.0 
Glass 8.5 
Rock Fragments 42.5 
Aggl u t i na tes  33.5 
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B l B L  l OGRAPHY FOR 65501  

ADAMS, J .B. + MCCORD, T.B. ( 1 9 7 3 )  
V I T R I F I C A T I O N  DARKENING I N  THE LUNAR HIGHLANDS AND IDENTIFICATION OF DESCARTES 

MATERIAL AT THE APOLLO 1 6  S I T E  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 163-178 

BECKER,R.H. + CLAYTON,R.N. ( 1 9 7 5 )  
NITROGEN ABUNDANCES AND ISOTOPIC COMPOSITIONS I N  LUNAR SAMPLES 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2131-2150 

BECKER,R.H. + CLAYTON,R.N. + MAYEDA,T.K. ( 1 9 7 6 )  
CHARACTERIZATION OF LUNAR NITROGEN COMPONENTS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  441-458 

BOGARD,D.D. + HIRSCH,W.C. ( 1 9 7 6 )  
NOBLE GASES I N  60009-60010 DRIVE TUBE SAMPLES: TRAPPED GASES AND IRRADIATION 

H l STORY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 259-279 

BOGARD,D.D. + NYQU.IST,L.E. ( 1 9 7 3 )  
40AR/36AR VARIATIONS I N  APOLLO 1 5  AND 1 6  REGOLITH 
PROCEEDINGS OF THE FOURTH LUNAR .SCIENCE CONFERENCE 
VOL. 2 P. 1975-1986 

BUTLER,J.C. +GREENE,G.M. +KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 267-278 

CHANG, S. + LENNON, K. ( 1 9 7 5  
IMPLANTATION OF CARBONAND NITROGEN IONS INTO LUNAR FINES: TRAPPING 

EFFICIENCIES AND SATURATION CONCENTRATIONS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2179-2188 

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUT l NATES AS l NDICATORS OF LUNAR S o l  L MATUR I TY: THE RARE GAS EV l  DENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2281-2290 

CIRLIN,E.H. + HOUSLEY,R.M. ( 1 9 8 1  1 .  
D l  STR IBUT ION AND EVOLUTION OF Zn, Cd AND P b  I N  APOLLO 1 6  REGOLITH SAMPLES AND 

THE AVERAGE U-Pb AGES OF THE PARENT ROCKS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 529-540 

DUNCAN,A.R. + ERLANK,A.J. + WILLIS,J.P.  + AHRENS,L.H. ( 1 9 7 3 )  

COMPOSITION AND INTER-RELATIONSHIPS OF SOME APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1097-1114 
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GOEL, P. S. + SHUKLA, P.N. + KOTHAR I, B.K. + GARG, A.N. ( 1  9 7 4  ) 
SOLAR WIND AS SOURCE OF NITROGEN I N  LUNAR FINES 
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART I P. 270-272 

HEYMANN,D. + JORDAN, J.L. + WALKER,A. ( 1 9 7 8 )  
DZICZKANIEC,M. + RAY,J. + PALMA,R. 

INERT GAS MEASUREMENTSIN THE APOLLO-16 D R I L L  
CORE AND AN EVALUATIONOF THE STRAT l GRAPHY AND 
DEPOSITIONAL HISTORY OF THIS CORE 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1885-191 2 

JEDWAB, J .  ( 1 9 7 3  
RARE MICRON-SIZE MINERALS I N  LUNAR FINES 
PROCEED1 NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 861 -874 

JOVANOV IC, S. + REED,G. W., JR. ( 19'73 
VOLATILE TRACE ELEMENTS AND THE CHARACTERIZATION OF THE CAYLEY FORMATION AND THE 

PR lM I T  l VE LUNAR CRUST 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1313-1324 

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I  AND P205  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS -OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1737-1 7 5 2  

KERRIDGE,J.F. + KAPLAN,I.R. + LESLEY,F.D. ( 1 9 7 4 )  
ACCUMULATION AND ISOTOPIC EVOLUTION OF CARBON ON THE LUNAR SURFACE 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1855-1 8 6 8  

KOROTEV,R.L. ( 1 9 8 1 )  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 

KOROTEV,R.L. ( 1 9 8 2 )  
COMPARATIVE GEOCHEMISTRY OF APOLLO 1 6  SURFACE SOILS AND SAMPLES FROM CORES 

6 4 0 0 2  AND 6 0 0 0 2  THROUGH 6 0 0 0 7  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A269-A278 

KOTHAR1,B.K. + GOEL, P.S. ( 1 9 7 3 )  
NITROGEN I N  LUNAR SAMPLES 
PROCEED I NGS OF THE FOURTH LUNAR sc I ENCE CONFERENCE 
VOL. 2 P.  1587-1 5 9 6  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315-335 

SOIL 65501  
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MORRIS,R.V. ( 1 9 7 7 )  
ORIGIN  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F INE-  

GRAINED METAL I N  LUNAR SOIL:  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3719-3747 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

NAVA,D.F. ( 1 9 7 4 )  
CHEMICAL COMPOSITIONS OF SOME SOILS AND ROCK TYPES FROM APOLLO 15, 16, AND 17 

LUNAR S ITES 
PROCEED l NGS OF THE F I FTH LUNAR SC I ENCE CONFERENCE 
VOL. 2 P.  1087-1096 

SIGNER,P. +BAUR,H. +DERKSEN,U. + E T l Q U E , P .  +FUNK,H. +HORN,P. + w I E L E R , R .  ( 1 9 7 7 )  
HELIUM, NEON, AND ARGON RECORDS OF LUNAR SOlL  EVOLUTION 
PROCEED 1 NGS OF THE E IGHTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P.  3657-3683 

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
DISTRIBUTION OF INERT GASES I N  F INES FROM THE CAYLEY-DESCARTES REGION 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 2079-2096 

WIELER,R. + ETlQUE,PH. + SIGNER,P. + POUPEAU,G. ( 1 9 8 0 )  
RECORD OF THE SOLAR CORPUSCULAR RADIATION I N  MINERALS FROM 

LUNAR SOILS: A COMPARATIVE STUDY I N  NOBLE GASES AND TRACKS 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1369-1 393  

WIELER,R. + POUPEAU,G. + SIGNER,P. ( 1 9 8 0 )  
SOLAR NOBLE GAS SATURATION I N  LUNAR REGOLITH MINERALS; DOES I T  OCCUR? 
LUNAR AND PLANETARY SC l ENCE X I ,  P. 1248-1 2 5 0  

SO lL  65501  
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SOIL: 65510 

LOCATION COMMENTS: S ta t i on  5, on the inner  r i m  of a 20 m diameter c ra te r .  So i l  c o l l e c t e d  
w i t h  rake sample. Surface sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 65511 ( 190.2 gm): < 1 mn 1. Col lec ted mass:' 410.3 gm 
2. 65512 ( 14.68 gm): 1-2 mn 2. Color: 
3. 65513 ( 20.21 gm): 2-4 mn 3. Bag no.: Doc. bag 332 
4. 65514 ( 13.98 gm): 4-10 m 4. Container: Tef lon bag; returned i n  
5.* 65515 ( 178.0 gm): > 1 cm vacuum container (ALSRC #2 ). 

t o  65588 Processed i n  Np. 
6. 65500 ( 171.3 gm): Reserve 

* Not included i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF' SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 55, submature 

2. Agglutinates: 

3. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Korotev, 1982 (Korotev, 1982) 

% - ppm - PPm 
Si02 : Sc: 10.59 La: 15.90 

Ti02 : V : 24 Ce: 42.7 

A1203: 25.3 Co: 26.3 Nd: 

Cr203: Ni: 370 Sm: 7.56 

FeO : 5.82 Ba: 172 Eu: 1.233 

MnO : Sr: 165 Tb: 1.59 

MgO : 6.7 Hf: 6.15 Dy: 

CaO : 14.2 Ta: - 0.834 Ho: 

Na20 : 0.474 Th: 2.84 Tm: 

K20 : U : 0.74 Yb: 5.35 

'2'5 : C r :  847 Lu: 0.751 

S : Mn: 610 
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B I B L  l OGRAPHY FOR 6 5 5 1  1 

KOROTEV,R.L. ( 1  9 8 1  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 

KOROTEV,R.L. ( 1 9 8 2 )  
COMPARATIVE GEOCHEMISTRY OF APOLLO 1 6  SURFACE SOILS AND SAMPLES FROM CORES 

6 4 0 0 2  AND 6 0 0 0 2  THROUGH 6 0 0 0 7  
PROCEED I NGS OF THE 1 3 t h  LUNAR AND PLANETARY SC l ENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A269-A278 

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315-335 

WIELER,R. + ETlQUE,PH. + SIGNER,P. + POUPEAU,G. ( 1 9 8 0 )  
RECORD OF THE SOLAR CORPUSCULAR RADIATION I N  MINERALS FROM 

LUNAR SOILS: A COMPARATIVE STUDY I N  NOBLE GASES AND TRACKS 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1369-1 3 9 3  

WIELER,R. + POUPEAU,G. + SIGNER,P. ( 1 9 8 0 )  
SOLAR NOBLE GAS SATURATION I N  LUNAR REGOLITH MINERALS; DOES I T  OCCUR? 
LUNAR AND PLANETARY SC l ENCE X I ,  P; 1248-1 250 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 844  
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SOIL: 65700 

LOCATION COMMENTS: S ta t i on  5, i n t e r i o r  wal l  o f  a 20 m diameter c ra te r .  Surface s o i l  ' t o  
accompany rake sample . 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 65701 ( 171.3 gm): < 1 mn 1 Col lec ted mass! 271.5 gm 
2. 65702 ( 4.89 gm): 1-2 mn 2. Color: 5Y 4/1 (01 i v e  gray 
3. 65703 ( 1.58gm): 2-4mn 3. Bag no. : Doc. bag 402 
4. 65704 ( 1.39 gm): 4-10 mn 4. Container: Tef lon bag; returned i n  
5. ( gm): > 1 cm sample bag 1, i n  a i r .  
6. 65700 ( 92.3 gm): Reserve Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 106.0, mature 

2. Agglutlnates: 

3. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Apol lo  16 P.E.T., 1973) (Haskin e t  al., 1973) 

X - ppm ppm 
Si02 : 45.03 Sc: 10.11 La: 14.7 

Ti02 : 0.64 V : Ce: 38.3 

A1203: 26.47 Co: 31.7 Nd: 25.4 

Cr203 : Ni: 510.0 Sm: 7.01 

FeO : 5.87 Ba : Eu: 1.27 

MnO : 0.08 Sr : Tb: 1.46 

MgO : 6.02 Hf: 5.4 Dy: 9.6 

CaO : 15.29 Ta : Ho : - 
Na20 : 0.41 Th : Tm : 

K20 : 0.12 U : Yb: 5.05 

P205 : 0.13 Lu: 0.71 

S : 0.09 
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BIBLIOGRAPHY FOR 65701  

APOLLO : 6  PET ( 1  9 7 2 )  
THE APCLLO 1 6  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 179 P .  23-34 

BEHRMANN,C.J. + CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + RALSTON,C. + WALKER,R. ( 1 9 7 3 )  
+ YUHAS,D. 

COSMIC-RAY EXPOSURE HISTORY OF NORTH RAY AND SOUTH RAY MATERIAL 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1957-1974 

BUTLER,J.C. + GREENE,G.M. + KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F INES 
PROCEED I NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P.  267-278 

BUTLER,P,,JR. ( 1 9 7 8 )  
RECOGN l T I ON OF LUNAR GLASS DROPLETS PRODUCED 
DIRECTLY FROM ENDOGENOUS L IQUIDS:  THE 
EV I DENCE FROM S-ZN COAT I NGS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1459-1472 

CHANG, S. + LENNON, K.  ( 1 9 7 5  
IMPLANTATION OF CARBONAND NITROGEN IONS INTO LUNAR FINES: TRAPPING 

' EFF I C l ENC l ES AND SATURAT I ON CONCENTRAT I ONS 
PROCEED I NGS OF THE S I XTH LUNAR SC I ENCE CONFERENCE 
VOL. 2 P. 2179-2188 

CHARETTE,M.P. +ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR S O l L  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281-2290 

CHARETTE,M.P. + SODERBLOM,L.A. + ADAMS, J.B. + GAFFEY,M.J. + MCCORD,T.B. ( 1 9 7 6 )  
AGE-COLOR RELATIONSHIPS I N  THE LUNAR HIGHLANDS 
PROCEED I NGS OF THE SEVENTH LUNAR SC I ENCE CONFERENCE 
VOL. 3 P.  2579-2592 

CHARETTE9M.P. + TAYLOR,S.R. + ADAMS,J.B. + MCCORi3,T.B. ( 1 9 7 7 )  
THE DETECTION OF SOILSOF FRA MAURO BASALT AND ANORTHOSITIC GABBRO COMPOSITION 

I N THE LUNAR H l GHLANDS BY REMOTE SPECTRAL REFLECTANCE TECHN I QUES 
PROCEED I NGS OF THE E l GHTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P. 1049-1061 

CHOU,C.-L. + PEARCE,G.W. ( 1 9 7 6 )  
RELATIONSHIP BETWEEN NICKEL AND METALLIC IRON CONTENTS OF APOLLO 1 6  AND 17 S O l L  
PROCEED l NGS OF THE SEVENTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P.  779-789 

CIRLIN,E.H. + HOUSLEY,R.M. ( 1 9 8 1  
DISTRIBUTION AND EVOLUTION OF Zn, Cd AND P b  I N  APOLLO 16 REGOLITH SAMPLES AND 

THE AVERAGE U-Pb AGES OF THE PARENT ROCKS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 529-540 

553 Handbook of Lunar Soils



COMPSTON,W. + VERNON,M. J. + CHAPPELL,B.W. + FREEMAN,R. ( 1  9 7 3 )  
RB-SR MODEL AGES AND CHEMICAL COMPOSITION OF NINE APOLLO 1 6  SOILS 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P .  1 5 8  

CRIPE,J.D. + MOORE,C.B. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N  APOLLO 1 6  AND 1 7  LUNAR F I N E S  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  469 -479  

DUNCAN,A.R. + ERLANK,A.J. + WILLIS,J.P.  + AHRENS,L.H. ( 1 9 7 3 )  
COMPOSITION AND INTER-RELATIONSHIPS OF SOME APOLLO 16.SAMPLES 
PROCEED 1 NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1097 -1114  

GOLDSTEIN,J.I .  + AXON,H.J. ( 1 9 7 3 )  
COMPOSITION, STRUCTURE, AND THERMAL HISTORY OF METALLIC PARTICLES FROM 3 APOLLO 

1 6  SOILS,  6 5 7 0 1 ,  6 8 5 0 1 ,  AND 6 3 5 0 1  
PROCEED1 NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  751 -776  

GOLDSTEIN,J.I .  + HEWINS,R.H. + AXON,H.J. ( 1 9 7 4 )  
METAL S I L I C A T E  RELATIONSHIPS I N  APOLLO 1 7  SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  6 5 3 - 6 7 2  

GOLDSTEIN,J. I .  + HEWINS,R.H. + ROMIG,A.D.,JR. ( 1 9 7 6 )  
CARBIDES I N  LUNAR SOILS AND ROCKS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  807 -818  

HASKIN,L.A. + HELMKE,P.A. + BLANCHARD,D.P. + JACOBS,J.W. + TELANDER,K.M. ( 1 9 7 3 )  
MAJOR AND TRACE ELEMENT ABUNDANCES I N  SAMPLES FROM THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1275-1 2 9 6  

HEWINS,R.H. + GOLDSTEIN,J.I .  ( 1 9 7 7 )  
COOLING RATES FOR LUNAR SAMPLES DETERMINED WITH A DIFFUSION MODEL FOR PHOSPHIDE 

EXSOLUT 1 ON 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1625 -1638  

HEYMANN,D. + JORDAN,J.L. + WALKER,A. ( 1 9 7 8 )  
DZICZKANIEC,M. + RAY,J. + PALMA,R. 

INERT GAS MEASUREMENTSIN THE APOLLO-16 D R I L L  
CORE AND AN EVALUATIONOF THE STRATIGRAPHY AND 
DEPOSITIONAL HISTORY OF T H I S  CORE 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1885 -1912  

HINTENBERGER,H. + WEBER,H.W. ( 1 9 7 3 )  
TRAPPED RARE GASES I N  LUNAR F I N E S  AND BRECCIAS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2003 -2020  
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HODGES,F.N. + KUSHIRO, I .  ( 1  9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEED l NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 1 P. 1033-1048 

HOUSLEY,R.M. + CIRLIN,E.H.  +.GRANT,R.W. ( 1 9 7 3 )  
CHARACTERIZATION OF F INES FROM THE APOLLO 1 6  S I T E  
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P.  2729 -2736  

HOUSLEY,R.M. + CIRLIN,E.H. + PATON,N.E. + GOLDBERG,I.B. ( 1 9 7 4 )  
SOLAR WIND AND MICROMETEORITE ALTERATION OF THE LUNAR REGOLITH 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2623 -2642  

KERRIDGE,J.F. +KAPLAN,I .R.  +LESLEY,F.D. ( 1 9 7 4 )  
ACCUMULATION AND ISOTOPIC EVOLUTION OF CARBON ON THE LUNAR SURFACE 
PROCEED 1 NGS OF THE F 1 FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P .  1855-1868 

KERRIDGE,J.F. + KAPLAN,I.R. + PETROWSKI,C. ( 1 9 7 5 )  
EVIDENCE FOR METEORITIC SULFUR I N  THE LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2151-2162 

KOROTEV,R.L. ( 1 9 8 1  1 
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 

MOORE,C.B. + CRIPE, J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART I I  P. 523-525 

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEED l NGS OF THE F IFTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P.  1897-1906 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1613-1624 

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315-335 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 7 1 2  
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NYQUIST,L.E. + BANSAL,B.M. + WIESMANN,H. ( 1 9 7 6 )  
RB-SR SYSTEMAT l CS OF AGGLUT 1 NATE FRACT l ONS FROM APOLLO 1 6 SO l LS  
LUNAR SCIENCE V I I  - L . S . I .  
PART I 1  P.  639 -641  

RHODES,J.M. + ADAMS,J.B. + BLANCHARD,D.P. + CHARETTE,M.P. + RODGERS,K.V. + ( 1 9 7 5 )  
JACOBS,J.W. + BRANNON,J.C. + HASKIN,L.A. 

CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 2 9 1 - 2 3 0 8  

RHODES, J .M. + ADAMS, J .B. + CHARETTE,M.B. + RODGERS,K.V. ( 1 9 7 5  
THE CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS 
LUNAR SCIENCE V I  - L.S. I .  
P.  665 -667  

SHIRLEY,N. + WASSON,J.T. ( 1 9 8 1 )  
MECHANISM FOR THE EXTRUSION OF KREEP 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 965 -978  

TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSKI,R. + WARE,N.G. ( 1 9 7 3 )  
COMPOS 1 T 1 ON OF THE LUNAR H l GHLANDS 1 I 1 DESCARTES REG1 ON 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 7 2 0  

TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCEiW. + RUDOWSKI,R. + WARE,N.G. ( 1 9 7 3 )  
COMPOS I T I  ON OF DESCARTES REGI ON, LUNAR H IGHLANDS 
GEOCHlMlCA ET COSMOCHIMICA ACTA 
VOL. 3 7  ( 1  2 )  P .  2665 -2683  

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
D ISTRIBUT ION OF INERT GASES I N  F I N E S  FROM THE CAYLEY-DESCARTES REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2079 -2096  

WANKE,H. + BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + PALME,H. ( 1 9 7 3 )  
+ SPETTEL,B. + TESCHKE,F. 

MULTIELEMENT ANALYSES OF APOLLO 15, 16, AND 1 7  SAMPLES AND THE BULK COMPOSITION 
OF THE MOON 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1461 -1482  

WANKE,H. + DREIBUS,G.+ PALME,H. ( 1 9 7 8 )  
PRIMARY MATTER I N  THE LUNAR HIGHLANDS: THE 
CASE OF THE SlDEROPHlLE ELEMENTS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 83 -110  

WLOTZKA,F. + SPETTEL,B. + WANKE,H. ( 1 9 7 3 )  
ON THE COMPOSITION OF METAL FROM APOLLO 1 6  F I N E S  AND THE METEORITIC COMPONENT 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1483 -1492  

WRIGLEY,R.C. ( 1 9 7 3 )  
RADIONUCLIDES AT DESCARTES 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 7 9 9  
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WRIGLEY,R.C. ( 1 9 7 3 )  
RADIONUCLIDES AT DESCARTES I N  THE CENTRAL HIGHLANDS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 2 0 3 - 2 2 0 8  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUD I ES OF LUNAR REGOL l TH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1823-1  8 4 4  

S O I L  6 5 7 0 1  
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SOIL: 65900 

LOCATION COMMENTS: S ta t i on  5. c o l l e c t e d  on the i n t e r i o r  wa l l  o f  a 20 m diameter c r a t e r ,  
very c lose t o  the rim. Surface s o i l  t o  accompany a rake sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 65901 ( 3 9 3 . 2  gm): < 1 rnn 1. Col lec ted mass: 662.15 gm 
2. 65902 ( 14.84 p): 1-2 rnn 2. Color: 5Y 411 ( o l i v e  gray) 
3. 65903 ( 11.40 gm): 2-4 rnn 3. Bag no.: Doc. bag 406 
4. 65904 ( 9.51 gm): 4 - l o r n  4. Container: Tef lon  bag; re turned i n  
5. ( gm): > 1 cm sample bag 1, i n  a i r .  
6. 65900 (233 .2  gm): Reserve Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 99.0, mature 

2. Agglut inates:  

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Laul & Schmitt, 1973) (Laul & Schmitt. 1973) 

Cr203: 

FeO : 

MnO : 

CaO : 

PPm - 
sc: 11 

V : 25 

Co: 30 

Ni : 

B'a: 140 

S r  : 
Hf: 4.7 

Ta: 0.62 

Th: 2.5 

U : 0.80 

La : 

Ce : 
Nd: 

Sm: 

Eu : 

Tb: 

Dy: 

Ho : 

Tm : 

Yb: 

Lu : 

ppm 
15.1 

37 

26 

PETROGRAPHY: (53-74 urn) 
( B u t l e r  e t  al.. 1973) 

Components - % 

O l i v i n e  0.7 
Pyroxene 1.8 
P lag ioc lase 10.9 
Glass 19.7 
Rock Fragnents 33.5 
Agg lu t ina tes  44.4 
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B 1 B L  I OGRAPHY FOR 6 5 9 0  1 

BRECHER, A. ( 1 9 7 7  
INTERRELATIONSHIPS BETWEEN MAGNETIZATION DIRECTIONS, MAGNETIC FABRIC AND 

OR IENTED PETROGRAPH l C  FEATURES I N  LUNAR ROCKS 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  7 0 3 - 7 2 3  

BUTLER,J.C. + GREENE,G.M. + KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F I N E S  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  267 -278  

CISOWSK1,S. + FULLER,M.D. + ROSE,M.F. + WASILEWSK1,P.J. ( 1 9 7 3 )  
MAGNETIC EFFECTS OF EXPERIMENTAL SHOCKING OF LUNAR S O I L  
PROCEED I NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P.  3003 -3018  

CISOWSK1,S. + FULLER,M.D. + WU,Y.M. + ROSE,M.F. + WASILEWSK1,P.J. ( 1 9 7 5 )  
MAGNETIC EFFECTS OF SHOCK AND THEIR IMPLICATIONS FOR MAGNETISM OF LUNAR SAMPLES 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3123 -3142  

ELDRIDGE,J.S. + OIKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 3 )  
RADIONUCLIDE CONCENTRATIONS I N  APOLLO 16 LUNAR SAMPLES DETERMINED BY 

NONDESTRUCT l VE GAMMA-RAY SPECTROMETRY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2115 -2122  

ENGELHARDT, W .V. + HURRLE, H. + LUFT, E. ( 1  9 7 6  
M ICRO IMPACT- I NDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOS 1 T l ON OF THE 

LUNAR REGOLITH 
PROCEED l NGS OF THE SEVENTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 1 P .  373 -392  

FANG,C.Y. + YINNON,H. + UHLMANN,D.R. ( 1 9 8 2 )  
COOLING RATES FOR GLASS CONTAINING LUNAR COMPOSITIONS 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 8  A907-A911 

FLORY,D.A. + OR0,J. +WIKSTROM,S. + BEAMAN,D.A. + LOVETT,A. ( 1 9 7 3 )  
ORGANOGENIC COMPOUNDS I N  APOLLO 1 6  LUNAR SAMPLES 
PROCEED1 NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P .  2229 -2240  

HODGES,F.N. + KUSHIR0, I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEED I NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  1033 -1048  

JEDWAB, J.  ( 1 9 7 3  
RARE MICRON-SIZE MINERALS I N  LUNAR F I N E S  
PROCEED1 NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  861 -874  

KERRIDGE,J.F. + KAPLAN,I.R. + PETROWSK1,C. ( 1 9 7 5 )  
EVIDENCE FOR METEORITIC SULFUR I N  THE LUNAR REGOLITH 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2151 -2162  
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KOROTEV,R.L. ( 1 9 8 1  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 5 7 7 - 6 0 5  

LAUL, J.C. + SCHMITT,R.A. ( 1 9 7 3 )  
CHEMICAL COMPOSITION OF APOLLO 15,  16,  AND 1 7  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 3 4 9 - 1 3 6 8  

MOORE,C.B. +CRIPE ,J .D .  ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART I I  P. 523 -525  

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1 6 1 3 - 1 6 2 4  

MORRlS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  D I S T R I B U T I O N  OF METAL-LlC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1  71  2 

SAL I  SBURY, J.W. + HUNT,G.R. + LOGAN,L.M. ( 1  9 7 3 )  
INFRARED SPECTRA OF APOLLO 1 6  F I N E S  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 1 9 1 - 3 1 9 6  

TRIVED1,B.M.P. + GOEL,P.S. ( 1 9 7 3 )  
NUCLIDE PRODUCTION RATES I N  STONE METEORITES AND LUNAR SAMPLESBY GALATIC COSMIC 

RAD 1 AT  l ON 
JOURNAL OF GEOPHYS ICALRESEARCH 
VOL. 7 8  P. 4 8 8 5  - 4 5 0 0  

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
D I S T R I B U T I O N  OF INERT GASES I N  F I N E S  FROM THE CAYLEY-DESCARTES REGION ' 

PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  2 0 7 9 - 2 0 9 6  

YOKOYAMA,Y. + REYSS, J.L. + GUICHARD,F. ( 1  9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1823 -1844  

S O I L  6 5 9 0 1  
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SOIL: 66030 

LOCATION COWENTS: S ta t i on  6, a t  the base of Stone Mountain. So i l  c o l l e c t e d  w i t h  a 
brecc ia  sample on the r i m  of a 10 m diameter c ra te r .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 66031 ( 75.6 g m ) : < l m n  1. Col lec ted mass: 134.6 gm 
2. 66032 ( 2.99 gm): 1-2 mn 2. Color: 
3. 66033 ( 2.16 gm): 2-4mn 3. Bag no.: Doc. bag 407 
4. 66034 ( 3.36 gm): 4 - l o r n  4. Container: Tef lon bag; returned i n  
5.* 66035 ( 219.5 gm): > 1 cm sample c o l l e c t i o n  bag 1, i n  

t o  66037 a i r .  Processed i n  N2. 
6. 66030 ( 50.49 gm): Reserve 

* Not included i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 102.0, mature 

2. Agglutinates: , . 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
( Korotev, 1982 (Korotev, 1982) 

% - 
Si02 : 

Ti02 : 

A1203: 26.7 

Cr203 : 

FeO : 5.80 

MnO : 
MgO : 6.8 

CaO : 14.6 

Na20 : 0.440 

K20 : 

P205 : 

s : 

ppm 
Sc: 9.95 

v : 22 

Co: 34.2 

Ni: 480 

Ba: 144 

Sr: 155 

Hf: 5.01 

Ta: 0.685 

Th: 2.49 

U : 0.70 

C r :  777 

Mn: 582 

PPm - 
La: 13.65 

Ce: 36.8 

Nd: 

Sm: 6.50 

Eu: 1.192 

Tb: 1.37 

Dy: 

Ho : 
Tm : 

Yb: 4.55 

Lu: 0.642 
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B l B L  l OGRAPHY FOR 6 6 0 3 1  

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + STEINNES,E. + SUNDVOLL,B. ( 1 9 7 3 )  
ELEMENTAL COMPOSITION OF APOLLO 1 5  AND 1 6  ROCKS, F I N E S  AND MINERALS 
LUNAR SCIENCE I V THE LUNAR SCIENCE l NSTITUTE 
P.  1 0 0  

BRUNFELT,A.G. + HEIER,K.S. + NILSSEN,B. + SUNDVOLL,B. + STEINNES,E. ( 1 9 7 3 )  
GEOCHEMISTRY OF APOLL015 AND 1 6  MATERIALS 
PROCEED1 NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P .  1209-1 21 8 

BUTLER,J.C. + GREENE,G.M. + KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F I N E S  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  267 -278  

CIRLIN,E.H. + HOUSLEY,R.M. ( 1 9 8 1  1 
D ISTRIBUT ION AND EVOLUTION OF Zn, Cd AND Pb  I N  APOLLO 1 6  REGOLITH SAMPLES AND 

THE AVERAGE U-Pb AGES OF THE PARENT ROCKS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 529 -540  

CLARK,R.S. + KEITH,  J.E. , (1 :973)  
DETERM I NAT I ON OF NATURAL AND COSM I c RAY I NDUCED RAD I ONUCL I DES I N APOLLO 1 6  

LUNAR SAMPLES . . 

LUNAR sc I ENCE I v THE LUNAR sc IENCE INSTITUTE 
P. 1 4 6  

ELDRIDGE, J.S. + 0'KELLY;G.D.' + NORTHCUTT,K.J. ( 1 9 7 3 )  
RAD I ONUCL I DE CONCENTRAT IONS I N APOLLO 1 6  LUNAS SAMPLES DETERM I NED BY 

NONDESTRUCT I VE GAMMA-RAY SPECTROMETRY 
PROCEED l NGS OF THE FOURTH LU.NAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 2115 -2122  

HOUSLEY,R.M. + C I R L I N , E . H .  +'GRANT,R.W. ( 1 9 7 3 )  
CHARACTERIZATION OF F I N E S  FROM THE APOLLO 1 6  S I T E  
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P .  2729 -2736  

HOUSLEY,R.M. + CIRLIN,E.H.  +, PATON,N.E. + GOLDBERG, I .Be ( 1 9 7 4 )  
SOLAR WIND AND MICROMETEORITE ALTERATION OF THE LUNAR REGOLITH 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 2623 -2642  

KOROTEV,R.L. ( 1 9 8 1 )  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 

KOROTEV,R.L. ( 1 9 8 2 )  
COMPARATIVE GEOCHEMISTRY OF APOLLO 1 6  SURFACE SOILS AND SAMPLES FROM CORES 

6 4 0 0 2  AND 6 0 0 0 2  THROUGH 6 0 0 0 7  
PROCEEDINGS OF THE 13 th  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A269-A278 
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MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2 ,  2 2 8 7 - 2 2 9 8  

MORRlS,R.V. ( 1 9 8 0 )  
OR IG INS  AND S I Z E  D I S T R I B U T I O N  OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1 6 9 7 - 1 7 1 2  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1 8 2 3 - 1 8 4 4  

S O I L  6 6 0 3 1  
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SOIL: 66040 

LOCATION COMMENTS: S ta t i on  6, a t  the base o f  Stone Mountain. Surface s o i l  c o l l e c t e d  nex t  
t o  66030 on the r i m  o f  a 10 m dlameter c ra te r .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 66041 ( 357.4 gm): < 1 mn 1. Co l lec ted  mass: 570.2 gm 
2. 66042 ( 19.5 gm): 1-2 mn 2. Color: Gray ( f i e l d  desc r ip t i on )  
3. 66043 ( 15.5 gm): 2-4 mn 3. Bag no.: Doc. bag 338 
4. 66044 ( 11.3 gm): 4-10 mn 4. Container: Tef lon bag; re turned i n  
5. ( gm): > 1 cm vacuum conta iner  (ALSRC #2 1. 
6. 66040 ( 166.5 grn): Reserve Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: PETROGRAPHY: (53-74 urn) 
( B u t l e r  e t  al., 1973) 

1. IS/FeO: 90.0, mature 

2. Agglut inates:  39 . . Components - % 

3. 01 i v i n e  1.9 
Pyroxene 3.5 

4. P l  ag ioc l  ase 12.4 

'GRAIN SIZE PARAMETERS: Glass 9.0 
Rock Fragments 30.4 

1. M,: 112 urn Aggl u t i  nates 42.8 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Apo l l o  16 P.E.T., 1973) (Rose e t  al., 1973) 

% - ppn, ppn, 
Si02 : 45.07 Sc: 10 La: - 
TiOp : 0.64 V : 22 Ce : 

A1203: 26.39 Co: 21 Nd: 

Cr203 : Ni:  330 Sm : 
FeO : 6.08 Ba: 120 Eu : 

MnO : 0.08 Sr: 145 Tb : 
MgO : 6.14 H f :  Dy: 

CaO : 15.29 Ta : Ho : 

Na,O : 0.38 Th : Tm : 
L 

K20 : 0.12 U : Yb: 3.6 

P205 : 0.15 Lu : 

S : 0.09 
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B I BL  I OGRAPHY FOR 66041  

APOLLO 1 6  PET ( 1 9 7 2 )  
THE APOLLO 1 6  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 1 7 9  P. 23-34 

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 2 )  
EXTRALUNAR MATERIALS I N  APOLLO-16 SOILS AND DECAYRATE OF EXTRALUNAR FLUX 4.0 

GY AGO 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 17P. 7 9  

BAEDECKER,P.A. + CHOU,C--L. + SUNDBERG,L.L. + WASSON, J.T. ( 1 9 7 4 )  
VOLATILE AND SlDEROPHlL lC TRACE ELEMENTS I N  THE SOILS AND ROCKS OF 

TAURUS-L I TTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE, 
VOL. 2 P. 1625-1 6 4 4  

BECKER,R.H. + CLAYTON,R.N. ' ( 1  9 7 5 )  
NITROGEN ABUNDANCES AND ISOTOPIC COMPOSITIONS I N  LUNAR SAMPLES 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2131-2150 

BOYNTON,W.V. + BAEDECKER,P.A. + CHOU,C.-L. + ROBINSON,K.L. + WASSON,J.T. ( 1 9 7 5 )  
M IX ING AND TRANSPORT OF LUNAR SURFACE MATERIALS: EVIDENCE OBTAINED BY THE 

DETERMINATION OF LITHOPHILE, SIDEROPHILE, AND VOLATILE ELEMENTS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2241-2260 

BUTLER,J.C. + GREENE,G.M. + KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 267-278 

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F INES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 829-842 

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR SOlL  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281-2290 

CHOU,C.-L. + PEARCE,G.W. ( 1 9 7 6 )  
RELATIONSHIP BETWEEN NICKEL AND METALLIC IRON CONTENTS OF APOLLO 1 6  AND 1 7  SO lL  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 779-789 

. . 
CLARK,R.S. + KEITH, J.E. ( 1  9 7 3 )  
DETERM l NATION OF NATURAL AND COSM l C  RAY l NDUCED RADIONUCL I DES I N  APOLLO 1'6 

LUNAR SAMPLES 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 1 4 6  
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CLAYTON, R.N. + HURD,J.M. + MAYEDA,T.K. ( 1 9 7 3 )  
OXYGEN ISOTOPIC~COMPOSITIONS OF APOLLO 15,  16,  AND 1 7  SAMPLES, AND THEIR BEARING ) 

ON LUNAR O R I G I N  ANDPETROGENESIS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 5 3 5 - 1 5 4 2  

CRIPE,J.D. + MOORE,C.B. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N  APOLLO 1 6  AND 1 7  LUNAR F I N E S  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 4 6 9 - 4 7 9  

DUNCAN,A.R. +ERLANK,A.J .  + W I L L I S , J . P .  +AHRENS,L.H. ( 1 9 7 3 )  
COMPOS I T I ON. AND I NTER-RELAT IONSH I PS OF SOME APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 0 9 7 - 1 1 1 4  

ENGELHARDT,W.V. + HURRLE,H. + LUFT,E. ( 1 9 7 6 )  
MICROIMPACT-INDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOSITION OF THE 

LUNAR, REGOL l TH 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL . 1 P .' 3 7 3 - 3 9 2  ' 

FARR9T.G. + BATES,B.A. + RALPH,R.L. + ADAMS, J.B. ( 1 9 8 0 )  
EFFECTS OF OVERLAPPING OPTICAL ABSORPTION BANDS OF 

PYROXENE AND GLASSON THE REFLECTANCE SPECTRA OF LUNAR SOILS  
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL .. 1 , 71 9 - 7 2 9  

FOX,S.W. + HARADA,K. + HARE,P.E. ( 1 9 7 3 )  
ACCUMULATED ANALYSES OF AMINO ACIDS PRECURSORS I N  RETURNED LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 2 4 1 - 2 2 4 8  

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 3 )  
CARBON AND SULPHUR DISTRIBUTIONS AND ABUNDANCES I N  LUNAR F I N E S  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1577-1  5 8 6  

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 4 )  
OBSERVATION OF IRON-RICH COATING ON LUNAR GRAINS AND A RELATION TO LOW ALBEDO 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2 4 1 3 - 2 4 2 2  

GOLD,T. + BILSON,E. +BARON,R.L . (1975)  
AUGER ANALYSIS OF THE LUNAR SOIL :  STUDY OF PROCESSES WHICH CHANGE THE SURFACE 

CHEMISTRY AND ALBEDO 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 2 8 5 - 3 3 0 4  

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 6 )  
THE SURFACE CHEMICAL COMPOSITION OF LUNAR SAMPLES AND I T S  S IGNIF ICANCE FOR 

OPT l CAL PROPERT l ES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 901 -911  
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GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 6 )  
ELECTRICAL PROPERTIES OF APOLLO 1 7  ROCK AND S O l L  SAMPLES AND A SUMMARY OF 

ELECTRICAL PROPERTIES OF LUNAR MATERIAL AT 4 5 0  MHz FREQUENCY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2593-2603 

HEYMANN,D. + JORDAN,J.L. + WALKER,A. ( 1 9 7 8 )  
DZICZKANIEC,M. + RAY,J. + PALMA,R. 

INERT GAS MEASUREMENTSIN THE APOLLO-16 D R I L L  
CORE AND AN EVALUATIONOF THE STRATIGRAPHY AND 
DEPOSITIONAL HISTORY OF T H I S  CORE 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1885-1  9 1 2  

HODGES,F.N. t KUSHIR0 , I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  1 0 3 3 - 1 0 4 8  

KATSUBE,T.J. + COLLETT,L.S. ( 1 9 7 3 )  
ELECTRICAL CHARACTERISTICS OF APOLLO 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 1 0 1 - 3 1 1 0  

KEITH,J.E. + CLARK,R.S. + BENNETT,L.J. ( 1 9 7 5 )  
THE SATURATED A C T I V I T I E S  OF 22NA, 54MN, AND 56C0  AND THE DEPTH OF SAMPLING OF 

SOILS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1879-1  8 9 0  

KERRIDGE,J.F. + KAPLAN,I.R. + PETROWSKI,C. ( 1 9 7 5 )  
EVIDENCE FOR METEORITIC SULFUR I N  THE LUNAR REGOLITH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 1 5 1 - 2 1 6 2  

KOROTEV,R.L. ( 1 9 8 1 )  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577 -605  

LAUL, J.C. + HILL,D.W.+ SCHMITT,R.A. ( 1 9 7 4 )  
CHEMICAL STUDIES OF APOLLO 1 6  AND 1 7  SAMPLES 
PROCEED l NGS OF THE F l F T H  LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1047-1  0 6 6  

LAUL, J.C. + SCHMITT,R.A. ( 1 9 7 3 )  
CHEMICAL COMPOSITION OF LUNA-20 ROCKS AND S O l L  AND APOLLO-16 SOILS  
GEOCHlMlCA ET  COSMOCHIMICA ACTA 
VOL. 37P.  9 2 7  

LAUL,J.C.  + SCHMITT,R.A. ( 1 9 7 3 )  
CHEM l CAL COMPOS l T 1 ON OF APOLLO 1 5 ,  16,  AND 1 7 SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 3 4 9 - 1 3 6 8  

LAUL, J.C. + SCHMITT,R.A. ( 1 9 7 4 )  
S lDEROPHlLE AND VOLATILE TRACE ELEMENTS I N  APOLLO 1 7  BOULDER-2.ROCKS AND SOILS  
LUNAR SCIENCE V - L . S . I .  + J.S.C. 
PART I I  P. 4 4 1 - 4 4 3  S O I L  6 6 0 4 1  
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MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1613-1624 

MOHRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315-335 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE .EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOI-. 2, 2287 -2298  

NUNES,P.D. ( 1 9 7 5 )  
PB LOSS FROM APOLLO 17GLASSY SAMPLES AND APOLLO 1 6  REVISITED 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1491 -1 5 0 0  

NUNES,P.D. + TATSUMOT0,M. + KNIGHT,R.J. + UNRUH,D.M. + DOE,B.R. ( 1 9 7 3 )  
U-TH-PB SYSTEMATICS OFSOME APOLLO 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1797-1 8 2 2  

PEARCE,G.W. + CHOU,C.-L. ( 1  9 7 6 )  
RELATIONSHIPS BETWEEN SIDEROPHILE ELEMENTS AND METALLIC IRON 

CONTENTS OF APOLLO 1 6  AND 1 7  LUNAR SOILS 
LUNAR SCIENCE VI  I - L.S. I .  
PART I 1  P. 673-675 

ROSE,H.J.,JR. + BAEDECKER,P.A. + BERMAN,S. + CHRISTIAN,R.P. + DWORNIK,E.J. + ( 1 9 7 5 )  
FINKELMAN,R.B. + SCHNEPFE,M.M. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS RETURNED BY THE APOLLO 15, 16,  AND 1 7  
MISS IONS 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1363-1 3 7 4  

ROSE,HwJ*,JR. + CARRON,M.K. + CHRISTIAN,R.P. + CUTTITTA,F. + DWORNIK,E.J. + ( 1 9 7 3 )  
L IGON,D.T., JR. 

ELEMENTAL ANALYSIS OF SOME APOLLO 1 6  SAMPLES 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 6 3  1 

ROSE,H.J.,JR. + CUTTITTA,F. + BERMAN,S. + CARRON,M.K. + CHRISTIAN,R.P. ( 1 9 7 3 )  
+ DWORNIK,E.J. + GREENLAND,L.P. + LIGON,D.T.,JR. 

COMPOSITIONAL DATA FORTWENTY-TWO APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 149-1 1 5 8  

SHIRLEY,N. + WASSON,J.T. ( 1 9 8 1 )  
MECHANI SM FOR THE EXTRUSION OF KREEP 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 965-978 
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WALTON,J.R. + LAKATOS,S. + HEYMANN,D. (1973)  
D I S T R I B U T I O N  OF INERT GASES I N  F I N E S  FROM THE CAYLEY-DESCARTES REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 0 7 9 - 2 0 9 6  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1975 )  
22NA-26AL STUDIES OF LUNAR QEGOLITH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 

SOIL  66041 

- --- 
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SOIL: 66080 

LOCATION COMENTS: Stat ion 6, near base o f  Stone Mountain. Patch o f  white (1 l g h t  gray 
s o i l  o r  s o i l  aggregate exposed a t  the surface. Along the west r im  o f  
a 10 m diameter crater.  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

66081 ( 177.3 gn): < 1 mn 1. Col lected mass: 300.9 gm 
66082 ( 9.85 gm): 1-2nm 2. Color: L i gh t  gray ( f i e l d  descr ipt ion) 
66083 ( 4.53 gm): 2-4 mn 3. Bag no.: Doc. bag 339 
66084 ( 3.13 gm): 4-10 mn 4. Container: Teflon bag; returned i n  

5.*66085 ( 5.69 gm): > l  cm vacuum contaf ner (ALSRC 82 1. 
t o  66086 Processed i n  N2. 

6. 66080 ( 106.1 9): Reserve 

Not l nc l  uded I n  t o ta l  mass o f  sol1 . 
SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

1. IS/FeO: 80.0. mature 

2. Agglutinates: 53 

3. - 
4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Apol lo 16 P.E.T., 1973) (Rose e t  al.. 1973) 

% - ppn PP 
S102: 45.38 Sc: 10 La : - 
T1O2 : 0.67 V : 19 Ce : 

A1203: 26.22 Co: 21 Nd: 

Cr203: M i :  348 Sm: 

FeO : 5.85 Ba: 130 Eu : 

MnO : 0.08 Sr: 210 Tb: 

MgO : 6.39 H f :  Dy: 

CaO : 15.28 Ta : Ho : 

Na,O : 0.39 Th : Tm : 
L 

K20 : 0.13 U : Yb: 4.2 

PETROGRAPHY: ( 53-74 urn) 
(But ler  e t  a l . .  1973) 

Components - % 

Ol lv ine  . 1.4 
Pyroxene 1.4 
Plagloclase 9.7 
Glass 4.3 
Rock Fragments 28.1 
Aggl u t l  nates 55.1 

Handbook of Lunar Soils



B I BL  l OGRAPHY FOR 66081  

APOLLO 1 6  PET ( 1  9 7 2 )  
I THE APOLLO 1 6  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 

SC l ENCE 
VOL. 1 7 9  P .  23-34 

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON, J.T. ( 1 9 7 2 )  
EXTRALUNAR MATERIALS I N  APOLLO-16 SOILS AND DECAYRATE OF EXTRALUNAR FLUX 4.0 

GY AGO 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 7  P.  7 9  

BOYNTON,W.V. + BAEDECKER,P.A. + CHOU,C.-L. + ROBINSON,K.L. + WASSON,J.T. ( 1 9 7 5 )  
M IX ING AND TRANSPORT OF LUNAR SURFACE MATERIALS: EVIDENCE OBTAINED BY THE 

DETERMINATION OF LITHOPHILE, SIDEROPHILE, AND VOLATILE ELEMENTS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2241-2260 

BUTLER,J.C. + GREENE,G.M. + KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  267-278 

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR FINES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 829-842 

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR SOIL MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281 -2290  

CHARETTE,M.P. + SODERBLOM,L.A. + ADAMS,J.B. + GAFFEY,M.J. + MCCORD,T.B. ( 1 9 7 6 )  
AGE-COLOR RELATIONSHIPS I N  THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2579-2592 

CHARETTE, M .P. + TAYLOR, S .R. + ADAMS, J .B. + MCCORD, T.B. ( 1 9 7 7  
THE DETECTION OF SOILSOF FRA MAURO BASALT AND ANORTHOSITIC GABBRO COMPOSITION 

IN  THE LUNAR HIGHLANDS BY REMOTE SPECTRAL REFLECTANCE TECHNIQUES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1049-1061 

CLAYTON, R.N. + HURD,J.M. + MAYEDA,T.K. ( 1 9 7 3 )  
OXYGEN ISOTOPIC COMPOSITIONS OF APOLLO 15, 16, AND 1 7  SAMPLES, AND THEIR BEARING 

ON LUNAR ORIGIN ANDPETROGENESIS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1535-1 542  

CLAYTON,R.N. + MAYEDA,T.K. + HURD, J.M. ( 1  9 7 4 )  
LOSS OF OXYGEN, SILICON, SULFUR, AND POTASSIUM FROM THE LUNAR REGOLITH 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1801 -1810  
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COMPSTON,W. + VERNON,M.J. + CHAPPELL,B.W. + FREEMAN,R. ( 1 9 7 3 )  
RB-SR MODEL AGES AND CHEMICAL COMPOSITION OF NINE APOLLO 1 6  SOILS 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 1 5 8  

CRIPE,J.D. + MOORE,C.B. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N APOLLO 1 6  AND 1 7  LUNAR F 1 NES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 469-479 

DUNCAN,A.R. +ERLANK,A.J. + W I L L I S , J . P .  +AHRENS,L.H. ( 1 9 7 3 )  
COMPOSITION AND INTER-RELATIONSHIPS OF SOME APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1097-1 1 1 4  

DURRAN1,S.A. +KHAN,H.A. +MALIK,S.R.  +AFRAMIAN,A. +FREMLIN,J .H.  + TARNEY,J. ( 1 9 7 3 )  
CHARGED-PARTICLE TRACKS I N  APOLLO 1 6  LUNAR GLASSES AND ANALOGOUS MATERIALS I 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2291 -2306  

FALLICK,A.E. + PILLINGER,C.T. + STEPHENSON,A. ( 1 9 8 1 )  
VERY F I N E  IRON I N  APOLLO 1 6  SOILS: OBSERVATIONS AND SOME 

THEORETICAL ASPECTS OF MAGNETIC RESPONSE 
LUNAR AND PLANETARY SCIENCE X I  I, P. 274-276 

FINKELMAN,R.B. + BAEDECKER,P.Ae.+ CHRISTIAN,R.P. + BERMAN,S. + SCHNEPFE,M.M. + ( 1 9 7 5 )  
ROSE,H.J., JR. 

TRACE-ELEMENT CHEMlSTFiY AND REDUCING CAPACITY OF S I Z E  FRACTIONS FROM THE APOLLO 
1 6  REGOL I T H  

PROCEED l NGS OF THE. S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1385-1 3 9 8  

FIREMAN,E.L. +DAMICO,J.  +DEFEL ICE,J .  ( 1 9 7 6 )  
EVIDENCE FOR CARBON-141N THE SOLAR WIND 
LUNAR SCIENCE VI  I - L .S . I .  
PART I P. 257 -259  

FRIEBELE9E.J. + GRISCOM,D.L. + MARQUARDT,C.L. + WEEKS,R.A. + PRESTEL,D. ( 1 9 7 4 )  
TEMPERATURE DEPENDENCEOF THE FERROMAGNETIC RESONANCE LINEWIDTH OF LUNAR SOILS, 

IRON AND MAGNETITE PRECIPITATES I N  SIMULATED LUNAR GLASSES, AND NONSPHERICAL 
METALL l C l RON PART l CLES 

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2729-2736 

HEYMANN,D. + JORDAN,J.L. + WALKER,A. ( 1 9 7 8 )  
DZICZKANIEC,M. + RAY,J. + PALMA,R. 

INERT GAS MEASUREMENTSIN THE APOLLO-16 D R I L L  
CORE AND AN EVALUATIONOF THE STRATIGRAPHY AND 
DEPOSITIONAL HISTORY OF THIS  CORE 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1885 -1912  

HODGES.,F.N. + KUSHIR0, l .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1033-1048 
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KEITH ,  J.E. + CLARK,R.S. + BENNETT,L.J. ( 1 9 7 5 )  
THE SATURATED A C T I V I T I E S  OF 22NA, 54MN, AND 56C0  AND THE DEPTH OF SAMPLING OF 

SOILS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 8 7 9 - 1 8 9 0  

KOROTEV,R.L. ( 1  9 8 1  ) 
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS  . 

I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577 -605  

KOROTEV,R.L. ( 1 9 8 2 )  
COMPARAT l VE GEOCHEM l STRY OF APOLLO 1 6  SURFACE SO l LS AND SAMPLES FROM CORES 

6 4 0 0 2  AND 6 0 0 0 2  THROUGH 6 0 0 0 7  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A269 -A278  

LAUL,J.C. + SCHMITT,R.A. ( 1 9 7 3 )  
CHEMICAL COMPOSITION OF LUNA-20 ROCKS AND S O I L  AND APOLLO-16 SOILS  
GEOCHlMlCA ET COSMOCHIMICA ACTA 
VOL. 3 7  P .  9 2 7  

LAUL,J.C. + SCHMITT,R.A. ( 1 9 7 3 )  
CHEMICAL COMPOS I T  ION OF APOLLO 15,  16,  AND 1 7  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1349-1  3 6 8  

MOORE,C.R. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 6 1 3 - 1 6 2 4  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  3 1 5 - 3 3 5  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS:  
SOME CONCEPTS AND I S/FEO COMP l L A T  l ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

NUNES, P.D. ( 1 9 7 5 )  
PB LOSS FROM APOLLO 17GLASSY SAMPLES AND APOLLO 1 6  R E V I S I T E D  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE . 
VOL. 2 P .  1491-1  5 0 0  

NUNES, P.D. + TATSUMOT0,M. + KNIGHT,R.J. + UNRUH,D.M. + DOE,B.R. ( 1 9 7 3 )  
U-TH-PB SYSTEMAT l CS OF SOME APOLLO 1 6 LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 7 9 7 - 1 8 2 2  

ROSE,H.J.,JR. + BAEDECKER,P.A. + BERMAN,S. + CHRISTIAN,R.P. + DWORNIK,E.J. + ( 1 9 7 5 )  
FINKELMAN,R.B. + SCHNEPFE,M.M. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS  RETURNED BY THE APOLLO 15,  16, AND 1 7  
MISSIONS 

PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1363-1  3 7 4  so l L  6 6 0 8 1  
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ROSE,H.J.,JR. + CUTTITTA,F. + BERMAN,S. + CARRON,M.K. + CHRISTIAN,R.P. ( 1 9 7 3 )  
+ DWORNIK,E.J. + GREENLAND,L.P. + LIGON,D.T.,JR. 

COMPOSITIONAL DATA FORTWENTY-TWO APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1149 -1158  

SHIRLEY,N. + WASSON,J.T. ( 1 9 8 1 )  
MECHANISM FOR THE EXTRUSION OF KREEP 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 965-978 

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
DISTRIBUTION OF INERT GASES I N  FINES FROM THE CAYLEY-DESCARTES REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2079 -2096  

WEEKS,R.A. ( 1 9 7 3 )  
FERROMAGNETIC PHASES OF LUNAR F INES AND BRECCIAS - ELECTRON MAGNETIC RESONANCE 

SPECTRA OF APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2763-2782 

WEEKS,R.A. + PRESTEL,D. ( 1 9 7 4 )  
FERROMAGNETIC RESONANCE PROPERTIES OF LUNAR F INES AND COMPARISON WITH THE 

PRO PERTIES OF LUNARANALOGUES 
PROCEED l NGS OF THE F 1 FTH LUNAR SC I ENCE CONFERENCE 
VOL. 3 P. 2709-2728 

YOKOYAMA,Y. + REYSS, J.L. + GUICHARD,F. ( 1  9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 

Handbook of Lunar Soils



SOIL: ' 67460 

LOCATION COWENTS: Sta t ion 11, on the south r i m  o f  North Ray Crater. S o i l  co l l ec ted  from 
f i l l e t  around white breccia boulders several meters i n  diameter. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 67461 ( 222.2 gm): < 1 mn 1. Col lec ted mass: 370.24 gm 
2. 67462 ( 17.4 gm): 1-2 mn 2. Color: N7 ( l i g h t  gray) 
3. 67463 ( 6.24 gm): 2-4 mn 3. Bag no.: Doc. bag 417 
4. 67464 ( 0.7 gm): 4-10 mn 4. Container: Tef lon bag; returned i n  
5. ( gm): > 1 cm sample c o l l e c t i o n  bag 6, i n  
6. 67460 ( 123.7 gm): Reserve a i r .  Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : PETROGRAPHY: (90-100 um) 
(Simon e t  a1 ., 1981 

1. IS/FeO: 25.0, innnature 

2. Agglutinates: Components % - 
3. L l t h i c  Fragnents 

4. Mare Component 
Mare Basa l t  0.5 

GRAIN SIZE PARAMETERS : Highland 
Components 

1. Mz: ANT 21.7 
LMB 30.7 

2. Md: Fel  dsp. 

3. Basa l t  1.6 
RNB/POIK 7.9 

MAJOR ELEMENTS: TRACE ELEMENTS: Fused S o i l  
Component 

(Compston e t  a1 . , 1973) (Boynton e t  a1 . , 1976) DMB 11.1 

X ppln Aggl u t i  nate 8.5 - Mineral Frag. 
Si02 : 44.77 Sc: 7.8 La: 6.7 Maf ic 0.5 

T i 0 2 :  0.37 V : 17 Ce: 18 
P l  agi oc l  ase 12.2 
Opaque 1.1 

A1203: 28.99 Co: 13.0 Nd: Glass Fragments 
Orange/bl ack 0.5 

Cr203: N i  : Sm: 3.0 Ye1 1 ow/green - 
Fd) : 4.35 Ba: 90 Eu: 1.10 Brown - 

Clear  - MnO : 0.07 S r :  Tb: 0*59 ~i scel 1 aneous 
MgO : 4.20 Hf: 1.8 Dy: 3.6 Devi t r i f i e d  

CaO : 16.85 Ta: 0.3 Ho: glass 3.4 
Others - 

Na20 : 0.44 Th: 1.0 Tm: 

K20 : 0.06 U :  , - Yb: 2.1 Total 100.1 

P205 : 0.05 Lu: 0.28 No. o f  po in ts  942 

s : 
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BIBLIOGRAPHY FOR 6 7 4 6 1  

ADAMS,J.B. + MCCORD,T.B. ( 1 9 7 3 )  
V I T R I F I C A T I O N  DARKENING I N  THE LUNAR HIGHLANDS AND I D E N T I F I C A T I O N  OF DESCARTES 

MATERIAL AT THE APOLLO 1 6  S I T E  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  1 6 3 - 1 7 8  

BECKER,R.H. + CLAYTON,R.N. ( 1 9 7 7 )  
NITROGEN ISOTOPES I N  LUNAR SOILS  AS A MEASURE OF COSMIC-RAY EXPOSURE AND 

REGOLITH HISTORY 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 6 8 5 - 3 7 0 4  

BEHRMANN,C.J. + CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + RALSTON,C. + WALKER,R. ( 1 9 7 3 )  
+ YUHAS,D. 

COSMIC-RAY EXPOSURE HISTORY OF NORTH RAY AND SOUTH RAY MATERIAL 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 9 5 7 - 1 9 7 4  

BHATTACHARYA,S.K. + GOSWAM1,J.N. + LAL,D. + PATEL,P.P. + RA0,M.N. ( 1 9 7 5 )  
LUNAR REGOLITH AND GAS-RICH METEORITES: CHARACTERIZATION BASED ON PARTICLE 

TRACKS AND GRA I N-S I ZE D I STR I BUT I ONS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 5 0 9 - 3 5 2 6  

BOYNTON,W.V. + CHOU,C.-L. + ROEINSON,K.L. + WARREN,P.H. + WASSON,J.T. ( 1 9 7 6 )  

I L I THOPH I LES, S I DEROPH I LES, AND VOLAT I LES I N APOLLO 1 6 SO I L S  AND ROCKS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 7 2 7 - 7 4 2  

CHANG,S. + LENNON,K. + WALBERG,G. ( 1 9 7 5 )  
SULFUR I N  MAGNETIC ANDNON-MAGNETIC PARTICLES OF APOLLO 16 SOILS  
LUNAR SCIENCE V I  - L.S . I .  
P. 131 -133  

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR S O I L  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281 -2290 

COMPSTON,W. + VERNON,M.J. + CHAPPELL,B.W. + FREEMAN,R. ( 1 9 7 3 )  
RE-SR MODEL AGES AND CHEMICAL COMPOSITION OF N I N E  APOLLO 1 6  SOILS  
LUNAR SCIENCE I V  THE LUNAR SCIENCE INST ITUTE  
P. 1 5 8  

'DESMARAIS,D.J. + BASU,A. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 5 )  
EVOLUTION OF CARBON ISOTOPES, AGGLUTINATES, AND THE LUNAR REGOLITH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 3 5 3 - 2 3 7 4  

DREIBUS,G. + KRUSE,H.+ SPETTEL,B. + WANKE,H. ( 1 9 7 7 )  
THE BULK COMPOSITION OF THE MOON AND THE EUCRITE PARENT BODY 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  2 1 1 - 2 2 7  

Handbook of Lunar Soils



HINTENBERGER,H. + WEBER,H.W. ( 1 9 7 3 )  
TRAPPED RARE GASES I N  LUNAR F INES AND BRECCIAS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2003 -2020  

HUA,C.T. + DOLLFUS,A.+ MANDEVILLE,J.C. ( 1 9 7 6 )  
ULTRAVIOLET DIFFUSE REFLECTANCE SPECTROSCOPY FOR LUNAR, METEORITIC, AND 

TERRESTRIAL SAMPLES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2605 -2622  

KEMPA,M.J. + PAPIKE,J.J. ( 1 9 8 0 )  
THE APOLLO 1 6  REGOLITH: COMPARATIVE PETROLOGY OF THE t20UM AND 20-10UM 

SOIL FRACTIONS, LATERAL TRANSPORT AND DIFFERENTIAL VOLATIL IZATION 
I N  PROCEEDINGS OF T H E l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1635-1661 

KERRIDGE,J.F. + KAPLAN,I.R. + LESLEY,F.D. ( 1 9 7 4 )  
ACCUMULATION AND ISOTOPIC EVOLUTION OF CARBON ON THE LUNAR SURFACE 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1855-1 8 6 8  

KOROTEV,R.L. + HASKIN,L.A. + LINDSTROM,M.M. ( 1 9 8 0 )  
A SYNTHESIS OF LUNAR HIGHLANDS COMPOSITIONAL DATA 
I N  PROCEEDINGS OF THE11TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 395-429 

KOROTEV,R.L. ( 1 9 8 1 )  
COMPOS I T I ONAL TRENDS I N APOLLO ' 1 6  SO I LS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 

COMPARATIVE GEOCHEMISTRY OF APOLLO 1 6  SURFACE SOILS AND SAMPLES FROM CORES 
6 4 0 0 2  AND 6 0 0 0 2  THROUGH 6 0 0 0 7  

PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A269-A278 

LABOTKA,T.C. +KEMPA,M.J. +WHITE,C. +PAPIKE,J . J .  ( 1 9 8 0 )  
THE LUNAR REGOLITH: COMPARATIVE PETROLOGY OF THE SAMPLING SITES 
LUNAR AND PLANETARY SCIENCE X I ,  P. 587-589 

LABOTKA,T.C. +KEMPA,M.J. +WHITE,C. +PAPIKE,J .J .  +LAUL,J.C. ( 1 9 8 0 )  
THE LUNAR REGOLITH: COMPARATIVE PETROLOGY OF THE APOLLO SITES 
I N  PROCEEDINGS OF T H E l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1285-1 3 0 5  

LAUL9J.C. + LEPEL,E.A. ( 1 9 8 0 )  
THE LUNAR REGOLITHS "COMPARATIVE CHEMISTPY OF THE SAMPLING SITESt1  
LUNAR AND PLANETARY SCIENCE X I ,  P. 610 -612  

THE LUNAR REGOL I TH: COMPARAT I VE CHEM I STRY OF THE APOLLO s I TES 
I N  PROCEEDINGS OF T H E l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1307-1340 
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MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF T H E l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1712 

NUNES,P.D. ( 1 9 7 5 )  
PB LOSS FROM APOLLO 17GLASSY SAMPLES AND APOLLO 1 6  REVIS ITED 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1491-1 5 0 0  

PALME,H. + WANKE,H. ( 1 9 7 5 )  
A UNIF IED TRACE-ELEMENT MODEL FOR THE EVOLUTION OF THE LUNAR CRUST AND MANTLE 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  1179-1202 

PAP1KEpJ.J. + SIMON,S.B. + WHITE,C. + LAW,J.C. (1981 1 
THE RELATIONSHIP OF THE LUNAR REGOLITH < 1 0  pm FRACTION AND AGGLUTINATES. 

PART I; A MODEL FOR AGGLUTINATE FORMATION AND SOME INDIRECT SUPPORTIVE 
E V 1 DENCE 

I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 409-420 

PAP'IKE,J.J'. +  WHITE,^. ( 1 9 8 1 )  
THE LUNAR REGOL I TH: CALCULATED CHEM l STRY AND 

MAJOR ELEMENT PART I T I ON I NG AMONG THE REGOL I TH COMPONENTS 
LUNAR AND PLANETARY SCIENCE X11, P. 908 -810  

RAMMENSEE, W. + WANKE, H. ( 1 9 7 7 )  
ON THE PARTITION COEFFICIENT OF TUNGSTEN BETWEEN METAL AND S I L I C A T E  AND I T S  

BEARING ON THE ORIGIN OF THE MOON 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 399-409 

SCHONFELD, E. ( 1 9 7 4  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY M I X I N G  

MODELS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1269-1 2 8 6  

SIMON,S.B* + PAPIKE,J.J. + LAUL,J.C. ( 1 9 8 1  
THE LUNAR REGOLITH: COMPARATIVE STUDIES OF THE APOLLO AND LUNA SITES. 
PETROLOGY OF SOILS FROM APOLLO 17,  LUNA 15, 20, AND 24 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 371 -388  

VIA,W.N. + TAYLOR,L.A. ( 1 9 7 6 )  
CHEMICAL ASPECTS OF AGGLUTINATE FORMATION: RELATIONSHIPS BETWEEN AGGLUTINATE 

COMPOS l T ION AND THECOMPOS l T l ON OF THE BULK SO I L 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  393-403 

SOIL 67461  
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WALKER,R.J. + PAPIKE,J.J. ( 1 9 8 1 )  
THE RELATIONSHIP OF THE LUNAR REGOLITH 4 0  Am FRACTION AND AGGLUTINATES. 

PART 1 1 :  CHEMICAL COMPOSlflON OF AGGLUTINATE GLASS AS A TEST OF tfFUSION 
OF THE FINEST FRACTION" ( F  MODEL 

I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 421-432 

WALTON, J.R. + HEYMANN,D. + JORDAN, J.L. + YANIV,A. ( 1 9 7 4 )  
EVIDENCE FOR SOLAR COSMIC RAY PROTON-PRODUCED NEON I N  F INES 67701  FROM THE R I M  

OF NORTH RAY CRATER 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2045 -2060  

WANKE,H. + BADDENHAUSEN,H. + DRE IBUS,G. + JAGOUTZ,E. + KRUSE,H. + PALME,H. ( 1  9 7 3 )  
+ SPETTEL,B. + TESCHKE,F. 

MULTIELEMENT ANALYSES OF APOLLO 15,  16,  AND 1 7  SAMPLES AND THE BULK COMPOSITION 
OF THE MOON 

PROCEED I NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1461 -1482  

WANKE ,H. + PALME,H. +BADDENHAUSEN,H. + DRE IBUS,G. + JAGOUTZ,E. + KRUSE,H. + ( 1  9 7 5  
PALME,C. + SPETTEL,B. + TESCHKE,F. + THACKER,R. 

NEW DATA ON THE CHEMISTRY OF LUNAR SAMPLES: PRIMARY MAlTER I N  THE LUNAR 
HIGHLANDS AND THE BULK COMPOSITION OF THE MOON 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1313-1340 

ZELLNER,B* + LEAKE,M*+ LEBERTRE,T. + DUSEAUX,M. + DOLLFUS,A. ( 1 9 7 7 )  
THE ASTEROID ALBEDO SCALE. 1 .  LABORATORY POLARIMETRY OF METEORITES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1091 -1110  

SOIL  67461  
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SOIL: 67480 

LOCATION COMMENTS: S ta t i on  11, on the south r i m  o f  North Ray Crater. Reference s o i l  t o  
accompany f i l l e t  sample 67460. Co l lec ted from the surface, about 1 m 
from the brecc ia  boulders. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 67481 ( 132.7 gm): < 1 mn 1. Col lec ted mass: 248.8 gm 
2. 67482 ( 14.65 9): 1-2 mn 2. Color: N6 t o  N7 (med. l i g h t  gray t o  
3. 67483 ( 8.37 gm): 2-4 mn l i g h t  gray) 
4. 67484 ( 6.02 gm): 4-10mn 3. Bag no.: Doc. bag 419 
5.* 67485 ( gm): > 1 cm 4. Container: Tef lon  bag; re turned i n  

t o  67495 sample c o l l e c t i o n  bag 6, i n  
6. ( gm): Reserve a i r .  Processed i n  N2. 

* Not inc luded i n  t o t a l  mass o f  s o i l .  
I 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 31.0, submature 

. 2. Agglut inates:  23 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS : 

(Apo l l o  16 P.E.T., 1973) (Boynton e t  al., 1976) 

% - pprn - PPm 

PETROGRAPHY: (90-1 50 um) 
(Hei ken e t  a1 . , 1973 

Components - % 

Brecci  as 
Low-Grade Brown 
Low-Grade 

Col or1 ess 
Med-Grade 
Hi gh-Grade 

Anor thos i te  
Ca tac las t i c  

Anorthosi t e  
Agglut inates 
Fel dspar 
Orthopy roxene 
C1 inopyroxene 
Glass: 

Co lor less  
Si02 : 44.95 Sc: 7.1 La: 7.3 Brown 1.0 

Maskel y n i  t e  T i 0 2 :  0.41 V : 14 Ce: 18 
- 

Gray 
A1203: 29.01 Co: 14.9 Nd:  chi i eren - 

Green 
Cr203: N i  : Sm: 3.3 Olivine 

- 
0.3 

FeO : 4.66 Ba: 90 Eu: 1.16 Basa l t  - 
MnO : 0.06 Sr : Tb: 0.66 0.3 

Anorth. Gabbro - 
MgO : 4.20 Hf: 1.9 Dy: 3.9 Spinel 0.3 

CaO : 16.54 Ta: 0.3 Ho : 

Na20:  0.42 Th: 1.1 Tm : Tota l  Number 

K20 : 0.06 U : 0.49 Yb: 2.4 
Grains 300 

Lu: 0.32 
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3 I BL  I OGRAPHY FOR 67481  

APOLLO 1 6  PET ( 1  9 7 2 )  
THE APOLLO 1 6  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC I ENCE 
VOL. 1 7 9  P. 23-34 

BASU,A. ( 1 9 7 7 )  
STEADY STATE, EXPOSURE AGE, AND GROWTH OF AGGLUTINATES I N  LUNAR SOILS 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 361 7-3632 

COSMIC-RAY EXPOSURE HISTORY OF NORTH HAY AND SOUTH RAY MATERIAL 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1957-1974 

BHANDAR1,N. + GOSWAM1,J.N. + LAL,D. ( 1 9 7 3 )  
SURFACE IRR l OAT I ON ANDEVOLUT ION OF THE LUNAR REGOL I TH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2275-2290 

BHATTACHARYA, S .K. + GOSWAM I, J.N. + LAL,D. + PATEL,P.P. + RA0,M.N. ( 1 9 7 5 )  
LUNAR REGOLITH AND GAS-RICH METEORITES: CHARACTERIZATION BASED ON PARTICLE 

TRACKS AND GRAIN-SIZE DISTRIBUTIONS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3509 -3526  

BOYNTON,W.V. + CHOU,C.-L. + ROBINSON,K.L. + WARREN,P.H. + WASSON, J.T. ( 1 9 7 6 )  
LITHOPHILES, SIDEROPHILES, AND VOLATILES I N  APOLLO 1 6  SOILS AND ROCKS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 727-742 

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR SOIL MATURITY: THE RARE GAS E V l  DENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281 -2290 

CHARETTE,M.P. + SODERBLOM,L.A. + ADAMS,J.B. + GAFFEY,M.J. + MCCORD,T.B. ( 1 9 7 6 )  
AGE-COLOR RELATIONSHIPS I N  THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2579-2592 

CHARETTE,M..P. + TAYLOR,S.R. + ADAMS,J.B. + MCCORD,T.B. ( 1 9 7 7 )  
THE DETECTION OF SOILSOF FRA. MAURO BASALT AND ANORTHOSITIC GABBRO COMPOSITION 

IN  THE LUNAR HIGHLANDS BY REMOTE SPECTRAL REFLECTANCE TECHNIQUES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  1049-1061 

CLARK,R.S. + KEITH,J.E. ( 1 9 7 3 )  
DETERMINATION OF NATURAL AND COSMIC RAY INDUCED RADIONUCLIDES I N  APOLLO 1 6  

LUNAR SAMPLES 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 1 4 6  
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CLAYTON, R.N. + HURD,J.M. + MAYEDA,T.K. ( 1 9 7 3 )  
OXYGEN ISOTOPIC COMPOSITIONS OF APOLLO 1 5 ,  1 6 ,  AND 1 7  SAMPLES, AND THEIR BEARING 

ON LUNAR ORIG IV  ANDPETROGENESIS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1535-1  542 

CRIPE, J.D. + MOORE,C.B. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N APOLLO 1 6  AND 1 7 LUNAR F l NES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  469 -479  

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 3 )  
THE D ISTRIBUT ION I N  LUNAR S O l L  OF CARBON RELEASED BY PYROLYSIS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1543 -1558  

DESMARAIS,D.J. + tiAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 4 )  
THE D ISTRIBUT ION I Y  LUNAR S O l L  OF HYDROGEN RELEASED BY PYROLYSIS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 8 1 1 - 1 8 2 2  

DUNCAN,A.R. + ERLANK,A.J. + WILLIS,J .P .  + AHRENS,L.H. ( 1 9 7 3 )  
COMPOSITION AND IUTER-RELATIONSHIPS OF SOME APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1097 -1114  

EBERHARDT,P. + EUGSTER,O. + GEISS,J.  + GROGLER,N. + GUGGISBERG,S. + MORGELI,M. ( 1 9 7 6 )  
NOBLE GASES I N  THE APOLLO 1 6  SPECIAL SOILS FROM THE EAST-WEST S P L I T  AND TYE 

PERMANENTLY SHADONED AREA 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  563 -585  
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SOIL: 67600 

LOCATION COWENTS: S ta t i on  11, south r i m  o f  North Ray Crater.  S o i l  t o  accompany rake 
sample 67610. W i th in  a few meters o f  a 1 o r  2 m diameter wh i te  
brecc ia  boulder. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 67601 ( 161.8 gm): < 1 mn 1. Col lec ted mass: 186.2 gm 
2. 67602 ( 13.45 gm): 1-2 mn 2. Color: N6 (med. l i g h t  gray) 
3. 67603 ( 6.16 9 ) :  2 - 4 r n  3. Bag no. : Doc. bag 422 
4. 67604 ( 2.62 gm): 4 - l o r n  4. Container: Tef lon  bag; re turned i n  
5.* 67605 ( 44.52 gm): > 1 cm sample c o l l e c t i o n  bag 6, i n  
6. 67606 ( 2.17 gm): Reserve a i r .  Processed i n  N2. 

* Not inc luded i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 45.0, submature 

2. Agglut inates:  36 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M,: 116 um ( <  1 an); 82.um ( <  1 mn) 

2. Md: 110 um 

3. 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Apo l l o  16 P.E.T., 1973) (Haskin e t  a1 ., 1973) 

% - ppm ppm 
Sf02 : 45.28 Sc: 6.6 La: 6.7 

TiO,: 0.42 V : Ce: 16.5 
L 

A1203: 28.93 Co: 14.4 Nd: 11.1 

Cr203 : Ni: 180.0 Sm: 3.10 

FeO : 4.09 Ba : Eu: 1.29 

MnO : 0.06 Sr: Tb: 0.62 

MgO : 4.75 Hf: 1.99 Dy: 4.3 

CaO : 16.40 Ta : Ho: 0.86 

Na20:  0.44 Th : Tm: 

K20 : 0.07 U : Yb: 2.28 

P205 : 0.06 Lu: 0.33 

S : 0.04 

PETROGRAPHY: (90-150 urn) 
(Hei ken e t  a1 . , 1973) 

Colnponents - % 

Brecc l  as 
Low-Grade Brown 4.6 
Low-Grade 

Color less  24.0 
Med-Grade 11.3 
Hi  gh-Grade 

Anorthosi t e  
Catacl a s t i c  

Anorthosi t e  
Aggl u t i  nates 
Feldspar 
Orthopy roxene 
C1 i nopyroxene 
Glass: 

Col or1  ess 
Brown 
Maskel y n i  t e  
Gray 
Schl i e r e n  
Green 

O l i v i n e  
Basa l t  
Nor i  t e  
Anorth . Gabbro 
Spinel 

Tota l  Number 
Grains 300 
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SOLAR NOBLE GAS SATURATION IN LUNAR REGOLITH M INERA'LS; DOES IT OCCWI? 
LUNAR AND PLANETARY SC l ENCE X! , P. 1248-1 2 5 0  ' . 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 8 4 4  

Z INNER, E. + DUST, S. +CHAUMONT, J . ( 1 9 7 8 )  
DRAN, J .C. 

SURFACE CONCENTRATIONSOF MG,TI,FE AND 
SURFACE FEATURES I N  INDIVIDUAL PLAGIOCLASE 
CRYSTALS FROM LUNAR SO lL  SAMPLES 

1 I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1667-1 6 8 6  

ZINNER,E. + WALKER,R.M. + CHAUMONT,J. + DRAN,J.C. ( 1 9 7 7 )  
ION PROBE SURFACE CONCENTRATION MEASUREMENTS OF MG AND FE AND MICROCRATERS I N  

CRYSTALS FROM LUNARROCK AND SOlL  SAMPLES 
PROCEED l NGS OF THE E l GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 3859-3883 

SOlL  67601 

Handbook of Lunar Soils



SOIL: 67700 

LOCATION COMMENTS: S ta t i on  11, along the  southeast r i m  o f  Nor th  Ray Crater. S o i l  
c o l l e c t e d  along w i t h  rake sample 67710. Might  have been scooped o f f  
the  top o f  a very f r i a b l e  wh i te  rock. Might  no t  be a t y p i c a l  s o i l .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 67701 ( 235.0 gm): < 1 mn 1. Col lec ted mass: 420.5 gm 
2. 67702 ( 21.69 9): 1-2 mn 2. Color: N6 (med. l i g h t  gray) 
3. 67703 ( 13.71 gm): 2-4 mn 3. Bag no. : Doc. bag 388 
4. 67704 ( 7.47 9): 4-10 mn 4. Container: Tef lon  bag; re turned i n  
5.* 67705 ( 11.92 gm): > 1 cm sample c o l l e c t i o n  bag 4, i n  

t o  67708 a i r .  Processed i n  N2. 
6. 67700 ( 142.6 gm): Reserve 

* Not inc luded i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 39, submature 

2. Agglut inates:  16 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Campston e t  al., 1973) (Boynton e t  al., 1976) 

% - ppm - PP"' 
Si02 : 44.77 Sc: 6.9 La: 7.3 

T i 0 2 :  0.44 V : 27 Ce: 18 

A1203: 28.48 Co: 14.9 Nd : 

Cr203: N i  : Sm: 3.3 

FeO : 4.17 Ba: 90 Eu: 1.15 

MnO : 0.06 Sr: Tb: 0.66 

PETROGRAPHY: (90-150 urn) 
(Hei ken e t  a1 . . 1973 1 

components 

Breccias 
Low-Grade Brown 

, , Low-Grade 
Color less  

Med-Grade 
. High-Grade 
. Anorthosi t e  

Ca tac las t i c  
Anorthosi t e  

Aggl u t i  nates 
Feldspar 
Orthopy roxene 
C l  i nopyroxene 
Glass : 

Col or1  ess 
Brown 
Maskel y n i  t e  
Gray 
Schl i e r e n  
Green 

O l i v i n e  
Basa l t  
Nor i  t e  
Anorth. Gabbro 

Tr. 
15.6 
21.0 

2.0 
2.0 

MgO : 4.92 Hf: 1.9 Dy: 2.4 Spinel - 
CaO : 16.87 Ta: 0.3 Ho : 

Na20 :  0.52 Th: 1.1 Tm : Tota l  Number 

K20 : 0.07 U : 0.49 Yb: Grains 300 

P205 : 0.08 Lu: 0.32 

S : 
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B l BL  l OGRAPHY FOR 67701 

ALEXANDER,E.C., JR. + BATES, A. + COSCIO,M.R., JR. + DRAGON, J .C. + MURTHY, V.R. + ( 1 9 7 6 )  
PEPIN,R.O. + VENKATESAN,T.R. 

K/AR DAT l NG OF LUNAR SO I L S  I I 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 625 -648  

ALEXANDER,E.C.,JR. +COSCIO,M.R.,JR. +DRAGON,J.C. +PEPIN,R.O. +SAITO,K .  ( 1 9 7 7 )  
K/AR DATING OF LUNAR SOILS I l l :  COMPARISON OF 39AR - 40AR AND CONVENTIONAL 

TECHNIQUES: 12032  AND THE AGE OF COPERNICUS 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2725-2740 

BASU, A. ( 1 9 7 7  1 
STEADY STATE, EXPOSUREAGE, AND GROWTH OF AGGLUT INATES I N  LUNAR SOILS 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 361 7-3632 

BEHRMANN, C. J. + CROZAZ, G. + DROZD, R. + HOHENBERG,C.M. + RALSTON, C. + WALKER, R. ( 1 9 7 3  1 
+ YUHAS,D. 

COSMIC-RAY EXPOSURE HISTORY OF NORTH RAY AND SOUTH RAY MATERIAL 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1957 -1974  

BHATTACHARYA ,.S..K .' + GOSWAM I , J .N. + LAL,  D. + PATEL, P.P. + RAO, M .N. ( 1 9 7 5  1 
LUNAR REGOLI.TH AND GAS-RICH METEORITES:- CHARACTERIZATION BASED ON PARTICLE 

TRACKS AND,GRAIN-SIZE DISTRIBUTIONS 
PROCEEDINGS O F  THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3509-3526 

BOYNTON,W-V.-+ CHOU,C.-L. + ROBINSON,K.L. + WARREN,P.H. + WASSON, J.T. ( 1  9 7 6 )  
LITHOPHILES, 'SIDEROPHILES, AND VOLATILES I N  APOLLO 1 6  SOlLS AND ROCKS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 727-742 

BUTLER,J.C. + GREENE,G.M. + KING,E.A.,JR. ( 1 9 7 3 )  
GRAlN S I Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 267-278 

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR FINES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 829-842 

CHANG, S. + LENNON, K. ( 1 9 7 5  1 
IMPLANTATION OF CARBONAND NITROGEN IONS INTO LUNAR FINES:. TRAPPING 

EFFICIENCIES AND SATURATION CONCENTRATIONS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2179-2188 
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CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR S O l L  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281 -2290  

CHARETTE,M.P. + SODERBLOM,L.A. +ADAMS,J.B. +GAFFEY,M.J. +MCCORD,T.B. ( 1 9 7 6 )  
AGE-COLOR RELATIONSHIPS I N  THE LUNAR HIGHLANDS 
PROCEEDl NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 2579-2592 

CIRLIN,E.H. + HOUSLEY,R.M. + GRANT,R.W. ( 1 9 7 8 )  
STUD1 ES OF VOLATILES I N  APOLLO 1 7  SAMPLES AND 
THEIR IMPLICATIONS TO VAPOR TRANSPORT PROCESSES 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2049-2064 

CLARK,R.S. + KEITH,J.E. ( 1 9 7 3 )  
DETERMINATION OF NATURAL AND COSMIC RAY INDUCED RADIONUCLIDES I N  APOLLO 1 6  LUNA 

SAMPLES 
PROCEEDINGS OF'THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2105-2114 

COMPSTON,.W. + VERNON,M. J. + CHAPPELL ,B.W. + FREEMAN,R. ( 1 9 7 3  
RB-SR MODEL AGES AND CHEMICAL COMPOSITION OF NINE APOLLO 1 6  SOILS 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 1 5 8  ' 

. . 

CRlPE,J.,D. +MOORE,C.R. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N APOLLO 1 6  AND 1 7 LUNAR F I NES ' 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 469-479 

DUNCAN,A.R. +ERLANK,A.J. + W I L L I S , J . P .  +AHRENS,L.H. ( 1 9 7 3 )  
COMPOSITION.AND INTER-RELATIONSHIPS OF SOME APOLLO 1 6  SAMPLES 
PROCEEDINGS.OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1097-1114 

EBERHARDT,P. + EUGSTER,O. + GEISS,J. + GROGLER,N. + GUGGISBERG,S. + MORGELI,M. ( 1 9 7 6 )  
NOBLE GASES. IN THE APOLLO 1 6  SPECIAL SOILS FROM THE EAST-WEST S P L I T  AND THE 

PERMANENTLY SHADOWED AREA 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 563-585 

ENGELHARDT,W.V. + HURRLE,H. + LUFT,E. ( 1 9 7 6 )  
MICROIMPACT-INDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOSITION OF THE 

LUNAR REGOLITH 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 373-392 

FINKELMAN,R.B. + BAEDECKER,P.A. + CHRISTIAN,R.P. + BERMAN,S. + SCHNEPFE,M.M. + ( 1 9 7 5 )  
ROSE,H.J., JR. 

TRACE-ELEMENT CHEMISTRY AND REDUCING CAPACITY OF S I Z E  FRACTIONS FROM THE APOLLO 
1 6  REGOLITH 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1385-1 3 9 8  
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FIREMAN9E.L. +DAMICO,J .  +DEFEL ICE ,J .  ( 1 9 7 6 )  
EV l DENCE FOR CARBON-1 41 N THE SOLAR W l ND 

-, 
LUNAR SCIENCE V I  I - L.S.  I .  
PART I P. 257 -259  

FRIEBELE,E.J.  +GRISCOM,D.L. +MARQUARDT,C.L. +WEEKS,R.A. +PRESTEL,D.  ( 1 9 7 4 )  
TEMPERATURE DEPENDENCEOF THE FERROMAGNET l C  RESONANCE L 1 NEW 1 DTH OF LUNAR SO I L S  , 

IRON AND MAGNETITE PRECIPITATES I N  SIMULATED LUNAR GLASSES, AND NONSPHERICAL 
METALLIC IRON PARTICLES 

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 7 2 9 - 2 7 3 6  

GOPALAN,K. + GOSWAM1,J.N. + RA0,M.N. + SUTHAR, K.M. + VENKATESAN,T.R. ( 1 9 7 7 )  
SOLAR COSMIC RAY PRODUCED NOBLE GASES AND TRACKS I N  LUNAR FINE'S 1 0 0 8 4  AND 

1 4 1 6 3  
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL . 1 P. 793-81 1 

HEIKEN,G.H. + MCKAY,D.S. + FRULAND,R.M. ( 1 9 7 3 )  
APOLLO 1 6  SOILS - GRAIN S I Z E  ANALYSIS AND PETROGRAPHY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 251 -266  

HODGES,F.N. + KUSHIR0, I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEED1 NGS OF THE FOURTH LUNAR SCI E-NCE CONFERENCE 
VOL. 1 P .  1 0 3 3 - 1 0 4 8  

HOUCK,K.J. ( 1 9 8 2 )  
PETROLOG l C VAR 1 AT 1 ONS I N APOLLO. 1 6  SURFACE SO I L S  
PROCEED 1 NGS OF THE 1 3 t h  LUNAR AND PLANETARY SC I ENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A197-A209 

HOUSLEY,R.M. + CIRLIN,E.H.  + GRANT,R.W. ( 1 9 7 3 )  
CHARACTERIZATION OF F I N E S  FROM THE APOLLO 1 6  S I T E  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2 7 2 9 - 2 7 3 6  

HOUSLEY,R*M* + CIRLIN,E.H. + PATON,N.E. + GOLDBERG, 1.6. ( 1 9 7 4 )  - SOLAR WIND AND MICROMETEORITE ALTERATION OF THE LUNAR REGOLITH 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2623 -2642  

JAMES -0.B. ( 1 9 8 1  
PETROLOGIC AND AGE RELATIONS OF THE APOLLO 1 6  ROCKS: IMPLICATIONS FOR 

SUBSURFACE GEOLOGY AND THE AGE OF THE NECTAR1 S BAS l N 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
1 2A, 209 -233  

KERRIDGE,J.F. + K A P L A N , I . R .  +LESLEY,F.D.  ( 1 9 7 4 )  
ACCUMULATION AND ISOTOPIC EVOLUTION OF CARBON ON THE LUNAR SURFACE 
PROCEED I NGS OF THE F 1 FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1855-1  8 6 8  

KOROTEV,R.L. ( 1 9 8 1 )  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
1 2A, 577 -605  

SO lL 6 7 7 0 1  
b U 1  
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KOROTEV,R.L. ( 1 9 8 2 )  
COMPARATIVE GEOCHEMISTRY OF APOLLO 1 6  SURFACE SO lLS  AND SAMPLES FROM CORES 

6 4 0 0 2  AND 60002 THROUGH 6 0 0 0 7  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A269-A278 

MOORE,C.B. + CRIPE, J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5 AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART I1 P. 5 2 3 - 5 2 5  

MOORE,C.B. + LEWIS,C.F. + CRIPE, J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1897-1  9 0 6  

MOORE,C.R. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1613-1 6 2 4  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR' SCIENCE CONFERENCE 
VOL. 1 P. 3 1 5 - 3 3 5  

MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL :  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE - 
VOL. 3 P. 3719 -3747  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY OF LUNAR SOILS: 
SOME CONCEPTS AND Is /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

NUNES,P.D. ( 1 9 7 5 )  
PB LOSS FROM APOLLO 17GLASSY SAMPLES AND APOLLO 1 6  R E V I S I T E D  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1491  -1 5 0 0  

NUNES,P*D* + TATSUMOT0,M. + KNIGHT,R. J. + UNRUH,D.M. + DOE,B.R. ( 1 9 7 3 )  
U-TH-PB SYSTEMATICS OFSOME APOLLO 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1797 -1822  

PILLINGER,C.T. + DAVIS,P.R. + EGLINTON,G. + GOWAR,A.P. + JULL,A.J.T. + ( 1 9 7 4 )  
MAXWELL,J.R. + HOUSLEY,R.M. + CIRLIN,E.H.  

THE ASSOC I AT l ON BETWEEN CARB 1 DE AND F I NELY-D I V I DED METALL l C l RON I N  LUNAR F l NES 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1949-1 9 6 2  

RHODES, J rM. + ADAMS, J .B. + BLANCHARD,D.P. + CHARETTE,M.P. + RODGERS,K.V. + ( 1  9 7 5 )  
JACOBS,J.W. + BRANNOt4,J.C. + HASKIN,L.Ae 

CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2291 -2308  SOIL  6 7 7 0 1  

bU2 
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TAYLOR,S.R. +GORTON,M.P. + M U I R , P .  +NANCE,W. +RUDOWSKI,R. + WARE,N.G. ( 1 9 7 3 )  
COMPOSITION OF DESCARTES REGION, LUNAR HIGHLANDS 
GEOCHlMlCA ET  COSMOCHIMICA ACTA 
VOL. 3 7  ( 1  2 )  P .  2 6 6 5 - 2 6 8 3  

WALTON,J.R. + HEYMANN,D. +.JORDAN,J.L. + YANIV,A. ( 1 9 7 4 )  
EVIDENCE FOR SOLAR COSMIC RAY PROTON-PRODUCED NEON I N  F I N E S  6 7 7 0 1  FROM THE R I M  

OF NORTH RAY CRATER 
PROCEED l NGS OF THE F 1 FTH  LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P .  2 0 4 5 - 2 0 6 0  

I 
WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
D l  STR IBUT ION OF l NERT GASES ' I N  F l NES FROM THE CAYLEY-DESCARTES REGION 

I * PROCEED1 NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P .  2 0 7 9 - 2 0 9 6  

WEEKS,R.A. ( 1 9 7 3 )  
FERROMAGNETIC PHASES OF LUNAR F I N E S  AND BRECCIAS - ELECTRON MAGNETIC RESONANCE . 

SPECTRA OF APOLLO 1 6  SAMPLES 
PROCEED 1 NGS OF THE FOURTH LUNAR SC I ENCE CONFERENCE 
VOL. 3 P .  2 7 6 3 - 2 7 8 2  

WEEKS,R.A. + PRESTEL,D. ( 1 9 7 4 )  
FERROMAGNETIC RESONANCE PROPERTIES OF LUNAR F I N E S  AND COMPARISON WITH THE 
. .  PROPERTIES OF LUNARANALOGUES 

PROCEED1 NGS OF THE F 1 FTH  LUNAR SC l ENCE CONFERENCE 
VOL. 3 P .  2 7 0 9 - 2 7 2 8  

I 
YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  

b 22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1823-1  8 4 4  

S O I L  6 7 7 0 1  
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SOIL: 67710 

LOCATION COIUMENTS: S ta t i on  11, along the  southeast r i m  o f  North Ray Crater.  S o i l  
c o l l e c t e d  w i t h  rake sample ( f n  same bag). 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 67711 ( 2 0 5 . 3  gm): < 1 mn 1. Co l l ec ted  mass': 408.6 gm 
2. 67712 ( 34.84 gm): 1-2 mn 2. Color: 
3. 67713 ( 22.45 gm): 2-4 m 3. Bag no.: Doc. bag 423 
4. 67714 ( 12.66 gm): 4-10 mn 4. Container: Tef lon  bag; re turned i n  
5. ( gm): > 1 cm sample c o l l e c t i o n  bag 4, i n  
6. 67710 ( 113.39 gm): Resewe a i r .  Processed i n  N2. 

* Rake sample cons i s t i ng  o f  30 rock 
fragnents. See cata log o f  Apo l lo  16 
rocks f o r  descrf p t ions .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 2.8, imnature 

2. Agglut inates:  2 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M,: 166 um ( <  1 an); 71 um I< 1 mn) 

2. Md: 152 urn 

3. 

MAJOR ELEMENTS: TRACE ELEMENTS : 

% - ppm ppm 
S i 0 2 :  44.2 Sc: 5.2 La: 3 

Ti02 : 0.26 V : Ce: 9 

A1203: 29.4 Co: 15.5 Nd: 

Cr203: N i  : Sm: 1.3 

FeO : 2.96 Ba : Eu: 1.6 

PETROGRAPHY: (90-150 um) 
(Heiken e t  al., 1973) 

Components 

Brecci  as 
Low-Grade Brown 
Low-Grade 

Col or1 ess 
Med-Grade 
High-Grade 

Anorthosi t e  
Catacl a s t i c  

Anorthosi t e  
Aggl u t i  nates 
Feldspar 
Orthopy roxene 
C1 i nopyroxene 
Glass: 

Col or1  ess 
Brown 
Maskelyni t e  
Gray 
Schl i eren 
Green 

01 i v i n e  
Basa l t  
Nor i  t e  - MnO : 0.6 Sr : Tb : - Anorth. Gabbro 1.0 

MgO : 3.86 Hf : .8 Dy: Spinel  - 
CaO : 16.30 Ta : - Ho : 

lia20 : 0.73 Th : .4 Tm : To ta l  Number 

K20 : 0.11 U : Yb: 1.1 Grains 300 
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BIBLIOGRAPHY FOR 67711  

ARONSON,J.R. + SMITH,E.M. ( 1 9 7 8 )  
MID  INFRARED SPECTRA OF LUNAR AND ANALOG SOILS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL 3, 291 1-291 8 

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR SOIL MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2281-2290 

CIRLIN,E.H. + HOUSLEY,R.M. ( 1 9 8 1 )  
DISTRIBUTION AND EVOLUTION OF Zn, Cd AND P b  I N  APOLLO 1 6  REGOLITH SAMPLES AND 

THE AVERAGE U-Pb AGES OF THE PARENT ROCKS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 529-540 

FINKELMAN,R.B. + BAEDECKER,P.A. + CHRISTIAN,R.P. + BERMAN,S. + SCHNEPFE,M.M. + ( 1 9 7 5 )  
ROSE,H.J.,JR. 

TRACE-ELEMENT CHEMISTRY AND REDUCING CAPACITY OF S l Z E  FRACTIONS FROM THE APOLLO 
1 6  REGOL I TH 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1385-1 3 9 8  

FIREMAN,E.L. + DAMIC0,J. + DEFELICE,J. ( 1 9 7 6 )  
EVIDENCE FOR CARBON-1 41 N THE SOLAR W IND 
LUNAR SCIENCE V I I  - L.S.I. 
PART I P. 257-259 

HEIKEN,G.H. + MCKAY,D.S. + FRULAND,R.M. ( 1 9 7 3 )  
APOLLO 1 6  SOILS - GRAIN S l Z E  ANALYSIS AND PETROGRAPHY 
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VERY F I N E  IRON I N  APOLLO 1 6  SOILS: OBSERVATIONS AND SOME 

THEORETICAL ASPECTS OF MAGNETIC RESPONSE 
LUNAR AND PLANETARY SCIENCE X l l ,  P. 274-276 

FINKELMAN,R.B. + BAEDECKER,P.A. + CHRISTIAN,R.P. + BERMAN,S. + SCHNEPFE,M.M. + ( 1 9 7 5 )  
I 

ROSE,H.J.,JR. 
TRACE-ELEMENT CHEMISTRY AND REDUCING CAPACITY OF S I Z E  FRACTIONS FROM THE APOLLO 

I 

1 6  REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1385-1 3 9 8  I 

FIREMAN,E.L. + DAMIC0,J. + DEFELICE,J. ( 1 9 7 6 )  
EVIDENCE FOR CARBON-141N THE SOLAR WIND 
LUNAR SCIENCE V I I  - L.S. I .  
PART I P. 257-259 

HEIKEN,G.H. + MCKAY,D.S. + FRULAND,R.M. ( 1 9 7 3 )  
APOLLO 1 6  SOILS - GRAIN S l Z E  ANALYSIS AND PETROGRAPHY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  251-266 

HODGES,F.N. + KUSHIR0,I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1033-1048 

.HOUCK,K.J. ( 1 9 8 2 )  
PETROLOGIC VARIATIONS I N  APOLLO 1 6  SURFACE SOILS 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE - 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A197-A209 

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 3 )  
VOLATILE TRACE ELEMENTS AND THE CHARACTER I ZAT ION OF THE CAYLEY FORMAT ION AND THE 

P R I M I T I V E  LUNAR CRUST 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1313-1324 

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I  AND P 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1737-1 7 5 2  

KERRIDGE,J.F. + KAPLAN,I.R. ( 1 9 7 8 )  
SPUTTERING: I T S  RELATIONSHIP TO ISOTOPIC 
FRACTIONATION ON THE LUNAR SURFACE 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1687-1710 

KERRIDGE,J.F. + KAPLAN,I.R. + PETROWSKI,C. ( 1 9 7 5 )  
EVIDENCE FOR METEORITIC SULFUR I N  THE LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2151-2162 

KOROTEV,R.L. ( 1 9 8 1  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
1 ZA, 577-605 

610 SOIL 67941  
Handbook of Lunar Soils
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SOIL: 67940 

LOCATION COWENTS: S ta t i on  11, c o l l e c t e d  i n  the "east-west crack" between "House Rock" 
(24 m long, 20 m wide) and an adjacent 2 m long boulder. Boulder 
cons is ts  o f  l i g h t  t o  dark gray brecc ia  veined w i t h  black glass. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 67941 ( 105.9 gm): < 1 n 1. Col lec ted mass: 163.3 gm 
2. 67942 ( 12.23 gm): 1-2 n 2. Color: N6 (med. l i g h t  gray) 
3. 67943 ( 9.36 gm): 2-4mn 3. Bag no.: Doc. bag 390 
4. 67944 ( 8.59 gm): 4-10 mn 4. Container: Tef lon  bag; re turned i n  
5.*67945 ( 187.8 gm): > 1 cm sample c o l l e c t i o n  bag 4, i n  

t o  67957 a i r .  Processed i n  N2. 
6. 67940 ( 27.22 gm): Reserve 

Not inc luded i n  t o t a l  mass o f  s o i l .  

MATURITY PARAMETERS: 

1. IS/FeO: 29.0, inmature 

2. Agglut inates:  12 

3. 

4. 

GRAIN SIZE PARAMETERS: 

PETROGRAPHY: (90-1 50 um) 
(Heiken e t  a1 ., 1973) 

Components 

Breccias 
Low-Grade Brown 2.3 
Low-Grade 

Color less  42.3 
Med-Grade 8.6 
H i  gh-Grade 1. M*: 202 urn ( <  1 cm); 97 um ( <  1 mn) 

- 
Anorthosi t e  1.6 

2. Md: Catacl a s t i c  
Anorthosi t e  1.0 

3.  

MAJOR ELEMENTS: TRACE ELEMENTS: 

Aggl u t i  nates 12.0 
Feldspar 13.3 
Orthoovroxene 3.0 

(Rose e t  a1 ., 1975) (Finkelman e t  at., 1975) C l  inopyroxene 1.6 

% pprn ppm Glass : - Col or1  ess 4.0 
Si02 : 45.75 Sc: 8.2 La: 11 Brown 0.6 

Maskel y n i  t e  T i02 : 0.54 V : Ce: 28 
- 

Gray 0.6. 
A1203: 26.18 Co: 16.3 Nd: Schl i e r e n  

Green Cr203: 0.09 Ni  : Sm: o l i v i n e  
- - 

FeO : 4.73 Ba : Eu: 1.3 .Basa l t  8.3 

MnO : 0.06 Sr : Tb: :::%. Gabbro 
- 
0.3 

MgO : 6.48 Hf: 3.5 Dy: Spinel - 
CaO : 15.56 Ta : .5 Ho : 

Na20 : 0.53 Th: 1.7 Tm : Tota l  Number 

U : Yb: 3.9 Grains 
K,O : 0.14 

300 
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SOIL: 67960 

LOCATION COMENTS: S ta t i on  11, southeast r i m  o f  North Ray Crater. I s  a "reference" s o i l  
c o l l e c t e d  ni t h i n  10 meters o f  "House Rocku t o  accompany s o i l  sample 
67940. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. ( gm): < 1 n 1. Col lec ted mass: 12.11 
2. ( gn): 1-2 m 2. Color: 
3. ( gm): 2-4 m 3. Bag no.: Doc. bag 391 
4. ( gm): 4-10 mn 4. Container: Tef lon bag; returned i n  
5. ( gm): > 1 cm sample c o l l e c t i o n  bag 4, i n  
6. 67960 ( 12.11 gm): Reserve a i r .  Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 20.0. i m a t u r e  

2. Agglutinates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. Mz: 

2. M,,: 

3. - 
MAJOR ELEMENTS: TRACE ELEMENTS: 
(Korotev, 1982 ) (Korotev, 1982 ) 

x - pprn ppm 
Si02 : Sc: 7.76 La: 10.14 

Ti02 : V : Ce: 27.6 
- 

A1 203 : Co: 16.2 Nd: 
Cr203: Ni: 215 Sm: 4.77 

~ e 6 : :  4.56 Ba: 127 Eu: 1.238 

MnO : 
MgO : 

Sr: 175 Tb: 1.04 

Hf: 3.77 Dy: 

CaO : 16.1 Ta: 0.532 Ho: 

Na20 : 0.527 Th: 1.88 Tm: 
K20 : U : 0.51 Yb: 3.53 

'2'5 : 
Cr :  624 Lu: 0.519 

S : 
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B l B L  l OGRAPHY FOR 6 7 9 6 0  

CIRLIN,E.H.  + HOUSLEY,R.M. ( 1 9 8 1 )  
D I S T R I B U T I O N  AND EVOLUTION OF Zn, C d  AND P b  I N  APOLLO 1 6  REGOLITH SAMPLES AND 

THE AVERAGE U-Pb AGES OF' THE PARENT ROCKS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 529 -540  

EBERHARDT, P .  + EUGSTER, 0. + GE I SS, J . + GROGLER, N. + GUGGI SBERG, S . + MORGEL I , M . ( 1 9 7 6  
NOBLE GASES I N  THE APOLLO 1 6  SPECIAL SOILS  FROM THE.EAST-WEST S P L I T  AND THE 

PERMANENTLY SHADOWED AREA 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  5 6 3 - 5 8 5  

KOROTEV,R.L. ( 1 9 8 1 )  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577 -605  

KOROTEV,R.L. ( 1 9 8 2 )  
COMPAPATIVE GEOCHEMISTRY OF APOLLO 1 6  SURFACE SOILS  AND SAMPLES FROM CORES 

6 4 0 0 2  AND 6 0 0 0 2  THROUGH 6 0 0 0 7  
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 7  A269-A278 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS:  
SOME CONCEPTS AND I S/FEO COMP I LAT  ION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, P. 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  D I S T R I B U T I O N  OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLl TH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1  71 2 

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAAB,R.K.L. ( 1 9 7 3 )  
+ SCHNETZLER,C.C. 

APOLLO 1 6  RETURNED LUNAR SAMPLES - L l T H O P H l L E  TRACE-ELEMENT ABUNDANCES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1427-1  4 3 6  

WIELER,R. + ETIQUE,PH. + SIGNER,P. + POUPEAU,G. ( 1 9 8 0 )  
RECORD OF THE SOLAR CORPUSCULAR RADIAT ION I N  MINERALS FROM 

LUNAR SOILS:  A COMPARATIVE STUDY I N  NOBLE GASES AND TRACKS 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1369 -1393  

WIELERPR. + ETlQUE,P.H. + SIGNER,P. + POUPEAU,G. ( 1 9 8 2 )  
DECREASE OF THE SOLAR FLARE/SOLAR WIND FLEX R A T I O  I N  THE PAST SEVERAL AEONS 

DEDUCED FROM SOLAR NEON AND TRACKS I N  LUNAR S O I L  PLAGIOCLASES 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 8  A71 3 -A724 
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SOIL: 68120 

LOCATION COMMENTS: S ta t i on  8. F i l l e t  s o i l ,  c o l l e c t e d  around the  base o f  a 1 m brecc ia  
boul der . 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 68121 ( 141.9 gm): < 1 mn 1. Col lec ted mass:. 259.3 gm 
2. 68122 ( 10.92 gm): 1-2 mm 2. Color: 
3. 68123 ( 7.36 gm): 2-4 rn 3. Bag no.: Doc. bag 374 
4. 68124 ( 8.65 gm): 4 - l o r n  4. Container: Tef lon bag; returned i n  
5. ( gm): > 1 cm vacuum conta iner  (ALSRC 12 1. 
6. 68120 ( 90.49 gm): Reserve Processed f n N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. I JFeO: 61.0, mature 

2. Agglutinates: 

3. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Woodcock & P i l l  inger,  1978)(Fruchter e t  a1 . , 1974) 

% - ppm - Ppm 
Si02 : Sc: 9.8 La: 13.1 

Ti02 : 0.6 V : Ce: 33.0 

A1203: 27.6 Co: 30.0 Nd: 25 

Cr2D3: N i  : Sm: 6.6 
FeO : 5.2 Ba: 140 Eu: 1.3 

MnO : Sr: Tb: 1.3 

MgO : 6.0 Hf: 4.4 Dy: 

CaO : 17.5 Ta: 0.5 Ho: 

Na20 : Th: 2.5 Tm: 

K20 : U : Yb: 4.5 

'2'5 : Lu: 0.7 

s : 
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B 1 B L  l OGRAPHY FOR 6 8 1  2 1  

BHANDAR1,N. + GOSWAM1,J.N. + LAL,D. ( 1 9 7 3 )  
SURFACE IRR 1 DATION ANDEVOLUT ION OF THE LUNAR REGOL l TH 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2 2 7 5 - 2 2 9 0  

BHATTACHARYA, S .K. + GOSWAM I, J .N. + LAL,D. + PATEL,P.P. + RA0,M.N. ( 1 9 7 5  
LUNAR REGOLITH AND GAS-RICH METEORITES: CHARACTERIZATION BASED ON PARTICLE 

TRACKS AND GRAIN-SIZE D ISTRIBUT IONS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 5 0 9 - 3 5 2 6  

I 

COMPSTON,W. + VERNON,M. J. + CHAPPELL,B.W. + FREEMAN,R. ( 1  9 7 3 )  
RB-SR MODEL AGES AND CHEMICAL COMPOSITION OF N INE  APOLLO 1 6  SOILS  
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 1 5 8  

3 

FALLICK,A.E. + PILLINGER,C.T.  + STEPHENSON,A. ( 1 9 8 0 )  
ON THE BEHAVIOUR OF DISSEMINATED IRON DROPLETS DURING REGOLITH MATURATION 
LUNAR AND PLANETARY SCIENCE X I ,  P. 273 -275  

FRUCHTER,J.S. + KRIDELBAUGH,S.J. + ROBYN,M.A. + GOLES,G.G. ( 1 9 7 4 )  
BRECCIA 66055 AND RELATED CLAST IC  MATERIALS FROM THE DESCARTES REGION, APOLLO 1 
PROCEED l NGS OF THE F 1 FTH  LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P .  1035-1 0 4 6  

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 6 3  
ELECTRICAL PROPERTIES OF APOLLO 1 7  ROCK AND S O I L  SAMPLES AND A SUMMARY OF 

ELECTRICAL PROPERTIES OF LUNAR MATERIAL A T  4 5 0  MHZ FREQUENCY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2 5 9 3 - 2 6 0 3  

HODGES,F.N. + KUSHIR0 , I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 1 6LUNAR H I GHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  1 0 3 3 - 1 0 4 8  

t MOORE,C.B. + CRIPE, J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART I I P. 5 2 3 - 5 2 5  

. MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  161  3-1 6 2 4  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATUR I T Y )  OF LUNAR SO I LS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  
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WOODCOCK,M.R. + PILLINGER,C.T. ( 1 9 7 8 )  
MAJOR ELEMENT CHEMISTRY OF AGGLUTINATE S I Z E  
FRACT l ONS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2195-221 4 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 844 
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SOIL: 68500 

LOCATION COMENTS': S ta t i on  8, located halfway between two 15 m diameter c ra ters .  S o i l  
c o l l e c t e d  along w i t h  rake sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 68501 ( 521.1 gm): < 1 mn 1. Col lec ted mass: 905.8 gm 
2. 68502 ( 37.8 9): 1-2 mn 2. Color: N6 (med. l i g h t  gray) 
3. 68503 ( 25.10 gm): 2-4 mn 3. Bag no.: Doc. bag 412 
4. 68504 ( 17.27 gm): 4-10 mn 4. Container: Tef lon bag; returned i n  
5.* 68505 ( 1.3 gm): > 1 cm sample c o l l e c t i o n  bag 3, i n  
6. 68500 ( 304.5 9): Reserve a i r .  Processed i n .  N2. 

* Not included I n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 85.0, mature 

2. Agglutinates: 39 

GRAIN SIZE PARAMETERS: 

PETROGRAPHY: ( 90-150 urn) 
(Hei ken e t  a1 . . 1973) 

Components - % 

Brecci  as 
Low-Grade Brown 3.6 
Low-Grade 

Color less . 29.3 
Med-Grade 5.6 
Hi  gh-Grade 1. MI: 106 urn ( <  1 cm); 68 urn ( <  1 mn) 

- 
Anorthosi t e  0.3 

2. Md: 87 um Catacl a s t i c  
Anorthosi te 1.6 . . 3. Aggl u t i  nates 38.6 

MAJOR ELEMENTS: TRACE ELEMENTS: 
Feldspar 12.3 

(Bansal e t  a1 . , 1973) (Korotev, 1981 1 . Orthopyroxene 0.6 
C l  i nopyroxene 1.0 

. MnO : 0.07 

MgO : 6.28 

CaO : 15.35 

Na20 : 0.47 

sc : 
v : 
Co: 

Ni  : 
Ba : 

Sr : 
Hf: 

Ta : 

Th : 

U : 

ppm ppm 
~ l a s s i -  

Col or1 ess 
9.2 La: 13.6 

Ce: 35.5 

34.7 Nd: 

560 Sm: 6.2 

Eu: 1.20 

Tb: 1.28 

4.5 Dy: 

0.8 Ho: 

2.4 Tm: 

Yb: 4.4 

Lu: 0.62 

Brown 
Maskelyni t e  
Gray 
Schl i eren 
Green 

01 i v i n e  
Basal t  
Nor i  t e  
Anorth . Gabbro 
Spinel 

Tota l  Number 
Grains 
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BIBLIOGRAPHY FOR 68501  

ADAMS,J.A.S. + BARRETT0,P.M.C. +CLARK,R.B. +FRYER,G.E. ( 1 9 7 3 )  
RADON-222 EMANATION CHARACTERISTICS OF LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2097-2104 

BANSAL,B-M* + CHURCH,S.E. + GAST,P.W. + HUBBARD,N.J. + RHODES,J.M. + WIESMANN,H. ( 1 9 7 2 )  
CHEMICAL COMPOSITION OF SOIL FROM APOLLO-16 AND LUNA-20 SITES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 7  P. 2 9  

I BARNES,I.L. + GARNER,E.L. + GRAMLICH,J.W. + MACHLAN,L.A. + MOODY,J.R. + ( 1 9 7 3 )  
+ MOORE,L.J. + MURPHY,T.J. + SHIELDS,W.R. 

lSOTOPlC ABUNDANCE RATIOS AND CONCENTRATIONS OF SELECTED ELEMENTS I N  SOME 
APOLLO 1 5  AND APOLL016 SAMPLES 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 11 97-1 2 0 8  

BECKER,R.H. ( 1 9 8 0 )  
LIGHT ELEMENTS I N  LUNAR SOILS REVISITED: CARBON, NITROGEN, HYDROGEN AND HELIUM 
I N  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1743-1761 

BEHRMANN , C . J . + CROZAZ , G . + DROZD , R . + HOHENBERG, C . M . + RALSTON , C . + WALKER, R . ( 1 9 7 3  
+ YUHAS,D. 

COSMIC-RAY EXPOSURE HISTORY OF NORTH RAY AND SOUTH RAY MATERIAL 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1957-1 9 7 4  

BIRKEBAK,R.C. + DAWSON,J.P. ( 1 9 7 3 )  
SOLAR ALBEDO AND SPECTRAL REFLECTANCE FOR APOLLO 1 5  AND 1 6  LUNAR FINES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2447-2452 

BUTLER,J.C. +GREENE,G.M. +KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 267 -278  

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR FINES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 

. VOL. 1 P. 829-842 

CHURCH,S.E. + TILTON,G.R. + CHEN,J.H. ( 1 9 7 6 )  
LEAD ISOTOPIC STUDIES OF LUNAR SOILS: THEIR BEARING ON THE TIME SCALE OF 

AGGLUTINATE FORMATION 
PROCEED l NGS OF THE SEVENTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P. 351-371 

CHURCH,S.E. + TILTON,G.R. + WRIGHT,J.E. ( 1 9 7 6 )  
VOLAT l LE ELEMENT DEPLET l ON AND 39K /4  1 K FRACT l ONAT ION I N LUNAR SO l LS 
LUNAR SCIENCE V I I  - L.S. I .  
PART I P .  146-1 48 
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CHURCH,S.E. + TILTON,G.R. + WRIGHT,J.E. + LEE-HU,C. ( 1 9 7 6 )  
VOLATILE ELEMENT DEPLETION AND 39K/41K FRACTIONATION I N  LUNAS SOILS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 423-439 

CHY1,L.L. + EHMANN,W.D. ( 1 9 7 3 )  
ZIRCONIUM AND HAFNIUM ABUNDANCES I N  SOME LUNAR MATERIALS AND IMPLICATIONS OF 

THEIR RATIOS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1219-1226 

CREMERS,C.J. + HSIA,H.S. ( 1 9 7 4 )  
THERMAL CONDUCTIVITY OF APOLLO 1 6  LUNAR F INES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2703-2708 

CRIPE,J.D. + MOORE,C.B. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N  APOLLO 1 6  AND 1 7  LUNAR F INES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 469-479 

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 3 )  
THE DISTRIBUTION I N  LUNAR S O l L  OF CARBON RELEASED BY PYROLYSIS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1543-1 5 5 8  

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 4 )  
THE DISTRIBUTION I N  LUNAR S O l L  OF HYDROGEN RELEASED BY PYROLYSIS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1811 -1822  

DUNCAN,A.R. +ERLANK,A.J. +WILL IS ,J .P .  +AHRENS,L.H. ( 1 9 7 3 )  
COMPOSITION AND INTER-RELATIONSHIPS OF SOME APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1097-1114 

EBERHARDT,P. + EUGSTER,O. + GEISS,J. + GROGLER,N. + GUGGISBERG,S. + MORGELI,M. ( 1 9 7 6 )  
NOBLE GASES I N  THE APOLLO 1 6  SPECIAL SOILS FROM THE EAST-WEST S P L I T  AND THE 

PERMANENTLY SHADOWED AREA , 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 563-585 

ELDRIDGE,J.S. + OtKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 3 )  
RADIONUCLIDE CONCENTRATIONS I N  APOLLO 1 6  LUNAR SAMPLES DETERMINED BY 

NONDESTRUCTIVE GAMMA-RAY SPECTROMETRY 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2115-2122 

ENGELHARDT,W .V. + HURRLE,H. + LUFT,E. ( 1  9 7 6 )  
MICROIMPACT-INDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOSITION OF THE 

LUNAR REGOLITH 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 373-392 
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EPSTEIN,S. + TAYLOR,H.P.,JR. (1975) 
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CONCENTRATIONS RELATIONSHIPS ON THE GRAIN SURFACES OF A VARIETY OF LUNAR 
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PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1771-1798 

FALLICK,A.E. + PILLINGER,C.T.  + STEPHENSON,A. (1979) 
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CARBON CONTENT, ANDSIZE DISTRIBUTION, OF FINELY DIVIDED LUNAR IRON 

I N  PROCEEDINGS OF THE lOTH LUNAR AND PLANETARY SCIENCE CONFERENCE 
' VOL. 2, 1469-1481 
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ZR-HF FRACTION I N  CHEMICALLY DEFINED LUNAR ROCK GROUPS 
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MAJOR ELEMENT COMPOSITION OF APOLLO 11,16 AND 17 GLASSES. 
LUNAR SCIENCE V I I  - L.S. I .  
PART I P. 293-295 

GLASS,B.P. ( 1  976) 
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PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  679-693 

GOLDSTEIN,J. I .  + AXON,H.J. (1973) 
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PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  751-776 
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CARBIDES I N  LUNAR SOlLS AND ROCKS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 807-81 8 
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COHEN,A.J. 
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HODGES,F.N. + KUSHIR0,I .  ( 1 9 7 3 )  
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c SOME CONCEPTS AND IS/FEO COMPILATION 
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REES,C.E. + THODE,H.G. ( 1 9 7 4 )  
SULFUR CONCENTRATIONS AND ISOTOPE RATIOS I N  APOLLO 1 6  AND 1 7  SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1963-1974 

SCHONFELD, E. ( 1 9 7 4 )  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY M I X I N G  

MODELS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1269 -1286  

TAYLOR,H.P.,JR. + EPSTEIN,S. ( 1 9 7 3 )  
0 1 8 / 0 1 6  AND S 130/S 128 STUDIES OF SOME APOLLO 15, 16, AND 1 7  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1657-1680 

TAYLOR,S.R. ( 1 9 7 3 )  
GEOCHEMISTRY OF THE LUNARHIGHLANDS 
THE MOON 
VOL. 7 P. 181  

TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSKI,R. + WARE,N.G. ( 1 9 7 2 )  
TRACE ELEMENT GEOCHEMISTRY OF APOLLO-16 ~ 0 1 ~ - 6 8 5 0 1  
NATURE 
VOL. 2 3 9  P. 2 0 5  

TAYLOR, S .R. + GORTON, M.P. + MU I R,P. + NANCE, W. + RUDOWSKI ,R. + WARE,N .G. ( 1 9 7 2  
COMPOSITION~OF THE LUNAR HIGHLANDS 1 1 .  THE APPIENE FRONT 
THE APOLLO 1 5  LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE 
P.  262-264 

TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSKI,R. + WARE,N.G. ( 1 9 7 3 )  
COMPOS 1 T 1 ON OF THE LUNAR H l GHLANDS I I I DESCARTES REG ION 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INSTITUTE 
P. 7 2 0  

TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSK1,W. + WARE,N.G. ( 1 9 7 3 )  
LUNAR HIGHLANDS COMPOSITION - APENNINE FRONT 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1445-1460 

TAYLOR,S.R. +GORTON,M.P. +MUIR,P.  +NANCE,W. +RUDOWSKI,R. +WARE,N.G. ( 1 9 7 3 )  
COMPOSITION OF DESCARTES REGION, LUNAR HIGHLANDS 
GEOCHIMICA ET COSMOCHIMICA ACTA 
VOL. 3 7  ( 1  2 )  P. 2665-2683 

TERA,F. + WASSERBURG,G.J. ( 1 9 7 2 )  
U-TH-PB SYSTEMATICS INLUNAR HIGHLAND SAMPLES FROM LUNA-20 AND APOLLO-16 

MISSIONS 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 7  P.  3 6  
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THODE,H.G. + REES,C.E. ( 1 9 7 6 )  
SULPHUR ISOTOPES I N  G R A I N  S I Z E  FRACTIONS OF LUNAR S O I L S  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 4 5 9 - 4 6 8  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AC STUD l E S  OF LUNAR REGOL I TH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 8 2 3 - 1 8 4 4  

S O I L  6 8 5 0 1  
Handbook of Lunar Soils



SOIL: 68820 

LOCATION COtQlENTS: S ta t i on  8, 35 m east  o f  a 15 m diameter c ra te r .  Surface s o i l  
c o l l e c t e d  adjacent t o  a 1 m diameter brecc ia  boulder. Poss ib le  
" f i l l e t . "  

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 68821 ( 123.9 gm): < 1 mn 1. Col lec ted mass: 220 gm 
2. 68822 ( 7.35 gm): 1-2 mn 2. Color: 5Y 411 (01 i v e  gray 1 
3. 68823 ( 3.52 gm): 2-4 mn 3. Bag no.: Doc. bag 375 
4. 68824 ( 1.5 gn): 4-1Omn 4. Container: Tef lon  bag; re turned i n  
5. 68825 ( 8.66 gm): > 1 cm sample c o l l e c t i o n  bag 1, i n  
6. 68820 ( 83.73 gm): Resewe a i r .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. I,/FeO: 84.0, mature 
2. Agglut inates:  52.0 

3. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Simkin e t  a1 . , 1973) (Fruchter  e t  a1 . , 1974) 

% - ppn pprn 
Si02 : 44.5 Sc: 9.8 La: 13.3 
Ti02 : 0.5 V : Ce: 33.2 

A1203: 26.2 Co: 28.5 Nd: 26 

Cr203: N i  : Sm: 6.7 

FeO : 5.4 Ba: 160 Eu: 1.2 

MnO : 0.12 Sr: Tb: 1.2 

MgO : 6.13 Hf: 4.4 Dy: 
CaO : 15.3 Ta: 0.5 Ho : 

PETROGRAPHY: (63-125 um) 
(Apo l l o  16 P.E.T., 1972) 

Components - % 

Aggl u t i  nates 52 
Col or1  ess Glass 

Fragnents 2 
Drop1 e t s  1 

Brown Glass 
Fragments - 
Drop le ts  T r  . 

Orthopyroxene 2 
C l  i nopy roxene - 
P lag ioc l  ase 15 
Brecci  as: 

Metai gneous 21 
V i t r i c  1 

Anorthosi t e  6 
Basa l t  - 
01 i v i n e  - 
I lmeni  t e  - 
K Feldspar - 
Tota l  Number 

Grains 100 

Na20 : 0.48 Th: 2.5 Tm : 

K20 : 0.16 U : Yb: 4.9 

'2'5 : 
Lu: 0.7 

S : 
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BIBLIOGRAPHY FOR 6 8 8 2 1  

APOLLO 1 6  PET ( 1 9 7 2 )  
THE APOLLO 1 6  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 1 7 9  P .  23 -34  

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + SUNDVOLL,B. + STEINNES,E. ( 1 9 7 3 )  
GEOCHEMISTRY OF APOLL015 AND 1 6  MATERIALS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 

, 

VOL. 2 P.  1209-1  2 1 8  

CLARK,R.S. + KEITH,J .E .  ( 1 9 7 3 )  
DETERMINATION OF NATURAL AND COSMIC RAY INDUCED RADIONUCLIDES I N  APOLLO 1 6  LUNAR 

SAMPLES 
PROCEED1 NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 2 1 0 5 - 2 1 1 4  

FRUCHTER,J.S. + KRIDELBAUGH,S.J. + ROBYN,M.A. + GOLES,G.G. ( 1 9 7 4 )  
BRECCIA 6 6 0 5 5  AND R E L A T E D C L A S T I C  MATERIALS FROM THE DESCARTES REGION, APOLLO 1 6  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1035-1  0 4 6  

HODGES,F.N. + KUSHIR0, I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 1 6LUNAR H l GHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  1 0 3 3 - 1 0 4 8  

KERRIDGE,J.F. + KAPLAN,I.R. + PETROWSKI,C. ( 1 9 7 5 )  
E V I  DENCE FOR METEOR I T  l C  SULFUR I N  THE LUNAR REGOL l TH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2 1 5 1 - 2 1 6 2  

KOROTEV,R.L. ( 1 9 8 1  ) 
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS  
I N  PROCEED1 NGS OF THE 1 2 t h  LUNAR AND PLANETARY SC l  ENCE CONFERENCE 
12A, 577 -605  

MOORE,C.B. + CRIPE, J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S.1. + J.S.C. 
PART I I  P. 523 -525  

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  161  3-1 6 2 4  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N PROCEED1 NGS OF THE 9TH LUNAR AND PLANETARY SC l ENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  
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SIMKIN,T. + NOONAN,Ae+ SWITZER,GeS. + MASON,B. + NELEN,J. + MELSON,W.G. + ( 1 9 7 3 )  
THOMPSON, G. 

COMPOS I T  ION OF APOLLO 1 6  F INES 60051,  60052,  6481  1, 6481  2, 6771  1, 6771  2, 68821,  
AND 6 8 8 2 2  

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 279-290 

YOKOYAMA,Y. + REYSS, J.L. + GUICHARD,F. ( 1  9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 8 4 4  
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SOIL: 68840 

LOCATION COFMENTS: . S ta t i on  8, approximately 35 m east o f  a 15 m diameter c ra te r .  Surface 
s o i l ,  c o l l e c t e d  about 6 m nor th  o f  a 1 m boulder and the " f i l l e t H  s o i l  
68820. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 68841 (266 .6  gm): < 1 mn 1. Col lec ted mass: 449.32 gm 
2. 68842 ( 14.36 gm): 1-2 mn 2. Color: N4-N5 (med. dark gray t o  
3. 68843 ( 8.89 gm): 2-4 mn med. gray 
4. 68844 ( 5.01 9 ) :  4-10 3. Bag no.: Doc. bag 344 
5.* 68845 ( 11.45 gm): > 1 cm 4. Container: Tef lon bag; returned i n  

t o  68848 sample c o l l e c t i o n  bag 1, i n  
6. 68840 ( 154.46 gm): Reserve a i r .  Processed i n  N2. 

Not included i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 70.0, mature 

2. Agglutinates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Apol lo  16 P.E.T., 1973) (Rose e t  al., 1975) 

Feo : 
MnO : 

MgO : 
CaO : 

PETROGRAPHY: (62.5 t o  125 um) 
(Apol lo  16 P.E.T., 1973) 

Components % - 
Agglut inates 80 
Color less Glass Fragments 2 
Col or1 ess Glass' Drop1 e t s  -- 
Brown Glass Fragments 2 
Brown Glass Drop le ts  - - 
Orthopyroxene -- 
C l  i nopyroxene 3 
Plagioclase 7 
Metamorphosed Breccia 6 
V i t r i c  Breccia Trace 
Anorthosi t i c  - - 
Basal t  Trace 
O l i v i n e  -- 
I lmen i te  
Potassium Feldspar(?) - - 

Sc : 

V : 

Co : 
Ni  : 

Ba : 

Sr: 

Hf: 

Ta : 

Th : 
U : 

ppln ppm 
9.2 La: 14 

14 Ce : 

34 Nd: 

680 Sm: 

120 Eu : 

113 Tb : 

Dy: 
Ho : 

Tm: 

Yb: 3.8 

Lu : 
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B l B L  l OGRAPHY FOR 6 8 8 4  1 

ADAMS,J.B. + MCCORD,T.B. ( 1 9 7 3 )  
V ITRIF ICATION DARKENING I N  THE LUNAR HIGHLANDS AND IDENTIFICATION OF DESCARTES 

MATERIAL AT THE APOLLO 1 6  S I T E  
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P.  163 -178  

APOLLO 1 6  PET ( 1 9 7 2 )  
THE APOLLO 1 6  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 1 7 9  P.  23-34 

BEHRMANN , C . J . + CROZAZ, G .  + DROZD, R . + HOHENBERG, C .M. + RALSTON , C . + WALKER, R. ( 1 9 7 3  ) 
+ YUHAS,D. 

COSMIC-RAY EXPOSURE HISTORY OF NORTH RAY AND SOUTH RAY MATERIAL 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 

b 

VOL. 2 P. 1957-1 9 7 4  

BENCE,A.E. + DELAN0,J.W. + PAPIKE, J.J. + CAMERON,K.L. ( 1 9 7 4 )  
PETROLOGY OF THE HIGHLANDS MASSIFS AT TAURUS-LITTROW: AN ANALYSIS OF THE 2-4 MM 

SOlL  FRACTION 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 785-828 

BUTLER,J.C. +GREENE,G.M. +KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  267 -278  

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR FINES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 829-842 

CARTER,J.L. + PADOVANI,E. ( 1 9 7 3 )  
GENETIC IMPLICATIONS OF SOME UNUSUAL PARTICLES I N  APOLLO 1 6  LESS THAN 1 MM F I N E  

I - 68841.,11 AND 69941,13 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 323 -332  

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR S O l L  MATURITY: THE RARE GAS EVIDENCE AT 

e APOLLO 1 6  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL 2 .  P .  2281-2290 

CLARK,R.S. + KEITH,J.E. ( 1 9 7 3 )  
DETERMINATION OF NATURAL AND COSMIC RAY INDUCED RADIONUCLIDES I N  APOLLO 1 6  LUNAR 

SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2105-2114 
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COMPSTON, W . + VERNON, M . J . + CHAPPELL, B .W . + FREEMAN, R .  ( 1 9 7 3  ) 
RB-SR MODEL AGES AND CHEMICAL COMPOSITION OF N INE APOLLO 1 6  SOILS 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 1 5 8  

CRIPE, J.D. + MOORE,C.B. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N  APOLLO 1 6  AND 1 7  LUNAR FINES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 469-479 

DUNCAN,A.R. +ERLANK,A.J. + WILLIS,J.P. +AHRENS,L.H. ( 1 9 7 3 )  
COMPOSITION AND INTER-RELATIONSHIPS OF .SOME APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE > 

VOL. 2 P. 1097-1114 

FINKELMAN,R.B. + BAEDECKER,P.A. + CHRISTIAN,R.P. + BERMAN,S. + SCHNEPFE,M.M. + ( 1 9 7 5 )  
ROSE,H.J.,JR. 

TRACE-ELEMENT CHEMISTRY AND REDUCING CAPACITY OF S I Z E  FRACTIONS FROM THE APOLLO 
1 6  REGOLITH 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1385-1 3 9 8  

FIREMAN,E.L. + DAMIC0,J. + DEFELICE,J. ( 1 9 7 6 )  
EVIDENCE FOR CARBON-141N THE SOLAR WIND 
LUNAR SCIENCE V I I  - L.S.I. 
PART I PI 257-259 

FRUCHTER,J.S. + KRIDELBAUGH,S.J. + ROBYN,M.A. + GOLES,G.G. ( 1 9 7 4 )  
BRECCIA 6 6 0 5 5  AND RELATED CLASTIC MATERIALS FROM THE DESCARTES REGION, APOLLO 1 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1035 -1046  

GANAPATHY,R. +MORGAN,J.W. +HIGUCHI ,H.  +ANDERS,E. +ANDERSON,A.T.,JR. ( 1 9 7 4 )  
METEORITIC AND VOLATILE ELEMENTS I N  APOLLO 1 6  ROCKS AND I N  SEPARATED PHASES FRO 

1 4 3 0 6  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1659-1 6 8 4  

HERTOGENPJ. + JANSSENS,M.J. +TAKAHASHI,H. +PALMESH.  +ANDERS,E. ( 1 9 7 7 )  
LUNAR BASINS AND CRATERS: EVIDENCE FOR SYSTEMATIC COMPOSITIONAL CHANGE OF 

BOMBARD I NG POPULATION 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  17-45 

HODGES,F.N. + KUSHIR0,I. ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  1033-1048 

KERRIDGE,J.F. + KAPLAN,I.R. + PETROWSK1,C. ( 1 9 7 5 )  
EVIDENCE FOR METEORITIC SULFUR I N  THE LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2151 -2162  

KOROTEV,R.L. ( 1 9 8 1 )  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 
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KRAHENBUHL, U . + GANAPATHY, R . + MORGAN, J .W. + ANDERS, E . ( 1 973 ) 
VOLATILE ELEMENTS I N  APOLLO 16 SAMPLES - POSSIBLE EVIDENCE FOR OUTGASSING 

OF MOON 
SC l ENCE 
VOL. 180 P.  858 

KRAHENBUHL, U . + GANAPATHY, R . + MORGAN, J . W . + ANDERS, E . ( 1 973 
VOLATILE ELEMENTS I N  APOLLO 16 SAMPLES - IMPLICATIONS FOR HIGHLAND VOLCANISM AND 

ACCRETION HISTORY OF THE MOON 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1325-1 348 

MARK,R.K. + CL IFF,R.A. + LEE-HU,C. + WEATHER ILL,G.W. ( 1  973) 
RB-SR STUDIES OF LUNARBRECCIAS AND SOILS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1785-1796 

MOORE,C.B. + CRIPE,J.D. (1974) 
TOTAL SULFUR CONTENTS OF APOLLO 15 AND APOLLO 16 LUNAR SAMPLES 
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART I 1  P. 523-525 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K., JR. (1973) 
TOTAL CARBON CONTENTS OF APOLLO 15 AND 16 LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 161 3-1 624 

MORRIS,R.V. (1976) 
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 31 5-335 

MORRIS,R.V. ( 1  978) 
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAA0,R.K.L. (1973) 
+ SCHNETZLER,C.C. 

APOLLO 16 RETURNED LUNAR SAMPLES - LlTH0PHlL .E TRACE-ELEMENT ABUNDANCES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1427-1436 

ROSE,H.J.,JR. + BAEDECKER,P.A. + BERMAN,S. + CHRISTIAN,R.P. + DWORNIK,E.J. + (1975) 
FINKELMAN,R.B. + SCHNEPFE,M.M. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS RETURNED BY THE APOLLO 15, 16, AND 17 
M l SS IONS 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1363-1 374 

SHIRLEY,N. + WASSON,J.T. (1981) 

. . 
MECHANI SM FOR THE EXTRUSION OF KREEP 

. . 
I N  PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 965-978 
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WALTON,J.R. + LAKATOSpS. + HEYMANN,D. ( 1 9 7 3 )  
DISTRIBUTION OF INERT GASES I N  F INES FROM THE CAYLEY-DESCARTES REGION 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 2079-2096 

WRIGLEY,R.C. ( 1 9 7 3 )  
RADIONUCLIDES AT DESCARTES 
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE 
P. 7 9 9  

WRIGLEY,R.C. ( 1 9 7 3 )  
RADIONUCLIDES AT DESCARTES I N  THE CENTRAL HIGHLANDS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2203-2208 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 844 

Handbook of Lunar Soils



SOIL: 69920 

LOCATION COMMENTS: S t a t i o n  9, 15 km no r th  o f  a 40 m diameter c ra te r .  Co l l ec ted  i n  shadow 
o f  a 0.5 m diameter boulder as p a r t  of t he  surface sample c o l l e c t i o n .  
I s  the  "skim" s o i l  (upper 1 cm). 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 69921 ( 57.0 gm): < 1 mn 1. Co l l ec ted  mass: 59.8 gm 
2. 69922 ( 2.8 gm): 1-2 mn 2. Color: 5Y 5/1 (med. o l i v e  gray) 
3. 69923 ( 1.7 gm): 2-4mn 3. Bag no.: Doc. bag 376 
4. 69924 ( 1.3 gm): 4-10 ITIII 4. Container: Tef lon  bag; re turned i n  
5. ( gm): > 1 cm sample c o l l e c t i o n  bag 3, i n  
6. 69920 ( 0.71 gm): Reserve a i r .  Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 90.0, mature 

2. Aggl u t lna tes :  

3. 

4. 

GRAIN SIZE PARAMETERS: 

3.  

MAJOR ELEMENTS: 

(Rose e t  a1 . , 1973) 

% - 
Si02 : 45.20 

T i 0 2 :  0.59 

A1203: 26.20 

Cr203: 0.14 

FeO : 5.54 

MnO : 0.07 

MgO : 6.35 

CaO : .  15.35 

Na20: 0.53 

K20 : 0.14 

P205 : 0.12 

s : 

fRACE ELEMENTS: 

(Rose e t  a1 . , 1973) 

ppm - PP'" 
Sc: 10 La: - 
V : 19 Ce : 

Co: 21 Nd : 

N i :  348 Sm : 

Ba: 130 Eu : 
Sr: 210 Tb : 

Hf: Dy: 

Ta : Ho : 

Th : Tm : 

U : Yb: 3.6 

Lu : 
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BIBLIOGRAPHY FOR 69921  
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PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2281-2290 
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+ DWORNIK,E.J. + GREENLAND,L.P. + LIGON,D.T.,JR. 
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SOLAR (ILARE) COSMIC RAY PROTON FLUXES I N  THE RECENT PAST 
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VENKATESAN,T.R. + NAUTIYAL,C.M. + PADIA,J.T. + RA0,M.N. ( 1 9 8 1 )  
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D I STR I BUT I ON OF I NERT GASES I N F I NES FROM THE CAYLEY-DESCARTES REG I ON 
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SOIL: 69940 

LOCATION COWENTS: S ta t i on  9, 15 km n o r t h  o f  a 40 m diameter c ra te r .  Co l lec ted along 
w i t h  skim s o i l  69920 i n  the  shadow o f  a 0.5 m boulder. P a r t  o f  
surface sample c o l l e c t i o n .  This sample i s  t h e  "scoop s o i l "  from 
several cm i n t o  the surface. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 69941 ( 2 5 4 . 1  gm): < 1 mn 1. Col lec ted mass: 428.5 gm 
2. 69942 ( 11.85 gm): 1-2 2. Color: N5 t o  5YR 2/1 (med. gray t o  
3. 69943 ( 8.07 gm): 2-4 mn brownish b lack)  
4. 69944 ( 4.47 4-10mn 3. Bag no.: Doc. bag 377 
5.* 69945 ( 6.88 gm): > 1 cm 4. Container: Tef lon  bag; re turned i n  
6. 69940 ( 149.4 gm): Reserve sample c o l l e c t i o n  bag 3, i n  

a i r .  Processed i n  N2. 
* Not Inc luded i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 85.0, mature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS : 
(Rose e t  a1 . , 1973 (Haskin e t  a1 . , 1973) 

% - - PPm ppn 
SiO, : 44.67 Sc: 10.0 La: 14.2 

L 
TI02 : 0.63 

A1203: 26.30 

Cr203: 0.13 

FeO : 5.76 

MnO : 0.07 

MgO : 6.35 

CaO : 15.57 

v : 
Co: 32.1 

N i :  470.0 

Ba : 
Sr : 

Hf: 5.3 

Ta : 

Th : 

U : 

Ce : 

Nd: 

Sm : 
Eu : 
Tb : 

Dy: 
Ho : 

Tm : 

Yb: 

Lu : 

PETROGRAPHY: (63-125 urn) 
(Apo l l o  16 P.E.T., 1972) 

Components - % 

Aggl u t i n a t e s  64 
Col or1  ess Glass 

Fragnents 4 
Drop1 e t s  - 

Brown Glass 
Fragments 6 
Dropl e t s  - 

Orthopyroxene 1 
C l  i nopy roxene 1 
P l  agloclase 7 
Breccias: 

Metai gneous 7 
V i t r l c  7 

Anorthosi t e  2 
Basa l t  1 
O l i v i n e  - 
I lmeni  t e  

37.0 K Feldspar 
- - 

24.0 

6*8  Tota l  Number 
1.28 Grains 100 

1.41 

9.0 
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B l B L  l OGRAPHY FOR 6 9 9 4  1 

ADAMS,J.B. + MCCORD,T.B. ( 1 9 7 3 )  
V I T R I F I C A T I O N  DARKENING I N  THE LUNAR HIGHLANDS AND I D E N T I F I C A T I O N  OF DESCARTES 

MATER l AL  AT  THE APOLLO 1 6  S l TE 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 163-1 7 8  

APOLLO 1 6  PET ( 1  9 7 2 )  
THE APOLLO 1 6  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC I ENCE 
VOL. 1 7 9  P .  23 -34  

BECKER,R.H. ( 1 9 8 0 )  
L I G H T  ELEMENTS I N  LUNAR SOILS REV IS ITED:  CARBON, NITROGEN, HYDROGEN AND HELIUM 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1743-1  761  

BECKER,R.H. + CLAYTON,R.N. ( 1 9 7 5 )  
NITROGEN ABUNDANCES AND ISOTOPIC COMPOSITIONS I N  LUNAR SAMPLES 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL'. 2 P .  2 1 3 1 - 2 1 5 0  

BECKER,R.H. + CLAYTON,R.N. + MAYEDA,T.K. ( 1 9 7 6 )  
CHARACTER l ZAT l ON OF LUNAR N l TROGEN COMPONENTS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  4 4 1 - 4 5 8  

BEHRMANN, C. J. + CROZAZ, G. + DROZD,R. + HOHENBERG, C.M. + RALSTON, C. + WALKER, R. ( 1 973 
+ YUHAS,D. 

COSMIC-RAY EXPOSURE HISTORY OF NORTH RAY AND SOUTH RAY MATERIAL 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1957-1 '974  

BUTLER,J.C. +GREENE,G.M. +KING,E.A. ,JR.  ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY D ISTRIBUT IONS AND MODAL ANALYSES OF APOLLO 1 6  F I N E S  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  2 6 7 - 2 7 8  

CARTER, J .L. + PADOVAN I, E. ( 1 9 7 3  ) 
GENETIC IMPLICATIONS OF SOME UNUSUAL PARTICLES I N  APOLLO 1 6  LESS THAN 1 MM F I N E  

6 8 8 4 1 , l l  AND 6 9 9 4 1 , 1 3  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  323 -332  

CLAYTON,R.N. + MAYEDA,T.K. ( 1 9 7 5 )  
GENETIC RELATIONS BETWEEN THE MOON AND METEORITES 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 7 6 1 - 1 7 7 0  

ELDRIDGE, J.S. + OIKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 4 )  
PRIMORDIAL RADIOELEMENT CONCENTRATIONS I N  ROCKS AND SOILS  FROM TAURUS-LITTROW 
PROCEED l NGS OF THE F l FTH  LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1 0 2 5 - 1 0 3 4  

FIELDS,P.R. + DIAMOND,H. + METTA,D.N. + ROKOP,D.J. ( 1 9 7 3 )  
REACTION PRODUCTS OF LUNAR URANIUM AND COSMIC RAYS 
PROCEEDINGS OF THE FOURTHLUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 1 2 3 - 2 1 3 0  
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FRIEBELE,E.J. + GRISCOM,D.L. + MARQUARDT,C.L. + WEEKS,R.A. + PRESTEL,D. ( 1 9 7 4 )  
TEMPERATURE DEPENDENCEOF THE FERROMAGNETIC RESONANCE LINEWIDTH OF LUNAR SOILS, 

IRON AND MAGNETITE PRECIPITATES I N  SIMULATED LUNAR GLASSES, AND NONSPHERICAL 
METALLIC IRON PARTICLES 

PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P .  2729 -2736  

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 3 )  
CARBON AND SULPHUR DISTRIBUTIONS AND ABUNDANCES I N  LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1577-1 5 8 6  

GOEL,P.S. + SHUKLA,P.N. + KOTHAR1,B.K. + GARG,A.N. ( 1 9 7 4 )  
SOLAR WIND AS SOURCE OF NITROGEN I N  LUNAR FINES 
LUNAR SCIENCE V - L . S . I .  + J.S.C. 
PART I P. 270-272 

HASKI N,L .A. + HELMKE, P.A. + BLANCHARD,D.P. + JACOBS, J.W. + TELANDER, K.M. ( 1 9 7 3 )  
MAJOR AND TRACE ELEMENT ABUNDANCES I N  SAMPLES FROM THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1275-1 2 9 6  

HEYMANN,D. + JORDAN,J.L. + WALKER,A. ( 1 9 7 8 )  
DZICZKANIEC,M. + RAY,J. + PALMA,R. 

l NERT GAS MEASUREMENTS I N THE APOLLO-16 DR l LL 
CORE AND AN EVALUATIONOF THE STRATIGRAPHY AND 
DEPOSITIONAL HISTORY OF THIS  CORE 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1885 -1912  

HODGES,F.N. + KUSHIR0, I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1033-1 0 4 8  

KERRIDGE,J.F. + KAPLAN,I.R. + WINTER,D.A. ( 1 9 8 0 )  
CARBON, [ D E L T A I I ~ C ,  NAND HE I N  GRAIN S I Z E  FRACTIONS SIEVED I N  FREON 
LUNAR AND PLANETARY SCIENCE X I ,  P. 541-543 

KOROTEV,R.L. ( 1 9 8 1  
COMPOSITIONAL TRENDS I N  APOLLO 1 6  SOILS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 577-605 

KOTHAR1,B.K. + GOEL, P.S. ( 1 9 7 3 )  
NITROGEN I N  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL . 2 P . 1 587-1 5 9 6  

LAUL,J.C. + SCHMITT,R.A. ( 1 9 7 3 )  
CHEMICAL COMPOS 1 T l ON OF APOLLO 1 5, 16, AND 1 7 SAMPLES 
PROCEED1 NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1349-1 3 6 8  

MINERALOGY AND PETROLGOY OF LESS THAN 1 -MM F l NES FROM APOLLO 1 6  CORE SECT IONS 
6 0 0 0 2  AND 6 0 0 0 4  

PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P.  595-614 
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MOORE,C.B. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L - S . I .  + J.S.C. 
PART I1 P. 5 2 3 - 5 2 5  

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEED1 NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1 6 1 3 - 1 6 2 4  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  3 1 5 - 3 3 5  

MORRIS,R.V. ( 1 9 7 7 )  
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GRAINED METAL I N  LUNAR SOIL :  THE MATURATION OF LUNAR SOILS  TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND I S/FEO COMP 1 L A T  l ON 
I N  PROCEED1 NGS OF THE 9TH LUNAR AND PLANETARY S C l  ENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

. . 

RANCITELL I  ,L.A. + PERKIdS,R.W. + FELIX,W,D. + WOGMAN,N.A. ( 1 9 7 4 )  
SOLAR FLARE AND LUNAR SURFACE PROCESS CHARACTERIZATION A T  THE APOLLO 1 7  S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 21  8 5 - 2 2 0 4  

ROSE,H.J.,JR. + BAEDECKER,P.A. + BERM AN,^. + CHRISTIAN,R.P. + DWORNIK,E.J. + ( 1 9 7 5 )  
FINKELMAN,R.B. + SCHNEPFE,M.M. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS  RETURNED BY THE APOLLO 15,  16, AND 1 7  
MISSIONS 

PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1363-1 3 7 4  

ROSE,H.J*,JR. + CUTTITTA,F.  + BERMAN,S. + CARRON,M.K. + CHRISTIAN,R.P. ( 1 9 7 3 )  
+ DWORN I K,E. J. + GREENLAND,L.P. + L I GON,D.T., JR. 

COMPOSITIONAL DATA FORTWENTY-TWO APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 1 4 9 - 1 1 5 8  

SHIRLEY,N. + WASSON,J.T. ( 1 9 8 1  
MECHANISM FOR THE EXTRUSION OF KREEP 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 965 -978  

SILVER,L.T.  ( 1  9 7 3 )  
URANIUM-THORIUM-LEAD ISOTOPIC CHARACTERISTICS I N  SOME REGOLITHIC 

MATERIALS FROM THE DESCARTES REGION 
LUNAR SC l ENCE 1 VTHE LUNAR SC l ENCE l NST l TUTE 
P.  6 7 2  
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STOENNER,R.W. + DAVIS,R. 
RADIOACTIVE RARE GASES, 

CONTAINER, AND I N  THE 
PROCEED I NGS OF THE F l FTH 
VOL. 2 P.  2 2 1 1 - 2 2 3 0  

,JR. + NORTON,E. + BAUER,M. ( 1 9 7 4 )  
TRIT IUM,  HYDROGEN, AND HELIUM I N  THE SAMPLE RETURN 

APOLLO 1 6  AND 1 7 DR l LL STEMS 
LUNAR SCIENCE CONFERENCE 

TAYLOR,H.P.,JR. + EPSTEIN,S. ( 1 9 7 3 )  
0 1 8 / 0 1 6  AND S 1 3 0 / S 1 2 8  STUDIES OF SOME APOLLO 15,  16,  AND 17  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1657-1 6 8 0  

WALTON,J.R. + LAKATOS,S. + HEYMANN,D. ( 1 9 7 3 )  
D ISTRIBUT ION OF INERT GASES I N  F I N E S  FROM THE CAYLEY-DESCARTES REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2079 -2096  

YOKOYAMA,Y. + REYSS, J.L. + GUICHARD, F. ( 1  9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEED l NGS OF THE S I XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1823 -1844  
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SOIL: 69960 

LOCATION COMMENTS: S t a t i o n  9. S o i l  c o l l e c t e d  under a 0.5 m boulder a f t e r  i t  had been 
r o l l e d  over. P a r t  o f  "surface sample" s u i t e  o f  samples. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 69961 (307 .9  gm): < 1 mn 1. Co l l ec ted  mass: 507.6 gm 
2. 69962 ( 13.93 gm): 1-2 mn 2. Color: N4 t o  5YR (med. dark gray t o  
3. 69963 ( 9.939711): 2-4mn brownish black 1 
4. 69964 ( 4.8 gm): 4-10 mn 3. Bag no.: Doc. bag 379 
5.*69965 ( 1.11 gm): > I  cm 4. Container: Te f l on  bag; re turned i n  
6. 69960 ( 131.0 gml: Reserve sample c o l l e c t i o n  bag 3, i n  

a i r .  Processed i n  N2. 
Not inc luded i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 92.0, mature 

2. Agglut inates:  

3. 

GRAIN SIZE- PARAMETERS: 

; MAJOR ELEMENTS: TRACE ELEMENTS : 

(Rose e t  a1 . , 1973) (Rose e t  a1 . , 1973) 

% - 
, Si02 : 44.76 

T1O2: 0.60 

: A1203: 26.35 

Cr203: 0.13 

: FeO : 5.76 

MnO : 0.07 

, , MgO : 6.33 

pprn 
Sc: 11.8 

V : 29 

Co: 47 

N i :  600 

Ba: 140 

Sr: 135 

Hf : 

ppm 
La: - 
Ce : 

Nd: 

Sm : 
Eu : 

Tb : 

Dy: 

CaO : 15.55 Ta : Ho : 

Na,O : 0.41 Th : Tm : 
L 

K20 : 0.14 U : Yb: 3.7 

P205 : 0.12 Lu : 

s : 
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BIBLIOGRAPHY FOR 6 9 9 6 1  

ADAMS,J.B. + MCCORD,T.B. ( 1 9 7 3 )  
V I T R I F I C A T I O N  DARKENING I N  THE LUNAR HIGHLANDS AND IDENTIF ICAT ION OF DESCARTES 

MATERIAL AT THE APOLLO 1 6  S I T E  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  1 6 3 - 1 7 8  

BECKER,R.H. ( 1 9 8 0 )  
L IGHT  ELEMENTS I N  LUNAR 'SOILS  REVIS ITED:  CARBON, NITROGEN, HYDROGEN AND HELIUM 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1743-1  761  

BEHRMANN,C.J. + CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + RALSTON,C. + WALKER,R. ( 1 9 7 3 )  
+ YUHAS,D. 

COSMIC-RAY EXPOSURE HISTORY OF NORTH RAY AND SOUTH RAY MATERIAL 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1957 -1974  

BUTLER,J.C. + GREENE,G.M. + KING,E.A.,JR. ( 1 9 7 3 )  
GRAIN S I Z E  FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 1 6  F I N E S  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 267 -278  

CHANG,S. + LENNON,K. + WALBERG,G. ( 1 9 7 5 )  
SULFUR I N  MAGNETIC AND NON-MAGNETIC PARTICLES OF APOLLO 1 6  SOILS  
LUNAR SCIENCE V I  - L.S. I .  
P.  131 -133  

CHARETTE,M.P. + SODERBLOM,L.A. + ADAMS,J.B. +GAFFEY,M.J. +MCCORD,T.B. ( 1 9 7 6 )  
AGE-COLOR RELATIONSHIPS I N  THE LUNAR HIGHLANDS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2 5 7 9 - 2 5 9 2  

CHARETTE ,M.P. + TAYLOR, S .R. + ADAMS, J .B. + MCCORD,T.B. ( 1 9 7 7  
THE DETECTION OF SOILSOF FRA MAURO BASALT AND ANORTHOSITIC GABBRO COMPOSITION 

I N  THE LUNAR HIGHLANDS BY REMOTE SPECTRAL REFLECTANCE TECHNIQUES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1049 -1061  

ENGELHARDT,W.V. + HURRLE,H. + LUFT,E. ( 1  9 7 6 )  
MICROIMPACT-INDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOSITION OF THE 

LUNAR REGOLITH 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  3 7 3 - 3 9 2  

FALLICK,A.E. + PILLINGER,C.T.  + STEPHENSON,A. ( 1 9 8 1 )  
VERY F I N E  IRON I N  APOLLO 1 6  SOILS:  OBSERVATIONS AND SOME 

THEORETICAL ASPECTS OF MAGNETIC RESPONSE 
LUNAR AND PLANETARY SCIENCE X l l ,  P. 274 -276  

FIELDS,P.R. + DIAMOND,H. + METTA,D.N. + ROKOP,D.J. ( 1 9 7 3 )  
REACTION PRODUCTS OF LUNAR URANIUM AND COSMIC RAYS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2123 -2130  
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FRUCHTERpJeS. + REEVES,J.H. + EVANS,J.C. + PERKINS,R.W. ( 1 9 8 1 )  
STUDIES OF LUNAR REGOLITH DYNAMICS USING MEASUREMENTS OF COSMOGENIC 

RADIONUCLIDES I N  LUNAR ROCKS, SOILS AND CORES 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 567-575 

GIBSON,E.K.,JR. + ANDRAWES,F.F. ( 1 9 7 8 )  
NATURE OF THE GASES RELEASED FROM LUNAR ROCKS 
AND SOILS UPON CRUSHING 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2433-2450 

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 3 )  
CARBON AND SULPHUR DISTRIBUTIONS AND ABUNDANCES I N  LUNAR F INES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1577 -1586  

HODGES,F.N. + KUSHIR0,I .  ( 1 9 7 3 )  
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P.  1033 -1048  

KOROTEV,R.L. ( 1 9 8 1  1 
COMPOS l T l ONAL TRENDS. I N APOLLO 1 6  SO l L S  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 

KOTHAR1,B.K. + GOEL, P.S. ( 1 9 7 3 )  
NITROGEN I N  LUNAR SAMPLES 
PROCEEDINGS OF THE.FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1587-1 5 9 6  

LAUL,J.C. + SCHMITT,R.A. ( 1 9 7 3 )  
CHEMICAL COMPOSITION OF APOLLO 15, 16, AND 1 7  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1349-1 3 6 8  

MOORE,C.B. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL SULFUR CONTENTS OF APOLLO 1 5  AND APOLLO 1 6  LUNAR SAMPLES 
LUNAR SCIENCE V - L.S.I. + J.S.C. 
PART I I  P. 523-525 

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. ( 1 9 7 3 )  
TOTAL CARBON CONTENTS OF APOLLO 1 5  AND 1 6  LUNAR SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1613-1 6 2 4  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  31 5-335 

MORRIS,R.V. ( 1 9 7 7 )  
ORIGIN AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF FINE-  

GRAINED METAL I N  LUNAR SOIL:  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3719-3747 

SOIL  69961  
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MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATJR ITY)  OF LUNAR SOILS:  
SOME CONCEPTS AND I S/FEO COMP I L A T  l ON 

. I N  PROCEEDINGS OF THE 9TH  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

RANCITELL1,L.A.  + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 3 )  
PRIMORDIAL RADIONUCLIDES I N  SOILS  AND ROCKS FROM THE APOLLO 1 6  S I T E  
LUNAR SCIENCE IVTHE LUNAR SCIENCE INST ITUTE  
P .  6 1  5 

ROSE,H.J.,JR. + BAEDECKER,P.A. + BERMAN,S. + CHRISTIAN,R.P. + DWORNIK,E.J. + ( 1 9 7 5 )  
FINKELMAN,R.B. + SCHNEPFE,M.M. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS RETURNED BY THE APOLLO 15,  16 ,  AND 1 7  
MISSIONS 

PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1363-1 3 7 4  

ROSE,H.J.,JR. + CUTTITTA,F.  + BERMAN,S. + CARRON,M.K. + CHRISTIAN,R.P. ( 1 9 7 3 )  
+ DWORNIK,E.J. + GREENLAND,L.P. + LIGON,D.T.,JR. 

COMPOSITIONAL DATA FORTWENTY-TWO APOLLO 1 6  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 1 4 9 - 1 1 5 8  

SHIRLEY,N. + WASSON,J.T. ( 1 9 8 1 )  
MECHAN l SM FOR THE EXTRUSION OF KREEP 
I N  PROCEEDINGS OF THE 12 th  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 9 6 5 - 9 7 8  

SILVER,L.T.  ( 1 9 7 3 )  
URANIUM-THORIUM-LEAD ISOTOPIC CHARACTERISTICS I N  SOME REGOL lTH lC  

MATERIALS FROM THE DESCARTES REGION 
LUNAR SCIENCE I V  THE LUNAR SCIENCE INST ITUTE  
P. 6 7 2  

STOENNER,R .W. + DAV I S, R., JR. + NORTON,E. + BAUER,M. ( 1  9 7 4 )  
RADIOACTIVE RARE GASES, TR IT IUM,  HYDROGEN, AND HELIUM I N  THE SAMPLE RETURN 

CONTAINER, AND I N  THE APOLLO 1 6  AND 1 7  D R I L L  STEMS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 2 1 1 - 2 2 3 0  

TAYLOR,H.P.,JR. + EPSTEIN,S. ( 1 9 7 3 )  
0 1 8 / 0 1 6  AND S I 3 O / S 1 2 8  STUDIES OF SOME APOLLO 15 ,  16,  AND 1 7  SAMPLES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1657-1  6 8 0  

WEIBLEN,P.W. + POWELL,B.N. + AITKEN,F.K. ( 1 9 7 4 )  
SPINEL-BEARING FELDSPATHIC-L ITHIC FRAGMENTS I N  APOLLO 1 6  AND 1 7  S O I L  SAMPLES: 

CLUES TO PROCESSES OF EARLY LUNAR CRUSTAL EVOLUTION 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  749 -768  

WRIGLEY,R.C. ( 1 9 7 3 )  
RADIONUCLIDES AT DESCARTES I N  THE CENTRAL HIGHLANDS 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 2 0 3 - 2 2 0 8  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1823-1  8 4 4  
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APOLLO 17  

EXPLANATION FOR STATION MAPS 

x or Location of sample containers 

% LRV. dot shows TV camera 

Large rocks 

,--' 
1 ' Crater rims 
'-4' 

ALSEP Apollo lunar surface experiments package 

Rake and soil sample location 
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SOIL: 70011 

LOCATION COmENTS: The f u e l  products contamination sample was c o l l e c t e d  under t h e  LM, 
near the Z footpad. Surface sample, c o l l e c t e d  from 0-3 cm depth. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. ( gm): < 1 mn 
2. ( gin): 1-2 mn 
3. ( gml: 2-4 mn 
4. ( gml: 4-10 mn 
5. ( gm): > 1 cm 
6. 70011 ( 440.7 gm): Reserve 

1. Col lec ted mass: 440.7 
2. Color: Med. dark gray ( f i e l d  

desc r ip t i on )  
3. Bag no. : SESC 
4. Container: Co l lec ted i n  a vacuum 

conta iner  on the 1 unar 
surface. Vacuum conta iner  
was re turned i n  sample 
c o l l e c t i o n  bag 5. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. I,/FeO: 54.0, submature 

2. Agglut inates:  37 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: 
(Rose e t  a1 ., 1974) 

% - 
S i 0 2 :  41.03 

Ti02 : , 8.30 

A1203: 11.98 

Cr203: 0.41 

FeO : 16.24 

MnO : 0.23 

MgO : 10.08 

CaO : 11.08 

Na20 : 0.31 

K20 : 0.08 

P205 : 
0.10 

S : 

TRACE ELEMENTS: 
(Wanke e t  a1 . , 1974) 

ppln ppln 
Sc: 53.1 La: 8.03 

V : Ce: 23.5 

Co: 31.6 Nd : 

Ni : Sm: 8.0 

Ba: 102 Eu: 1.67 

Sr : Tb: 1.9 

Hf: 6.5 Dy: 12.5 

Ta: 1.2 Ho: 2.8 

Th : Tm : 

U : 0.24 Yb: 7.04 

Lu: 1.02 
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B 1 B L  l OGRAPHY FOR 7 0 0 1  1 

BECKER,R.H. ( 1 9 8 0 )  
L I G H T  ELEMENTS I N  LUNAR SOILS  REV IS ITED:  CARBON, NITROGEN, HYDROGEN AND HELIUM 
I N  PROCEEDINGS OF T H E l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1743-1  7 6 1  

BECKER,R.H. + CLAYTON,R.N. ( 1 9 7 5 )  
NITROGEN ABUNDANCES AND ISOTOPIC COMPOSITIONS I N  LUNAR SAMPLES 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE . 

VOL. 2 P. 2 1 3 1 - 2 1 5 0  

BECKER,R.H. + CLAYTON,R.N. ( 1 9 7 7 )  
NITROGEN ISOTOPES I N  LUNAR SOILS  AS A MEASURE OF COSMIC-RAY EXPOSURE AND 

REGOL l TH H 1 STORY 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 6 8 5 - 3 7 0 4  

CHOU,C.-L. + BOYNTON,W.V. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 5 )  
VOLATILES ON THE SURFACE OF APOLLO 1 5  GREEN GLASS AND TRACE-ELEMENT 

.DISTRIBUTIONS AMONGAPOLLO 1 5  SOILS  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 7 0 1 - 1 7 2 8  

DREIBUS,G. + SPETTEL,B. + WANKE,H. ( 1 9 7 6 )  
L I T H I U M  AS A CORRELATED ELEMENT, I T S  CONDENSATION BEHAVIOUR, AND I T S  USE TO 

ESTIMATE THE SULK COMPOSITION OF THE MOON AND THE EUCRITE PARENT BODY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 3 8 3 - 3 3 9 6  

EPSTEIN,S. + TAYLOR,,H.P.,JR. (1975) 
I NVEST I GAT I ON OF THE CARBON, HYDROGEN, OXYGEN, AND s IL I CON I SOTOPE AND 

CONCENTRAT IONS RELATIONSHIPS ON THE GRAl N SURFACES OF A VARIETY OF LUNAR 
SOILS AND I N  SOME APOLLO 1 5  AND 1 6  CORE SAMPLES 

PROCEED1 NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1 7 7 1 - 1 7 9 8  

GIBSON,E.K.,JR. + ANDRAWES,F.F. ( 1 9 7 8 )  
NATURE OF THE GASES RELEASED FROM LUNAR ROCKS 
AND SOILS UPON CRUSHING 
I N  PROCEEDINGS OF THE 9TH  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 4 3 3 - 2 4 5 0  

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 4 )  
SULFUR ABUNDANCES AND D ISTRIBUT IONS I N  THE VALLEY OF TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1823-1  8 3 8  

HAPKE,B.W. +PARTLOW,W.D. + WAGNER,J.K. ( 1 9 7 8 )  
COHEN,A.J. 

REFLECTANCE MEASUREMENTS OF LUNAR MATERIALS I N  
THE VACUUM ULTRAVIOLET 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 9 3 5 - 2 9 4 8  
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HINTENBERGER,H. + SCHULTZ,L. + WEBER,H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR F I N E S  AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE ORIG IN  OF S O l L  BRECCIAS 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2261  - 2 2 7 0  

HUBNER,W. + KIRSTEN,T. + K I K 0 , J .  ( 1 9 7 5 )  
RARE GASES I N  APOLLO 1 7  SOILS WITH EMPHASIS ON ANALYSIS OF S I Z E  AND MINERAL 

FRACTIONS OF SO lL  74241  
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2009 -2026  

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1897-1 9 0 6  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315 -335  

MORRIS,R.V. ( 1  9 7 7 )  
ORIG IN  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL :  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP l L A T  l ON 
I N  PROCEED1 NGS OF THE 9TH LUNAR AND PLANETARY SC l ENCE CONFERENCE 
VOL. 2, 2287 -2298  

MULLER, 0. ( 1  9 7 4 )  
SOLAR WIND NITROGEN AND INDIGENOUS NITROGEN I N  APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 9 0 7 - 1 9 1 8  

MULLER, 0. ( 1 9 7 5  
L lTHOPHlLE  TRACE AND MAJOR ELEMENTS I N  APOLLO 1 6  AND 1 7  LUNAR SAMPLES 
PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1303 -1312  

PALME,H. + WANKE,H. ( 1 9 7 5 )  
A U N I F I E D  TRACE-ELEMENT MODEL FOR THE EVOLUTION OF THE LUNAR CRUST AND MANTLE 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 11 79-1 2 0 2  

PETROWSKI,C. + KERRIDGE,J.F. + KAPLAN,I.R. ( 1 9 7 4 )  
L I G H T  ELEMENT GEOCHEMISTRY OF THE APOLLO 1 7  S I T E  

, 

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1939 -1948  
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RAMMENSEE,W. + WANKE,H. ( 1 9 7 7 )  
ON THE PARTIT ION COEFFICIENT OF TUNGSTEN BETWEEN METAL AND S I L I C A T E  AND I T S  

BEAR ING ON THE OR l GI  N OF THE MOON 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 399 -409  

REES,C.E. + THODE,H.G. ( 1 9 7 4 )  
SULFUR CONCENTRATIONS AND l SOTOPE RATIOS I N  APOLLO 1 6  AND 1 7  SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1963 -1974  

RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O l L  CHEMISTRY AT APOLLO 1 7  LANDING S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 0 9 7 - 1 1 1 8  

ROSE,H. J., JR. + CUTT ITTA, F. + BERMAN, S. + BROWN, F .W. + CARRON, M.K. + ( 1 9 7 4  ) 
CHRISTIAN,R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS AT TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1119-1 1 3 4  

WANKE,H. + PALME,H. +BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,H. + KRUSE,H. + ( 1 9 7 4 )  
SPETTEL, B. + TESCHKE, F . + THACKER, R . 

CHEMISTRY OF APOLLO 16AND 1 7  SAMPLES: BULK COMPOS I T  ION, LATE STAGE 
ACCUMULAT l ON AND EARLY D l  FFERENT l AT l ON OF THE MOON 

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1307-1 3 3 6  

S O l L  7 0 0 1 1  
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SOIL: 70160 

LOCATION COMENTS: F i l l e t  near the  ALSEP cen t ra l  s ta t i on .  Co l l ec ted  a t  base o f  a 1.5 m 
diameter b a s a l t  boulder from depth o f  0 t o  5 cm. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 70161 ( 197.7 gm): < 1 n 1. Col lec ted mass: 316.173 
2. 70162 ( 5.14 gm): 1 -2mn 2. Color: Brownish gray (5YR 4/11 
3. 70163 ( 3 . 4 3 ~ ) :  2 - 4 n  3. Bag no.: Doc. bag 474 
4. 70164 ( 1.66 gm): 4-10mn 4. Container: Returned i n  sample c o l l e c t i o n  
5.* 70165 ( 2.143 gm): > 1 cm bag 1, i n  vacuum conta iner  
6. 70160 (106 .1  9 ) :  Reserve (SRC-1). Processed i n  N2. 

Not inc luded i n  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: PETROGRAPHY: (90-150 urn) 
(Helken and McKay, 1974) 

1. Is/FeO: 

2. Agglut inates:  Ca~lponents - % 

3. Agg lu t ina tes  34.0 

4. Basalt, Equi . 
Basalt, Vario. 

GRAIN SIZE PARAMETERS: Breccia: 

15.0 

Low-Grade-Brown 5.0 
Low-Grade- 1. Mz: 65.6 un Cot o r l e s s  - 

2. Md: 61.6-urn Med-High Grade 2.0 
Anor thos i te  - 3.  Catacl a s t i c  

Anorthosi t e  - 
MAJOR ELEMENTS: TRACE ELEMENTS: Nor i  t e  - 
(Apo l l o  17 P.E.T., 1973) (Rhodes e t  a l . ,  1974) Gabbro - 

% P l  ag i  o c l  ase 9.0 - ppn - ppm CI i nopyroxene 21.6 
Si02 : 40.34 Sc : La : Orthopyroxene - 

V : Ce : 01 i v i n e  0.3 
T i 0 2 :  8.99 I lmeni  t e  5.0 

A1203: 11.60 Co : Nd : Glass : 
Ni: 161 Sm : Orange 

Cr203: 0.46 
2.0 

'"Black" 5.2 
FeO : 17.01 Ba : Eu : 

MnO : 0.23 Sr: 168 Tb : 

MgO : 9.79 Hf : Dy: 

Col or1  ess 0.3 
Brown 0.6 
Gray, "Ropy" - 
Other - 

CaO : 10.98 Ta : Ho : Tota l  Number 
NapO : 0.32 Th : Tm : Grains 300 

K20 : 0.08 U : Yb: 

P205 : 0.08 Lu : 

s : 0.12 
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B l B L  l OGRAPHY FOR 7 0  1 61 

AHRENS,T.J. + COLE,D.M. ( 1 9 7 4 )  
SHOCK COMPRESSION AND ADIABATIC RELEASE OF LUNAR FINES FROM APOLLO 17 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2333-2346 

APOLLO 1 7 PET ( 1973  1 
THE APOLLO 1 7  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 182  P. 659-672 

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SOILS 
PROCEED I NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 337-349 

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOlLS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 843-860 

KRAHENBUHL,U. + GRUTTER, A. + VONGUNTEN,H.R. + MEYER,G. + WEGMULLER, F. + ( 1  9 7 7 )  
WYTTENBACH,A. 

VOLATILE AND NON-VOLATILE ELEMENTS INGRAIN-S IZE FRACTIONS OF APOLLO 1 7  SOILS 
75081, 72461 AND 72501 

PROCEED I NGS OF THE E l GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 3901-3916 

MCKAY ,D. S. + FRULAND, R .M. + HE I KEN, G.H. ( 1  9 7 4  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOlLS 
PROCEED l NGS OF THE F l FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 1 P. 887-906 

MOORE,C.B. + LEW1S.C.F. + CRIPE, J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1897-1906 

f 

MORRIS,R.V. ( 1  9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315-335 

MORRIS,R.V. ( 1 9 7 7 )  
ORIGIN AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF FINE-  

GRAINED METAL I N  LUNAR SOIL: THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EI'GHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3719-3747 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP l LAT l ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 
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RHODES,J.M- + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O l L  CHEMISTRY AT APOLLO 1 7  LANDING S ITE 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1097-1118 

SCHONFELD,E. ( 1 9 7 4 )  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY MIX ING 

MODELS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE . 

VOL. 2 P. 1269-1 2 8 6  

VON GUNTEN,H.R. + KRAHENBUHL,U. ( 1 9 7 8 )  
GRUTTER,A. + JOST,D.+ MEYER,G. + PENG,K. 
WEGMULLER,F. + WYTTENBACH,A. 

TRACE AND MAJOR ELEMENTS I N  GRAIN-SIZE 
FRACTIONS OF SEPARATED MINERALS AND 
AGGLUTINATES OF SOlL  70160  AND IMPLICATIONS ON 
THEIR ORIGIN 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2269-2286 

SOlL 70161 
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SOIL: 70180 

LOCATION COMENTS: Located 3 m from deep d r i l l  core, near the  ALSEP. Surface sample (0-5 
cm depth). 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 70181 ( 157.1 gm): < 1 n 1. Col lec ted mass: 259.78 
2. 70182 ( 4.63 gm): 1-2 mn 2. Color: Dark o l i v e  gray (5Y 3/11 
3. 70183 ( 3.12 gm): 2-4 mn 3. Bag no.: Doc. bag 475 
4. 70184 ( 1.68 gm): 4-10 mn 4. Container: Returned i n  sample container 
5.* 70185 ( 466.6 gm): > 1 cm bag 1, i n  vacuum. Processed 
6. 70180 ( 93.25 gm): Reserve I n  N2. 

* Not included i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 47.0, submature 

2. Agglutinates: 56 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. MZ: 67 um ( c  1 cm); 58 urn ( <  1 mn) 
2. Md: 59 urn 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Apo l lo  17 P.E.T., 1973) (Rhodes e t  al.,  1974)' 

% - PPm - pprn 
SiO,: 40.87 Sc: La: 8.09 

L 

T i 0 2 :  8.11 V : Ce: 24.8 

A1203: 12.30 Co : Nd: - 
Cr203: 0.44 Ni: 191 Sm: 8.05 

FeO : 16.37 Ba: 98.3 Eu: 1.66 

MnO.: 0.24 Sr: 170 Tb : 

MgO : 9.82 Hf : Dy: 13.2 

PETROGRAPHY: 
(Helken and McKay, 1974) 

Agglut inates 56.0 
Basalt, Equi. ) 14.0 
Basalt. Vario.) . 
~ r e c c i a :  

Low-Grade-Brown 4.6 
Low-Grade- 

Col o r less  
Med-High Grade 

Anorthosi t e  
Catacl a s t i c  

Anorthosi t e  
Nor i  t e  
Gabbro 
P lag i  oc l  ase 
C l  i nopyroxene 
Orthopyroxene 
O l i v i n e  
I lmeni t e  
Glass: 

Orange 
"Black" 
Col or1 ess 
Brown 
Gray, "Ropy" 
Other 

CaO : 11.05 Ta : Ho : Tota l  Number 

Na20: 0.35 Th : - Tm : Grains 300 

K20 : 0.08 U : 0.28 Yb: 7.02 

P205 : 0.06 Lu : 

s : 0.11 
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BIBLIOGRAPHY FOR 70181 

AHRENS,T.J. +COLE,D.M. ( 1 9 7 4 )  
SHOCK COMPRESSION AND ADIABATIC RELEASE OF LUNAR FINES FROM APOLLO 1 7  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2333-2346 

ALEXANDER,E.C.,JR. + COSCIO,M.R.,JR. + DRAGON,J.C. + PEPIN,R.O. + SAIT0,K. ( 1 9 7 7 )  
K/AR DATING OF LUNAR SOILS I l l :  COMPARISON OF 39AR - 40AR AND CONVENTIONAL 

TECHNIQUES: 12032  AND THE AGE OF COPERNICUS 
PROCEEIIINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2725-2740 

APOLLO 1 7  PET ( 1  9 7 3 )  
THE APOLLO 17  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 1 8 2  P. 659-672 

BASU,A. + MEINSCIiEIN,'rJ.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 17 LUNAR SOILS 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 337-349 

BLANCHARD,D.P. + KOROTEV,H.L. + BRANNON,J.C. + JACOBS,J.W. + HASKIN,L.A. ( 1 9 7 5 )  
REID,A.M. + DONALDSON,C. + BROWN,R.W. 

A GEOCHEMICAL AND PETROGRAPHIC STUDY OF 1-2-MM FINES FROM APOLLO 1 7  
PROCEEDINGS OF THE SI,XTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2321-2342 

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUT l NATES AS l ND ICATORS OF LUNAR SO lL MATUR ITY: THE RARE GAS EV I DENCE 'AT 

APOLLO 16 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281-2290 

CROZAZ,G- + DROZD,R. + HOHENBERG,C.M. + MORGAN,C. + RALSTON,C. + WALKER,R.M. + ( 1 9 7 4 )  
YUHAS,D. 

LUNAR SURFACE DYNAMICS: SOME GENERAL CONCLUSIONS AND NEW RESULTS FROM APOLLO 1 6  
AND 1 7  

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2475-2500 

CURTIS,D.B. + WASSERBURG,G.J. ( 1 9 7 7 )  
TRANSPORT AND EROSIONAL PROCESSES I N  THE TAURUS-LITTROW VALLEY - INFERENCES 

FROM NEUTRON FLUENCES I N  SURFACE SOILS 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3045-3057 

EPSTEIN,S. + TAYLOR,H.P.,JR. ( 1 9 7 5 )  
INVESTIGATION OF THE CARBON, HYDROGEN, OXYGEN, AND SIL ICON ISOTOPE AND 

CONCENTRATIONS RELATIONSH IPS ON THE GRAIN SURFACES OF A VARIETY OF LUNAR 
SOILS AND I N  SOME APOLLO 1 5  AND 1 6  CORE SAMPLES 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1771-1798 
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EUGSTER,O. + GROGLER,N. + EBERHARDT,P. + GEISS,J. ( 1 9 8 0 )  
NOBLE GASES TRAPPED 3.7 AE AGO I N  ORANGE AND BLACK GLASSES 

FROM DR l VE TUBES 74001 / 2  
LUNAR AND PLANETARY SCIENCE X I ,  P. 268-270 

EUGSTER,O. + GROGLER,N. + EBERHARDT,P. + GEISS,J. ( 1 9 8 0 )  
DOUBLE DRIVE TUBE 74001/2:  COMPOSITION OF NOBLE GASES TRAPPED 3.7 AE AGO 
I N  PROCEEDINGS OF THE 1 l r H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1565-1 592  

GOSWAM1,J.N. + LAL,D. ( 1 9 7 4 )  
COSMIC RAY IRRADIATIONPATTERN AT THE APOLLO 1 7  SITE: IMPLICATIONS TO LUNAR 

REGOLITH DYNAMICS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2643-2662 

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 843-860 

JOVANOV I C, S. + REED, G.W . , JR. ( 1 9 7 4  
LABILE AND NONLABILE ELEMENT RELATIONSHIPS AMONG APOLLO 1 7  SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1685-1 7 0 2  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I  AND P205  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE SIXT1-I LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1737-1752 

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
S O l L  BRECCIA RELATIONSHIPS AND VAPOR DEPOSITS ON THE MOON 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1753-1 760  

KOROTEV,R.L. ( 1 9 7 6 )  
RARE EARTHS AND OTHER ELEMENTS I N  TWO S I Z E  FRACTIONS OF SOILS 

FROM THE TAURUS-LITTROW VALLEY FLOOR 
LUNAR SCIENCE V I I  - L.S.I. 
PART I P. 457-459 

KOROTEV,R.L. ( 1 9 7 6 )  
GEOCHEMISTRY OF GRAIN-SIZE FRACTIONS OF SOILS FROM THE TAURUS-LITTROW VALLEY 

FLOOR 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 695-726 

LSPET ( 1 9 7 3 )  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 
NASA SP-330 P. 7-1 

MCKAY,D.S. + FRULAND,R.M. + HEIKEN, G.H. ( 1 9 7 4 )  
GRAIN S IZE AND THE EVOLUTION OF LUNAR SOILS' 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 887-906 

SOlL 70181 
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MOORE,C=B. + LEWIS,C.F. + CRIPE, J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1897 -1906  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 3 1  5 -335 

MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F INE-  

GRAINED METAL I N  LUNAR SOIL:  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LIJNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

NYQUIST,L-E- + BANSAL,B.M. + WIESMANN,H. + JAHN,B.M. ( 1 9 7 4 )  
TAURUS-LITTROW CHRONOLOGY - IMPLICATIONS FOR EARLY LUNAR CRUSTAL DEVELOPMENT 
LUNAR SCIENCE V - L.S.I.  + J.S.C. 
PART I I  P. 565 -567  

NYQUIST,L.E. + BANSAL,B.M. + WIESMANN,H. + JAHN,B.M. ( 1 9 7 4 )  
TAURUS-LITTROW CHRONOLOGY: SOME CONSTRAINTS ON.EARLY LUNAR CRUSTAL DEVELOPMENT 
PROCEED l NGS OF THE F I t'TIi LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1515 -1540  

PEPIN,R.O. + DRAGON,J.C. + JOHNSON,N.L. + BATES,A. + COSCIO,M.R.,JR. + ( 1 9 7 5 )  
MURTHY,V.R. 

RARE GASES AND CA, SR,AND B A  I N  APOLLO 1 7  DRILL-CORE F I N E S  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2027 -2056  

P H I L W T T S , J - A .  + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAAB,R.K.L. + WINZER,S.R. (1974)  
O R I G I N  OF APOLLO 1 7  ROCKS AND SOILS  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1255-1 268 

PHILPOTTS,J.A. + SCHUHMANN,S. + SCHNETZLER,C.C. + KOUNS,C.W. + DOAN,A.S.,JR. + ( 1 9 7 3 )  
WOOD,F.M. + BICKEL,A.L. + LUM-STAAB,R.K.L. 

APOLLO 1 7  - GEOCHEMICAL ASPECTS OF SOME SOILS, BASALTS, AND BRECClAS 
TRANSACT IONS . AMER l CAN GEOPHYS l CAL UN l ON 
VOL. 5 4  P. 603 

RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O I L  CHEMISTRY A T  APOLLO 1 7  LANDING S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1097 -1118  
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ROSE,H*J.,JR. + CUTTITTA,F. + BERMAN,S. + BROWN,F.W. + CARRON,M.Ke + ( 1 9 7 4 )  
CHRISTIAN,R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS AT TAURUS-LITTROW 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1119-1134 

SCHONFELD, E . ( 1 9 7 4 )  
THE CONTAM I NAT I ON OF LUNAR H I GHLAND ROCKS BY KREEP: I NTERPRETAT I ON BY MI x I NG 

MODELS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1269-1 2 8 6  

SILVER,L.T. ( 1 9 7 4 )  
PATTERNS OF U-TH-PB DISTRIBUTIONS AND ISOTOPE RELATIONS I N  APOLLO 1 7  SOILS 
LUNAR SCIENCE V - L.S.1. + J.S.C. 
PART I I  P. 706-708 

SIMON,S.B. + PAPIKE,J.J. + LAUL,J.C. ( 1 9 8 1  
THE LUNAR REGOL ITH: COMPARATIVE STUDIES OF THE APOLLO AND LUNA SITES. 
PETROLOGY OF SOILS FROM APOLLO 17, LUNA 16, 20, AND 2 4  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 371-388 

STOENNER,R.W. + DAVIS,R*,JR. + NORTON,E. + OAUER,Me ( 1 9 7 4 )  
RADIOACTIVE RARE GASES, TRITIUM, HYDROGEN, AND HELIUM I N  THE SAMPLE RETURN 

CONTAINER, AND I N  THE APOLLO 1 6  AND 1 7  D R I L L  STEMS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2211-2230 

TAYLOR,G.J. + KEIL,K.+ WARNER,R.D. ( 1 9 7 7 )  
PETROLOGY OF APOLLO 1 7  DEEP D R I L L  CORE. I:. DEPOSITIONAL HISTORY BASED ON 

MODAL ANALYSES OF 70007, 70008, AND 7 0 0 0 9  
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 1  95-3222 

TAYL0RpG.J. + WENTWORTH,S. + wARNER,R.De ( 1 9 7 8 )  
KEIL,K. 

PSTROLOGY OF APOLLO 1 7  DEEP D R I L L  CORE - II: 
AGGLUTINATES AS RECORDERS OF FOSSIL S O l L  
COMPOS l T l ONS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1959-1968 

SOlL  70181 
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SOIL: 70250 

LOCATION COWENTS: Col lec ted near the SEP, 180 m a t  073' azimuth from LM. Surface 
sample . 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 70251 ( 31.98 gm): < 1 mn 1. Col lec ted mass: 62.04 gm 
2. 70252 ( 0.90 gm): 1-2 n 2. Color: Med. gray (N5) 
3. 70253 ( 0.87 gm): 2 - 4 n  3. Bag no. : Doc. bag 22E 
4. 70254 ( 1.14 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5. 70256 ( 2.16gm): > l  cm bag B, i n  a i r .  Processed i n  
6. 70250 ( 16.55 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 43.0, submature 

2. Agglut inates:  

3 0 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: 

% - 
Si02 : 

Ti02 : 

A1 203 : 

Cr203 : 

FeO : 

MnO : 

MgO : 
CaO : 

Sc : 

V : 

Co : 

Ni : 

Ba : 

Sr: 

Hf: 

Ta : 

Th : 
U : 

TRACE ELEMENTS: 

ppn ppm 
La : 

Ce : 

Nd: 

Sm : 

Eu : 

Tb : 

Dy : 
Ho : 

Tm : 
Yb: 
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B l BL  l OGRAPHY FOR 70251 

MORRIS,R.V. ( 1978 )  
THE SURFACE EXPOSURE (MATLRITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND SIZE DISTRIBUTION OF METALLIC IRON PARTICLES 

IN  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 712 
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SOIL: 70270 

LOCATION COMENTS: Documented rock and s o i l  LRV sample c o l l e c t e d  near SEP. Very cohesive 
s o i l .  Very f l a t ,  l e v e l  reg01 i t h  surface. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 70271 ( 116.1 gm): < 1 n 1. Col lec ted mass: 193.32 gm 
2. 70272 ( 2.97 gm): 1-2 mn 2. Color: Dark o l i v e  gray (5Y 3/11 
3. 70273 ( 1.46 gm): 2-4 mn 3. Bag no.: Doc. bag 23E 
4. 70274 ( 2.33 y ) :  4 - l o r n  4. Container: Return i n  sample c o l l e c t i o n  
5. *  70275 ( 171.4 gm): > 1 cm bag 8, i n  a i r .  Processed i n  
6. 70270 ( 70.46 gm): Reserve N2' 

* Not inc luded i n  t o t a l  mass o f  soi  1 . 
SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 56.0, submature. 

2. Agglut inates:  

3. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: 

% - 

FeO : 

MnO : 

MgO : 

CaO : 

Sc : 

v : 
Co: 

Ni : 

Ba : 

Sr : 
Hf: 

Ta : 

Th : 

U : 

TRACE ELEMENTS: 
ppm ppn 

La : 

. Ce: 

Nd : 

Sm : 

Eu: 

Tb : 

Dy: 

Ho : 

Tm : 

Yb: 

Lu : 
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B l E L  l OGRAPHY FOR 7 0 2 7 1  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE ( M A T R I T Y )  OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. ( 1  980) 
ORIGINS AND S I Z E  D I S T R I B U T I O N  OF METALL IC  IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1  7 1 2  

WIELERPR. + ETIQUE,P.H. + SIGNER,P. + POUPEAU,G. (1982) 
DECREASE OF THE SOLAR FLARE/SOLAR WIND FLEX  R A T I O  I N  THE PAST SEVERAL AEONS 

DEDUCED FROM SOLAR NEON AND TRACKS I N  LUNAR S O I L  PLAGIOCLASES 
PSOCEEDINGS OF THE 13 th  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 88 A713-A724 
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SOIL: 70311 

LOCATION COMMENTS: LRV sample c o l l e c t e d  between S ta t i on  9 and LM. Rock p lus  s o i l .  
R e l a t i v e l y  f l a t  r e g o l i t h  surface. Scooped from upper few centimeters. 
Sta t ion i s  LRV 12. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 70311 ( 106.5 gm): < 1 mn 1. Col lectedmass: 119.16 gm 
2. 70312 ( 4.2 gm): 1-2 rnn 2. Color: Med. dark gray (N4) 
3. 70313 ( 3.21 gm): 2-4 rnn 3. Bag no.: Doc. bag 54Y 
4. 70314 ( 5.25 gm): 4-10 mn 4. Container: Returned i n  sample co l  l e c t f  on 
5.* 70315 ( 148.6 gm): > 1 cm bag 5, i n  a i r .  Processed i n  
6. 70310 ( 6.82 gm): Reserve N2' 

* Not included i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 
. . 

1. IS/FeO: 39.0, submature 

2. Aggl u t f  nates : 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: 

Cr203 : 

FeO : 

MnO : 
MgO : 
CaO : 

Sr : 
Hf: 

Ta : 

TRACE ELEMENTS: 

ppm 
La : 

Ce : 
Nd: 

Sm : 

Eu : 

Tb : 
Dy: 

Ho : 

Tm : 

Yb: 

Lu : 

Handbook of Lunar Soils



B l BL l OGRAPHY FOR 7031 1 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP I LAT I ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND WANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

MORRIS,R.V. ( 1  980) 
ORIGINS A N D . S I Z E  D ISTRIBUT ION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 71 2 
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sc : 

v : 
Co : 
Ni : 

Ba : 

Sr : 

Hf: 

Ta : 

Th : 

U : 

SOIL: 70320 

LOCATION COMENTS: Surface sample a t  Sherlock Crater, S ta t i on  LRV 12. LRV i s  l oca ted  
between S ta t i on  9 and LM. Scooped from upper few centimeters. 
Cohesive s o i l .  

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 70321 ( 141.6 gm): < 1 mn 1. Col l e c t e d  mass: 233.36 gm 
2. 70322 ( 5.42 gm): 1-2mn 2. Color: 01 i v e  gray (5Y 4/11 
3. 70323 ( 4.10 gm): 2-4mn 3. Bag no.: Doc. bag 53Y 
4. 70324 ( 4.0 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5. ( gm): > 1 cm bag 5, i n  a i r .  Processed i n  
6. 70320 ( 78.24 gm): Reserve N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 42.0, submature 

2. Agglutinates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. Mz: 
2. Md: 
3. 

MAJOR ELEMENTS: 

% - 
SiO2 : 

Ti02 : 

A1 203 : 

Cr203: 

FeO : 

Mno : 

MgO : 

CaO : 

Na20 : 

K20 : 

'2'5 : 
S : 

TRACE ELEMENTS: 

ppm 
La : 

Ce : 
Nd: 

Sm: 
Eu : 

Tb : 
Dy : 

Ho : 

Tm : 

Yb: 

Lu : 
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B l B L  l OGRAPHY FOR 7 0 3 2 1  
. ., 

C .  .. .. 

ELDRIDGE,J.S. + O!KELLEY,G.D. + NORTHCUTT,K.J. ( 1 9 7 5 )  
PRIMORDIAL AND COSMOGENIC RADIONUCLIDES I N  DESCARTES AND TAURUS-LITTROW 

MATERIALS: EXTENSION OF STUDIES BY NONDESTRUCTIVE GAMMA-RAY SPECTROMETRY 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1407 -1418  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUD l ES OF LUNAR REGOL l TH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 8 2 3 - 1 8 4 4  
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SOIL: 71040 

LOCATION COFMENTS: S ta t i on  l A ,  near "Tombstone" rock. Surface so l1  (0-2 cm depth). 
Co l lec ted i n  shadow o f  the  boulder. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

71041 ( 137.8 gm): < 1 mn 1. Co l l ec ted  mass: 282.547 gm 
71042 ( 7.21 gm): 1-2 m 2. Color: Dark o l i v e  gray (5Y 311) 
71043 ( 6.19 gm): 2-4 mn 3. Bag no.: Doc. bag 455 
71044 ( 12.84 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  

5.* 71045 ( 23.617 gml:  > 1 cm bag 1, i n  sample r e t u r n  
t o  71049 conta iner  1, i n  vacuum. 

6. 71040 ( 94.89 gm): Reserve Processed i n  N2. 

* 71075 a1 so der ived from t h i s  s p l i t .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. I,/FeO: 29.0, imnature 

2. Agglut lnates:  27.0 

3. 

4. 

GRAIN SIZE PARAMETERS: 

PETROGRAPHY: (90-150 urn) 
(He1 ken and McKay, 1974) 

Components - % 

Agglu t ina tes  27.4 
Basalt, Equi. 12.7 
Basal t ,  Vario.) 1.0 
Breccia: 

Low-Grade-Brown 1.0 

1 M :  114 urn ( <  1 an); 56 urn ( <  1 mn) 
Low-Grade- 

Co lor less  1.0 
2. Md: 75.4 urn Med-High Grade 2.5 

Anorthosl ee - 3. Catacl a s t i  c 

MAJOR ELEMENTS: TRACE ELEMENTS : Anorthosi t e  1.0 
Nor i  t e  - 

(Apo l l o  17 P.E.T., 1973) (Rhodes e t  al., 1974) 

% - PPm - ppm 
SiO, : 39.74 Sc : La : 

L 

T i 0 2 :  9.57 V : Ce : 

A1203: 10.80 Co : Nd : 

Cr203: 0.47 Ni: 117 Sm : 

FeO : 17.73 Ba : Eu : 

MnO : 0.24 Sr: 165 Tb : 
MgO : 9.72 H f :  Dy : 

CaO : 10.72 Ta : Ho : 
Na,O : 0.35 Th : Tm : 

Gabbro 
P l  ag i  oc l  ase 
C1 i nopyroxene 
Orthopy roxene 
01 i v i n e  
I lmeni  t e  
G I  ass : 

Orange 
"Black" 
Co lor less  
Brown 
Gray, "Ropy" 
Other 

To ta l  Number 
Grains 

L 

K20 : 0.08 U : Yb: 

P205 : 0.07 Lu : 

S : 0.13 
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B l B L  l OGRAPHY FOR 7 1  0 4 1  

AHRENS,T.J. + COLE,D.M. ( 1 9 7 4 )  
SHOCK COMPRESS I ON AND AD l ABAT l C  RELEASE OF LUNAR F I NES FROM APOLLO 1 7 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 3 3 3 - 2 3 4 6  

APOLLO 1 7  PET ( 1  9 7 3  
THE APOLLO 1 7  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 1 8 2  P. 6 5 9 - 6 7 2  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SOILS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  3 3 7 - 3 4 9  

BIELEFELD,M.J. +ANDRE,C.G. +ELIASON,E.M. +CLARK,P.E. + A D L E R , I .  + ( 1 9 7 7 )  
TROMBKA, J . I . 

IMAGING OF LUNAR SURFACE CHEMISTRY FROM ORBITAL X-RAY DATA 
PROCEED1 NGS OF THE E l GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 9 0 1 - 9 0 8  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOILS  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 8 4 3 - 8 6 0  

KEITH,J.E.  + CLARK,R.S. + BENNETT,L.J. ( 1 9 7 4 )  
DETERMINATION OF NATURAL AND COSMIC RAY INDUCED RADIONUCLIDES I N  APOLLO 1 7  LUNA 

SAMPLES 
PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2 1 2 1 - 2 1 3 8  

LSPET ( 1  9 7 3 )  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 
NASA SP-330 P. 7-1 

MCKAY,D.S. + FRULAND,R.M. + HE IKEN, G.H. ( 1  9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOILS  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 8 7 - 9 0 6  

MOORE,C.B.. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEED l NGS OF THE F 1 FTH LUNAR SC I ENCE CONFERENCE 
VOL. 2 P. 1897-1  9 0 6  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  3 1 5 - 3 3 5  
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MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP 1 LAT  1 ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

RANCITELL1,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 4 )  
ANISOTROPHY OF THE AUGUST 4-7, 1 9 7 2  SOLAR FLARES AT THE APOLLO 1 7  S I T E  
LUNAR SCIENCE V - L.S.1. + J.S.C. 
PART I I P. 61  8-620 

RANCITELL1,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 4 )  
SOLAR FLARE AND LUNAR SURFACE PROCESS CHARACTERIZATION AT THE APOLLO 1 7  S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  21 85-2204 

RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND SOIL  CHEMISTRY AT APOLLO 1 7  LANDING S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1097-1118 

SCHONFELD,E. ( 1 9 7 4 )  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY M I X I N G  

MODELS 
PROCEED1 NGS OF THE F IFTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1269-1 2 8 6  

YOKOYAMA,Y. + REYSS, J.L. + GU ICHARD,F. ( 1  9 7 5 )  
22NA-26AL STUD 1 ES OF LUNAR REGOL 1 TH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823 -1844  
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SOIL: 71060 

LOCATION COMENTS: Near "Tombstone RocksU S ta t i on  1A. Co l lec ted i n  t h e  shadow o f  t h e  
boulder a t  a depth o f  5-6 cm. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 71061 ( 229.2 gm): < 1 mn 1. Col lec ted mass: 584.715 gm 
2. 71062 ( 20.74 gm): 1-2 mn 2. Color: Med. dark gray t o  brownish gray 
3. 71063 ( 22.79 9 ) :  2-4 mn 3. Bag no.: Doc. bag 456 
4. 71064 ( 34.35 9 ) :  4-10 mn 4. Container: Returned i n  sample co l  l e c t i o n  
5.* 71065 ( 78.235 gm): > 1 cm bag 1, i n  sample r e t u r n  

t o  71069 conta iner  1, i n  vacuum. 
6. 71060 ( 199.4 gm): Reserve Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: PETROGRAPHY: (90-150 urn) 
(Hei ken and McKay, 1974) 

1. Is/FeO: 14.0, i m a t u r e  

2. Agglutinates: 27.0 Components - X 

3. Agglut inates 9.3 

4. 
Basalt, Equi. 1 19.6 
Basal t ,  Vario.) 

GRAIN SIZE PARAMETERS: Breccia: 
Low-Grade-Brown 3.6 

1. MZ: 114 um ( <  1 cm); 56 um ( <  1 m )  Low-Grade- 
Col or1  ess 0.6 

2. Md: 107.3um Med-High Grade 1.6 
Anorthosi t e  0.3 

3. Catacl a s t i c  
Anorthosi t e  MAJOR ELEMENTS: TRACE ELEMENTS: 

- 
Nor i  ee - 

(Apol lo l7P.E.T. ,1973) (Korotev,1976) . Gabbro - 
5; 

P l  agi  oc l  ase 17.3 - E!!! C l  i nopy roxene 21.0 
Si02 : 40.09 Sc: 70.3 La : Orthopyroxene - 

O l i v i n e  
Ti02 : 9.32 

- 
V : Ce : I lmeni  t e  4.6 

A1203: 10.70 Co: 26.3 Nd: Glass : 
Ni: <50 Sm : Orange 6.3 

Cr203: 0.49 "81 ack" 9.6 

FeO : 17.85 Ba : Eu : Color less  1.3 

MnO : 0.24 Sr : Tb : Brown 4.6 
Gray, "Ropy" - 

MgO : 9.92 Hf: 7.4 Dy: Other - 
CaO : 10.59 Ta: 1.6 Ho: 

NapO: 0.36 Th: 0.6 Tm: 

K20 : 0.08 U : Yb: 

P205 : 0.07 Lu : 

Total  Number 
Grains 300 
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B I B L  IOGRAPHY FOR 71 061 

AHRENS,T.J. + COLE,D.M. ( 1 9 7 4 )  
SHOCK COMPRESSION AND ADIABATIC RELEASE OF LUNAR F INES FROM APOLLO 1 7  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2333-2346 

APOLLO 1 7 PET ( 1  9 7 3 )  
THE APOLLO 1 7  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 1 8 2  P. 659-672 

ARONSON,J.R. + SMITH,E.M. ( 1 9 7 8 )  I 
M ID  INFRARED SPECTRA OF LUNAR AND ANALOG SOILS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 3, 291 1-2918 

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SOILS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 337-349 

GIBBONS,R.V. + HORZ,F. + SCHAAL,S.B. ( 1 9 7 6 )  
THE CHEMISTRY OF SOME INDIVIDUAL LUNAR SOIL AGUUTINATES 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 405-422 

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 4 )  
SULFUR ABUNDANCES AND D l STR l BUT 1 ONS 1 N THE VALLEY OF TAURUS4 I TTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 8 3 8  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  843-860 

KOROTEV,R.L. ( 1 9 7 6 )  
RARE EARTHS AND OTHER ELEMENTS I N  TWO S I Z E  FRACTIONS OF SOILS 

FROM THE TAURUS-LITTROW VALLEY FLOOR 
LUNAR SCIENCE V I  I - L.S. I .  
PART I P. 457-459 

KOROTEV,R.L. ( 1 9 7 6 )  
GEOCHEMISTRY OF GRAIN-SIZE FRACTIONS OF SOILS FROM THE TAURUS-LITTROW VALLEY 

FLOOR 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 695-726 

LSPET ( 1  9 7 3 )  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 
NASA SP-330 P. 7-1 
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MCKAY,D.S. + BASU,A. + NACE,G. ( 1 9 8 0 )  
LUNAR CORE 1 501 0/11: GRA I N S I ZE, PETROLOGY, AND 

IMPLICATIONS FOR REGOLITH DYNAMICS 
I N  PROCEEDINGS OF THE l 1 T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1531-1550 

MCKAY,D.S. + FRULAND,R.M. + HEIKEN, G.H. i i 9 7 4 )  
GRAIN S IZE AND THE EVOLUT ION OF LUNAR SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 887-906 

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1897-1906 

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315-335 

MORRIS,R.V. ( 1  9 7 7 )  
ORIGIN AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF FINE-  

GRAINED METAL I N  LUNAR SOIL: THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3719-3747 

MORRIS,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

RHODES,J.M* + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND SOIL CHEMISTRY AT APOLLO 1 7  LANDING S I T E  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1097-1118 

YOKOYAMA, Y. + REYSS, J .L. + GUICHARD, F. ( 1  9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 844  

SOIL 71061 
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SOIL: 71130 

LOCATION COMMENTS: S ta t i on  1A. S o i l  c o l l e c t e d  w i t h  2 basa l t  chips near a 0.5 m diameter 
basa l t  boulder. The boulder i s  located on the southeast r i m  o f  a 10 m 
b l  ocky c ra te r .  

GENERIC SUBSAMPLES: 

1. 71131 ( 86.4 gm): < 1 mn 
2. 71132 ( 3.99 gm): 1-2 mn 
3. 71133 ( 3.22gm): 2-4mn 
4. 71134 ( 0.91 gin): 4-10 mn 
5.* 71135 ( 62.24 gm): > 1 cm 

t o  71136 
6. 71130 ( 49.51 9): Reserve 

* Not included i n  t o t a l  mass o f  s o i l .  

MISCELLANEOUS: 

1. Col lec ted mass: 144.03 gm 
2. Color: O l i ve  gray t o  o l i v e  black 

( 5 Y  211 - 5Y 4/11 
3. Bag no.: Doc. bag 477 
4. Container: Returned i n  sample c o l l e c t i o n  

bag 1, i n  sample r e t u r n  
container 1, i n  vacuum. 
Processed i n  N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 33.0, submature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(E ldr idge e t  a1 ., 1974) 

SiO2 : 

Ti02 : 

A1 203 : 

Cr203 : 

FeO : 

MnO : 

MgO : 

CaO : 

Na20 : 

K20 : 

'2'5 : 
s : 

% - ppm pprn 
Sc : La : 

V : Ce : 

Co : Nd: 

M i  : Sm: 

Ba : Eu : 

Sr : Tb: 

Hf: Dy: 

Ta : Ho : 
Th: 0.67 Tm: 

U : 0.23 Yb: 

K : 625 Lu : 
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SOIL: 71150 

LOCATION COWENTS: .S ta t i on  1A. Surface s o i l  scooped up w i t h  a b a s a l t  fragment near a 0.5 
m diameter b a s a l t  boulder. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 71151 ( 57.6 gm): < 1 mn 
2. 71152 ( 2.60 gm): 1-2 mn 
3. 71153 ( 2.36 gm): 2-4 mn 
4. 71154 ( 1.37 gm): 4-10 mn 
5.* 71155 ( 26.15 gm): > 1 cm 

t o  71157 
6. 71150 ( 1.565 gm): Reserve 

1. Co l l ec ted  mass: 70.816 gm 
2. Color: Dark 01 l v e  gray (5Y 3/11 
3. Bag no. : Doc. bag 478 
4. Container: Returned i n  sample c o l l e c t i o n  

bag 1, i n  sample r e t u r n  
conta iner  1, i n  vacuum. 
Processed i n  N2. 

Not inc luded i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

1. IS/FeO: 34.0, submature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: 

FeO : 

MnO : 
MgO : 

CaO : 

Sc : 

V : 

Co: 

N i  : 

Ba : 

Sr : 

Hf: 

Ta : 
Th : 

U : 

TRACE ELEMENTS: 

ppm pprn 
La: 

Ce : 

Nd : 

Sm: 

Eu : 
Tb : 
Dy: 

Ho : 
Tm : 

Yb: 

Lu : 
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THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
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VOL. 2, 2287-2298 

MORRlS,R:V. ( 1  9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
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SOIL: 71500 

LOCATION COMENTS: Sta t ion 1. Surface sample co l l ec ted  15 m nor theas t  of  a 10 m diameter 
bl ocky c r a t e r .  Coll ec ted with the  rake sample (71520-71597 1. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 71501 ( 600.9 gm): < 1 mn 1. Collected mass: 1066.06 gm 
2. 71502 ( 22.68 gm): 1-2 n 2. Color: 01 ive  gray t o  01 ive  black 
3. 71503 ( 17.58 gm): 2-4 mn (5Y 4/1 - 5Y 2/11 
4. 71504 ( 13.13 gm): 4-10 mn 3. Bag no. : Doc. bag 459 
5.* 71505 ( 52.27 gm): > 1 cm 4. Container: Returned i n  sample co l l ec t ion  

t o  71509 bag 1, i n  sample re turn  
6. 71500 ( 359.5 gm): Reserve conta iner  1, in  vacuum. 

Processed i n  N2. 
* 71515 a1 so derived from t h i s  s p l i t .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 35.0, submature 

2. Agglutinates: 35.0 

PETROGRAPHY: (90-150 um) 
(Hei ken and McKay, 1974) 

Components - X 

3. ' Agglutinates 35.0 

4. Basal t ,  Equi. 1 24.6 
Basal t, Vario. 1 

GRAIN SIZE PARAMETERS: Breccia: Low-Grade-Brown 2.3 

Low-Grade- 
Col or1 ess 0.6 

Med-High Grade 2.3 
u - - Anorthosi t e  

3. Catacl a s t i c  
Anorthosi te  MAJOR ELEMENTS: TRACE ELEMENTS: 

- 
Nori t e  - 

(Apollo 17 P.E.T., 1973) 

% - 
Si02 : 39.82 Sc : 
T i 0 2 :  9.52 V : 

A1203: 11.13 Co: 

Cr203: 0.46 N i  : 
FeO : 17.41 Ba : 

MnO : 0.25 Sr : 

Ma0 : 9.51 H f :  

(Korotev, 1976) 

ppm ppm 
73.0  La: 

Ce : 

33.1 Nd: 
<90 . Sm: 

Eu : 
Tb : 

7.1 Dy: 

1.9 Ho: 

0.4 Tm: 

Yb: 

Lu : 

Gabbro 
Pl agioclase  
C1 i nopyroxene 
Orthopyroxene 
01 iv ine  
Ilmeni t e  
Glass: 

Orange 
"Bl ackl' 
Col or1 e s s  
Brown 
Gray, "Ropy" 
Other 

Total Number 
Grains 
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SIGNER,P. + BAUR,H. +DERKSEN,U. + ETIQUE,P. + FUNK,H. + HORN,P. + WIELER,R. ( 1 9 7 7 )  
HELIUM, NEON, AND ARGON RECORDS OF LUNAR S O l L  EVOLUTION 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3657-3683 

SILL,G.T. + NAGY,B. +NAGY,L.A. + HAMILTON,P.B. + MCEWAN,W.S. + UREY,H.C. ( 1 9 7 4 )  
CARBON COMPOUNDS I N  APOLLO 1 7  LUNAR SAMPLES - INDICATIONS OF COMETARY 

CONTR l BUT ION TO BRECC l A 781 5 5  
LUNAR SCIENCE V - L.S.I. + J.S.C. 
PART I I  P. 703-705 

TSAY,F*D. +NORRIS,J.R. +KATZ,JoJ .  ( 1 9 7 6 )  
CHARACTERIZATION OF LUNAR METALLIC IRON PHASES BY ELECTRON SPIN  

RESONANCE 
LUNAR SCIENCE V11 - L.S.I. 
PART I I  P. 876-878 

WIELER,R. + ETlQUE,PH. + SIGNER,P. + POUPEAU,G. ( 1 9 8 0 )  
RECORD OF THE SOLAR CORPUSCULAR RADIATION I N  MINERALS FROM 

LUNAR SOILS: A COMPARATIVE STUDY I N  NOBLE GASES AND TRACKS 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1369-1 3 9 3  

WIELER,R. + ETlQUE,P.H. + SIGNER,P. + POUPEAU,G. ( 1 9 8 2 )  
DECREASE OF THE SOLAR FLARE/SOLAR WIND FLEX RATIO I N  THE PAST SEVERAL AEONS 

DEDUCED FROM SOLAR NEON AND TRACKS I N  LUNAR S O l L  PLAGIOCLASES 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 88 A71 3-A724 

WIELER,R. + POUPEAU,G. + SIGNER,P. ( 1 9 8 0 )  
SOLAR,NOBLE GAS SATURATION I N  LUNAR REGOLITH MINERALS; DOES I T  OCCUR? 
LUNAR AND PLANETARY SCIENCE X I ,  P. 1248-1250 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1823-1844 

7 U i :  
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SOIL: 72130 

LOCATION COmENTS: LRV 1 sample. Surface scoop c o l l e c t e d  w i t h  l a r g e  rock sample (72135) 
between Horat io  and Bronte Craters. From a ray  emanating from a 
10-15 m diameter c ra ter .  

GENERIC SUBSAMPLES: MISCELLANEOUS: ' 

1. 72131 ( 107.9 gm): < 1 mn 1. Col lec ted mass: 220.47 gm 
2. 72132 ( 8.53 gm): 1-2mn 2. Color: Dark 01 i v e  gray (5Y 3/11 
3. 72133 ( 10.95 gm): 2-4 mn 3. Bag no.: Doc. bag 26E 
4. 72134 ( 13.18 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5.* 72135 ( 336.9 gm): > 1 on bag 8, i n  a i r .  Processed i n  
6. 72130 ( 79.91 gm): Reserve N2. 

* Not included i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

1. Is/FeO: 60.0, mature 

2. Aggl u t i  nates : 

GRAIN SIZE PARAMETERS: 

1. M,: 

2. Md: 
3. 

MAJOR ELEMENTS: 

% - 
SiO2 : 

Ti02 : 

FeO : 
MnO : 
MgO : 

CaO : 
Na20 : 
K20 : 

P205 : 

S : 

Sc : 

V : 

Co: 

N1: 

Ba : 

Sr: 

Hf: 

Ta : 
Th : 

U : 

TRACE ELEMENTS: 

ppn, pprn 
La : 

Ce : 
Nd: 

Sm: 

Eu : 
Tb : 
Dy: 

Ho : 
Tm : 
Yb: 

Lu : 
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B l B L  l OGRAPHY FOR 7 2  131 

MORRIS,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRlS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 7 1 2  
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SOIL: 72140 

LOCATION COMMENTS: LRV 2, between Sta t ions 1 and 2 on the  "prong" o r  very f a i n t  extension 
o f  the whi te  mantle. Surface sample o f  a very cohesive s o i l  . Ground 
surface i s  pat terned, " ra indrop"  tex ture .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 72141 ( 225.9 gm): < 1 mn 
2. 72142 ( 5.32 gm): 1-2 mn 
3. 72143 ( 1.88 gm): 2-4 mn 
4. 72144 ( 2.73 gm): 4-10 mn 
5. 72145 ( 1.25gm): > 1  cm 
6. 72140 ( 115.0 gm): Reserve 

1. Co l l ec ted  mass: 352.08 gm 
2. Color: Dark o l i v e  gray (5Y 3 /1)  
3. Bag no. : Doc. bag 27E 
4. Container: Returned i n  sample c o l l e c t i o n  

bag 6, i n  a i r .  Processed i n  

N2- 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 81.0, mature 

2. Agglut lnates:  51.0 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Rhodes e t  at., 1974) (Rhodes e t  a1 . , 1974) 

% - - PPm PP'" - 
Si02 : 43.11 . Sc: La: 10.2 

T i 0 2 :  4.37 V : Ce: 28.1 

A1203: 16.10 Co : Nd: 20.7 

Cr203: 0.37 Ni: 271 Sm: 6.70 

FeO : 13.45 Ba : Eu: 1.35 

MnO : 0.19 Sr: 156 Tb: 

MgO : 10.25 Hf : Oy: 9.82 

L 

K,O : 0.12 U : - Yb: 5.28 

PETROGRAPHY: (90-150 um) 
(Heiken and McKay, 1974) 

Components - % 

Agglu t ina tes  
Basalt, Equl. 
Basal t ,  Vario.) 
Breccia: 

LOW-~rade-Brown 
Low-Grade- 

Col or less-  
Med-Hi gh Grade 

Anorthost t e  
Catacl a s t i c  

Anorthosi t e  
Nor i  t e  
Gabbro 
P l  ag loc l  ase 
C1 i nopyroxene 
Orthopy roxene 
01 i v i n e  
I lmeni  t e  
G l  ass : 

Orange 
"Black" 
Col or1 ess 
Brown 
Gray, "Ropy" 
Other 

Tota l  Number 
Grains 
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B l B L  IOGRAPHY FOR 7 2 1  41  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SOILS 
PROCEED l NGS OF THE SEVENTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P .  3 3 7 - 3 4 9  

CHOU, C.-L . + BOYNTON, W .V. + SUNDBERG,L .L. + WASSON, J .T. ( 1 9 7 5  
VOLATILES ON THE SURFACE OF APOLLO 1 5  GREEN GLASS AND TRACE-ELEMENT 

DISTRIBUTIONS AMONGAPOLLO 1 5  SOILS  
PROCEED1 NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1 7 0 1 - 1 7 2 8  

CRIPE, J.D. + MOORE,C.B. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N  APOLLO 1 6  AND 1 7  LUNAR F I NES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 4 6 9 - 4 7 9  

CURTIS,D.B. +WASSERBURG,G.J. ( 1 9 7 7 )  
TRANSPORT AND EROSIONAL PROCESSES I N  THE TAURUS-LITTROW VALLEY - INFERENCES 

FROM NEUTRON FLUENCES I N  SURFACE SOILS  
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P,  3 0 4 5 - 3 0 5 7  

DESMARAIS,D.J. + BASU,A. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 5 )  
EVOLUTION OF CARBON ISOTOPES, AGGLUTINATES, AND THE LUNAR REGOLITH 
PROCEED l NGS OF THE S l XTH LUNAR SC IENCE CONFERENCE 
VOL. 2 P. 2 3 5 3 - 2 3 7 4  

DREIBUS,G. + KRUSE,H.+ SPETTEL,B. + WANKE,H. ( 1 9 7 7 )  
THE BULK COMPOSITION OF THE MOON AND THE EUCRITE PARENT BODY 
PROCEED I NGS OF THE E I'GHTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P .  2 1 1 - 2 2 7  

EHMANN,W.D. + CHY1,L.L. + GARG,A.N. + HAWKE,B.R. + MA,M.-S. + MILLER,M.D. + ( 1 9 7 5 )  
JAMES,W.D.,JR. + PACER,R.A. 

CHEMICAL STUDIES OF THE LUNAR REGOLITH WITH EMPHASIS ON ZIRCONIUM AND HAFNIUM 
PROCEED 1 NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1351 -1362  

GARG,A.N. +EHMANN,W.D. ( 1 9 7 6 )  
ZR-HF FRACTION I N  CHEMICALLY DEF l NED LUNAR ROCK GROUPS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 

1 VOL. 3 P. 3 3 9 7 - 3 4 1 0  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOILS  
PROCEED1 NGS OF THE F I FTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  8 4 3 - 8 6 0  

H I  NTENBERGER,H. + SCHULTZ,L. + WEBER,H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR F I N E S  AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE O R I G I N  OF S O l L  BRECCIAS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2261  - 2 2 7 0  
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HOUSLEY,R.M. + CIRLIN,E.H.  + PATON,N.E. + GOLDBERG, I .B. ( 1 9 7 4 )  
SOLAR WIND AND MICROMETEORITE ALTERATION OF THE LUNAR REGOLITH 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2 6 2 3 - 2 6 4 2  

LOVERING, J.F. + WARK,D.A. ( 1 9 7 5 )  
THE LUNAR CRUST-CHEMICALLY DEFINED ROCK GROUPS AND THEIR POTASSIUM-URANIUM 

FRACT 1 ONAT l ON 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 2 0 3 - 1 2 1 8  

MCKAY,D.S. + FRULAND,R.M. + HE I KEN, G.H. ( 1  9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 8 7 - 9 0 6  

MILLER,M.D. + PACER,R.A. + MA,M.-S. + HAWKE,B.R. + LOOKHART,G.L. + EHMANN,W.D. ( 1 9 7 4 )  
COMPOSlTlONAL STUDIES OF THE LUNAR REGOLITH A T  THE APOLLO 1 7  S I T E  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1079-1  0 8 6  

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEED 1 NGS OF THE F 1 FTH  LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1897-1 906 

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315 -335  

MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL:  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAAI3,R.K.L. + WINZER,S.R. ( 1 9 7 4 )  
OR l G I  N OF APOLLO 1 7 ROCKS AND SO l L S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1255-1 2 6 8  

PILLINGER,C.T. + DAVIS,P.R. + EGLINTON,G. + GOWAR,A.P. + JULL,A.J.T. + ( 1 9 7 4 )  
MAXWELL,J.R. + HOUSLEY,R.M. + CIRLIN,E.H.  

THE ASSOC l AT l ON BETWEEN CARB 1 DE AND F I NELY-D I V I DED METALL l C l RON I N LUNAR F l NES 
PROCEED l NGS OF THE F 1 FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1949 -1962  

S O I L  7 2 1 4 1  
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RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O l L  CHEMISTRY AT APOLLO 17 LANDING S I T E  
PROCEED l NGS OF THE F l FTH LUNAR SC IENCE CONFERENCE 
VOL. 2 P. 1097 -1118  

SCHONFELD, E . ( 1 9 7 4  ) 
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY M I X I N G  

MODELS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE. 
VOL. 2 P. 1269-1 2 8 6  

WANKE,H. + PALME,H. +BADDENHAUSEN,H. + DRE IBUS,G. + JAGOUTZ,H. + KRUSE,H. + ( 1  9 7 4 )  
SPETTEL,B. + TESCHKE,F. + THACKER,R. 

CHEMl STRY OF APOLLO 16AND 1 7  SAMPLES: BULK COMPOS I T  ION, LATE STAGE 
ACCUMULAT l ON AND EARLY D l  FFERENT l AT ION OF THE MOON 

PROCEED l NGS OF THE F l FTH LUNAR SC I ENCE CONFERENCE 
VOL. 2 P. 1307-1 3 3 6  

SO lL  72141  
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SOIL: 72150 

LOCATION COMMENTS: LRV 3 sample was c o l l e c t e d  4.3 km east  o f  t he  LM, on the  way t o  
S ta t i on  2 i n  "dark mantled" ma te r ia l  between extensions o f  t he  l i g h t  
mantle. Co l lec ted w i t h  a rock  (72155). 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. ( gm): < 1 mn 1. Col lec ted mass: 53.29 gm 
2. ( gm): 1-2 mn 2. Color: Dark brownish gray (5YR 3/11 
3. ( gm): 2-4 n 3. Bag no.: Doc. bag 28E 
4. ( gm): 4-10 rrm 4. Container: Returned i n  sample c o l l e c t i o n  
5.* 72155 ( 238.5 gm): > 1 cm bag 6, i n  a i r .  Processed. i n  
6. 72150 ( 53.29 gm): Reserve N2' 

* Not inc luded i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. I,/FeO: 82.0, mature 

2. Agglutinates: 53 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: 

Cr203 : 

FeO : 

MnO : 

MgO : 

CaO : 

Sc : 

v : 
Co: 

N i  : 

Ba : 

Sr : 

Hf: 

Ta : 

Th : 

U : 

TRACE ELEMENTS: 

(Korotev, 1976 ) 

PPm - 
44.1 La : 

Ce : 
38.8 Nd: 

26 5 Sm : 

Eu : 

Tb : 

5.2 Dy: 

1.1 Ho : 

1.3 Tm : 
Yb: 

Lu : 

PETROGRAPHY: (90-150 um) 
(Hei ken and McKay, 1974) 

Components 

Aggl u t i  nates 
Basal t ,  Equi . 
Basalt, Vario. 
Breccia: 

Low-Grade-Brown 
Low-Grade- 

Co lor less  
Med-High Grade 

Anorthosi t e  
Ca tac las t i c  

.Anorthosi t e  
Nor i  t e  
Gabbro 
P l  ag ioc l  ase 
C1 i nopyroxene 
Orthopyroxene 
01 i v i n e  
I lmeni  t e  
Gl ass : 

Orange 
"Black" 
Col or1  ess 
Brown 
Gray, "Ropy" 
Other 

To ta l  Number 
Grains 300 
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B 1 B L  l OGRAPHY FOR 7 2 1  5 0  

ANDERSON,D.L. ( 1 9 7 2 )  
MOON AS A HIGH TEMPERATURE CONDENSATE 
NASA-CR-132209, N73 -26854  (AUG 16,  1 9 7 2 )  
P. 1 -53  

DE,B.R. ( 1  9 7 7 )  
TEMPERATURE OF SOL ID  PARTICLES I N  COLLOIDAL PLASMAS I N  SPACE 
PROCEED l NGS OF THE E 1 GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  79 -86  

FENNER,M.A. + FREEMAN,J.W., JR. + H I L L S , H . K .  +LINDEMAN,R.A.  ( 1 9 7 2 )  
MAGNETOSHEATH STRUCTURE OBSERVED B Y  3 ALSEP/S I DE PLASMA DETECTORS 
TRANSACTIONS OF THE AMERICAN GEOPHYSICAL UNION 
VOL. 5 3  P .  4 8 6  

GANAPATHY,R. + LAUL,J.C. + MORGAN,J.W. + ANDERS,E. ( 1 9 7 2 )  
MOON: POSS IBLE  NATUREOF THE BODY THAT PRODUCED THE IMBR I A N  BAS IN, FROM THE 

COMPOSITION OF APOLLO 1 4  SAMPLES 
SC l ENCE 
VOL. 1 7 5  P .  5 5 - 5 9  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7 SO I L S  
PROCEED l NGS OF THE F l FTH  LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  8 4 3 - 8 6 0  

JOHNSON,S.W. + MARTIN,R.T. + CARRIER,W.D.,I I I  + WINKLER,J. ( 1 9 7 2 )  
FLOW OF GASES I N  GRANULAR MEDIA AT LOW PRESSURES 
TRANSACTIONS OF THE AMERICAN GEOPHYSICAL UNION 
VOL. 53 P. 4 4 0  

KOROTEV,R.L. ( 1 9 7 6 )  
GEOCHEM l STRY OF GRA I N-S I Z E  FRACT IONS OF SO l L S  FROM THE TAURUS-L I TTROW VALLEY 

FLOOR 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 6 9 5 - 7 2 6  

LAUL, J.C. + KEAYS,R.R. + GANAPATHY,R. + ANDERS,E. + MORGAN, J.W. ( 1  9 7 2 )  
CHEMICAL FRACTIONATIONS I N  METEORITES-V. VOLATILE AND SIDEROPHILE ELEMENTS I N  

ACHONDR l TES AND OCEAN R 1 DGE BASALTS 
GEOCH 1 M I CA E T  COSMOCH l M l CA ACTA 
VOL. 3 6  P. 3 2 9 - 3 4 5  

LAUL,J.C. + LEPEL,E.A. + VANIMAN,D.T. + PAPIKE,J .J .  ' ( 1 . 979 )  
THE APOLLO 1 7  D R I L L  CORE: CHEMICAL SYSTEMATICS OF GRAIN S I Z E  FRACTIONS 
I N  PROCEED1 NGS OF THE 1 OTH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1269-1  2 9 8  

LOGAN,L.M. + HUNT,G.R. + SALISBURY,J.W. ( 1 9 7 2 )  
MID-INFRARED SPECTROSCOPIC REMOTE SENSING OF COMPOSITION 
TRANSACT I ONS OF THE AMER ICAN GEOPHYS ICAL UN I ON 
VOL. 5 3  P .  4 2 9  
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MCCOY,J*E* + ANDERSON,K.A. + CHASE,L.M. + LIN,R.P. + MCGUIRE,R.E. ( 1 9 7 2 )  
CROSS-TAIL ELECTRIC F I E L D S  MEASURED B Y  LUNAR ORBIT ING S A T E L L I T E  
TRANSACTIONS OF THE AMERICAN GEOPHYSICAL UNION 
VOL. 5 3  P. 1 1 0 1  

MORRIS,R.V. ( 1  9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEED1 NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 3 1 5 - 3 3 5  

MORRIS,R.V. ( 1 9 7 7 )  
OR I G l N  AND EVOLUTION ON THE GRAIN-S I Z E  DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL :  THE MATURATION OF LUNAR SOILS  TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

REASONER, D.L. + BURKE, W. J.  + R ICH, F. J. ( 1972') 
OBSERVED EFFECTS ON THE GEOMAGNETIC T A l L  A T  LUNAR DISTANCE OF THE A P R I L  9, 1 9 7 1  

GEOMAGNET l C STORM 
TRANSACT l ONS OF THE AMER l CAN GEOPHYS l CAL UN I ON 
VOL. 5 3  P .  1 1 0 0  , . 

REASONER,D.L. +BURKE,W.J. + R I C H , F . J .  ( 1 9 7 2 , )  
OBSERVED EFFECTS ON THE GEOMAGNETIC T A l L  A T  LUNAR DISTANCE OF THE APR lL 9, 1 9 7 1  

GEOMAGNET l C STORM 
TRANSACT l ONS OF THE AMER l CAN GEOPHYS l CAL UN I ON' 
VOL. 5 3  P .  1 1 0 0  

RICH,F.J. + BURKE,W.J. + REASONER,D.L. ( 1 9 7 2 )  . 
CONSIDERATION OF LUNARSHADOWING OF MAGNETOSPHERIC PLASMA 
TRANSACTIONS OF THE AMERICAN GEOPHYSICAL UNION 
VOL. 5 3  P .  1 1 0 1  

TAYLOR,L.A. + WILLIAMS,R.J. + MCCALLISTER,R.H. ( 1 ' 9 7 2 )  
S T A B I L I T Y  RELATIONS OF lLMEN lTE  AND ULVOSPINEL I N  'THE F E - T I 4  SYSTEM AND 

APPL ICAT ION OF THESE DATA TO LUNAR M l NERAL ASSEMBLAGES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 1 6  P. 2 8 2 - 2 8 8  

S O I L  7 2 1 5 0  
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SOIL: 72160 

LOCATION COWEtiTS: LRV 3, between SEP and S ta t i on  2. From " t y p i c a l  dark-mantled" area. 
Surface sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 72161 ( 162.5 gm): < 1 mn 1. Col lec ted mass: 250.002 gm 
2. 72162 ( 4.018 gm): 1-2 mn 2. Color: O l i v e  gray (5Y 4/11 
3. 72163 ( 2.538 gm): 2-4 m 3. Bag no.: Doc. bag 29E 
4. 72164 ( 0.946 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5. ( gm): > 1 cm bag 8, i n  a i r .  Processed i n  
6. 72160 ( 80.0 gm): Reserve N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 87.0, mature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS : 

MAJOR 'ELEMENTS: TRACE ELEMENTS: 

(Rhodes e t  a1 . , 1974) (Rhodes e t  a1 . , 1974) 

% - Ppm - ppm 
Si02 : 42.12 Sc : La: 9.71 

T i 0 2 :  5.21 V : Ce: 27.0 

A1 *03: l4.'22 Co : Nd: - 
Cr203: 0.~42 Ni :  273 Sm: 6.94 

FeO : 14.86 Ba : Eu: 1.42 

MnO : 0.22 Sr: 150 Tb : 
MgO : 10.54 H f  : Dy: 10.4 

CaO : ,11.17 Ta : Ho : 

Na,O : , 0.41 Th : - Tm : 

PETROGRAPHY: (90-124 um) 
(Basu e t  al., 1974) 

Components - % 

Pl  ag ioc l  ase 3.8 
Pyroxenes, e t c  . 2.4 
Rocks (basa l t?  2.4 
Breccia: 

V i t r i c ,  Dark 34.5 
Y i t r i c ,  L i g h t  15.4 
Recrystal  1 i zed  2.0 

Glass: 
Spherul es 1.0 
I r r e g u l a r  7.5 

Agg lu t ina tes  31.1 

L 

K20 : 0.11 U : 0.41 Yb: 5.51 

P 2 0 5 :  0.08 Lu : - 
s : 0.08 
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B l E L  l OGRAPHY FOR 7 2 1  61  

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 4 )  
VOLAT l L E  AND S l DEROPH l L l C TRACE ELEMENTS I N THE SO l L S  AND ROCKS OF 

TAURUS-L I TTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1625 -1644  

BASU,A. + DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 4 )  
EVIDENCE OF REGOLITH CYCLING AND M I X I N G  I N  7 2 1 6 1  
LUNAR INTERACTIONS CONFERENCE ABSTRACTS 
P.  33 -35  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SOILS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 337 -349  

CHARETTE,M.P. +ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR S O l L  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2281 -2290  

. . 
CHOU,C.-L. + BOYNTON,W.V. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 5 )  
VOLATILES ON THE SURFACE OF APOLLO 1 5  GREEN GLASS AND TRACE-ELEMENT 

DISTRIBUTIONS AMONGAPOLLO 1 5  SOILS 
PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1701-1 7 2 8  

ClJRTIS,D.B. + WASSERBURG,G.J. ( 1 9 7 7 )  
TRANSPORT AND EROSIONAL PROCESSES I N  THE TALRUS-LITTROW VALLEY - INFERENCES 

.FROM NEUTRON FLUENCES I N  SURFACE SOILS  
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3045 -3057  

DESMARAIS,D.J. + BASU,A. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 5 )  
EVOLUTION OF CARBON ISOTOPES, AGGLUTINATES, AND THE LUNAR REGOLITH 
PROCEEDINGS OF THE, S I X T H  LUNAR SCIENCE CONFERENCE . 
VOL. 2 P. 2353 -2374  

ELDRIDGEJJ.S. + O'KELLEY,G.D. + NORTHCUTT,K.J. ( 1 9 7 5 )  
PRIMORDIAL AND COSMOGENIC RADIONUCLIDES I N  DESCARTES AND TAURUS-LITTROW 

MATERIALS: EXTENSION OF STUDIES BY  NONDESTRUCTIVE GAMMA-RAY SPECTROMETRY 
I 

PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1407-1 41  8 

HINTENBERGER,H. + SCHULTZ,L. + WEBER,H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR F I N E S  AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE ORIG IN  OF S O l L  BRECCIAS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 2 6 1 - 2 2 7 0  
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MILLER,M*D* + PACER,R.A. + MA,M.-S. + HAWKE,B.R. + LOOKHART,G.L. + EHMANN,W.D. ( 1 9 7 4 )  
COMPOSlTlONAL STUDIES OF THE LUNAR REGOLITH AT THE APOLLO 1 7  S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1079-1 086  "i 
MOORE,C.B. + LEWIS,C.F. + CRIPE,J..D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1897-1 9 0 6  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRlS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 71 2 

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAAB,R.K.L. + WINZER,S.R. ( 1 9 7 4 )  
ORIGIN OF APOLLO 1 7  ROCKS AND SOILS 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1255-1 268  

RHODES,J-M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HlBBARD,N.J: 

THE RELATIONSHIPS BETWEEN GEOLOGY AND SOlL  CHEMISTRY AT APOLLO 1 7  LANDING SITE 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1097-1118 

SCHONFELD,E. ( 1 9 7 4 )  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY MIX ING 

MODELS 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL; 2 P. 1269-1 2 8 6  

TALWANI,P. + NUR,A. +KOVACH,R.L. ( 1 9 7 4 )  
IMPLICATIONS OF ELASTIC WAVE VELOCITIES FOR APOLLO 1 7  ROCK POWDERS 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 291 9-2926 

WARREN,N. + TRICE,R.E. ( 1 9 7 5 )  
CORRELATION OF ELASTICMODULI SYSTEMATICS WITH TEXTURE I N  LUNAR MATERIALS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL 3 P. 3255-3268 

YOKOYAMA,Y. +REYSS,J.L. +GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1823-1 8 4 4  

SOlL  72161 
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SOIL: 72220 

LOCATION COMENTS: S ta t i on  2, u p h i l l  from base o f  South Massif.  This s o i l  was c o l l e c t e d  
from a f i l l e t  developed under an overhang o f  a 2 m diameter brecc ia  
boulder. .Not permanently shadowed; an east - fac ing overhang. Surface 
s o i l  (0-2 cm). 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 72221 ( 225.8 gm): < 1 mn 1. Col lec ted mass: 388.56 gm 
2. 72222 ( 11.13 9 ) :  1-2 nml 2. Color: O l i ve  gray (5Y 4/1) 
3. 72223 ( 7.92 gm): 2-4 mn 3. Bag no.: Doc. bag 496 
4. 72224 ( 7.51 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5. ( gm): > 1 an bag 8, i n  a i r .  Processed i n  
6. 72220 (136.2 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 58.0, submature 

2. Aggluttnates: 

3. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Ke i th  e t  a1 . , 1974) 

% - 
sio* : 
Ti02 : 

A1 203 : 

Cr203: 

F e o  : 

MnO : 

MgO : . 

sc : 
V : 
Co : 

Ni : 

Ba : 

Sr: 

Hf: 

pprn ppm 
La : 
Ce : 
Nd : 

Sm : 

Eu : 
Tb: 

Dy: 

CaO : Ta : Ho : 
+ 

Na20 : Th: 3.6-.4 Tm: 

K20 : U : .89'.03 Yb: 

'2'5 : Lu : 

S : 
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B l BL l OGRAPHY FOR 72221 

KEITH,J.E. +CLARK,R.S- +BENNETT,L.J. ( 1974 )  
DETERMINATION OF NATURAL AND COSMIC RAY INDUCED RADIONUCLIDES I N  APOLLO 17  LUNA 

SAMPLES 
PROCEEDINGS OF THE F IFTH  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2121-2138 

MORRIS,R.V. ( 1  978)  
THE SURFACE EXPOSURE (MATLRITY) OF LUNAR SOILS: . 

SOME CONCEPTS AND I S/FEO COMP l LAT l  ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND WANETARY SCIENCE CONFERENCE 

' VOL. 2, 2287-2298 

MORRIS,R.V. ( 1980 )  
ORIGINS AND SIZE DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
, I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 

VOL. 2, 1697-1 71 2 

RHODES,J-M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + (1974 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSH l PS BETWEEN GEOLOGY AND SOIL CHEM l STRY AT APOLLO 17 LAND1 NG S ITE 
PROCEEDINGS OF THE F IFTH  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1097-1118 

YOKOYAMA,Y. + REYSS, J.L. + GUICHARD,F. ( 1  975)  
22NA-26AL STUD l ES OF LUNAR REGOL l TH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 
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SOIL: 72240 

LOCATION COMMENTS: S ta t i on  2, lower slopes o f  t he  South Massif.  Sample o f  a f i l l e t  from 
t h e  base of a 2 m diameter boulder ( w i t h i n  1 m o f  the  base). 

GENERIC SUBSAMPLES: MISCELLANEOUS: . 

1. 72241 ( 186.0 gm): < 1 mn 
2. 72242 ( 11.20 gm): 1-2 mn 
3. 72243 ( 7.93 gm): 2 - 4 m  
4. 72244 ( 3.99 gm): 4-10 mn 
5. ( gm): > 1 cm 
6. 72240 ( 113.3 gm): Reserve 

1. Co l l ec ted  mass: 322.42 gm 
2. Color: O l i ve  gray (5Y 4/11 
3. Bag no.: Doc. bag 497 
4. Container: Returned i n  sample c o l l e c t i o n  

bag 8, i n  a i r .  Processed i n  

N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 64.0, mature 

2. Agglut inates:  

GRAIN SIZE PARAMETERS: 

1. M*: 

2. Md: 

3. 

MAJOR ELEMENTS: 

Cr203: 

FeO : 

MnO : 

MgO : 

CaO : 

NapO : 

K20 : 0.144 

'2'5 : 
s : 

TRACE ELEMENTS: 
(Ke i th  e t  a1 . , 1974) 

PPrn - ppm 
Sc : La: 

V : Ce : 

Co : Nd: 

N i  : Sm : 

Ba : Eu : 

Sr : Tb: 

Hf : Dy: 

Ta : Ho : 
t Th: 3.6-.5 Tm: 

U : .94'.03 Yb: 

Lu : 
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B l B L  l OGRAPHY FOR 7 2 2 4 1  

KEITH,J.E. +CLARK,R.S. +BENNETT,L.J. ( 1 9 7 4 )  
DETERMINATION OF NATURAL AND COSMIC RAY INDUCED RADIONUCLIDES I N  APOLLO 1 7  LUNAR 

SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2121 -2138  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND RANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  D ISTRIBUT ION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
1 I N PROCEED1 NGS OF THE 1 1 TH LUNAR AND PLANETARY SCIENCE CONFERENCE 

VOL. 2, 1697-1  7 1 2  

YOKOYAMA,Y. +REYSS,J.L. +GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823 -1844  
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SOIL: 72260 

LOCATION COMMENTS: S ta t i on  2, located on the lower slopes near the base o f  t he  South 
Massif.  Skim sample (upper 1 cm) o f  a f i l l e t  near a 2 m diameter 
boul der . 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 72261 (161 .9  gm): < 1 mn 
2. 72262 ( 7.70 gm): 1-2 mn 
3. 72263 ( 4.4 gm): 2-4 mn 
4. 72264 ( 4.4 gm): 4-10 mn 
5. ( gm): > 1 an 
6. 72260 ( 100.60 gm): Reserve 

1. Col lec ted mass: 279.0 gm 
2. Color: Med. gray ( f i e l d  desc r ip t i on )  
3. Bag no.: Doc. bag 498 
4. Container: Returned i n  sample c o l l e c t i o n  

bag 8, i n  a i r .  Processed i n  

N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES O f  SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 59.0, submature 

2. Agglut inates:  

3. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

% - ppn ppcn 
Si02 : Sc : La : 

Ti02 : V : Ce : 

A1 203 : CO : Nd: 

Cr203: Ni : Sm : 

FeO : Ba : Eu : 

MnO : Sr : Tb : 

MgO : 

CaO : 

Hf: Dy: 

Ta : Ho : 

Na20 : Th : Tm: 

K20 : U : Yb: 

P205 : LU : 

S : 
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B l B L  l OGRAPHY FOR 7 2 2 6 1  

MORRIS,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP l L A T  l ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND WANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  D ISTRIBUT ION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1  71 2 

WIELER,R. + ETlQUE,PH. + SIGNER,P. + POUPEAU,G. ( 1 9 8 0 )  
RECORD OF THE SOLAR CORPUSCULAR RADIATION I N  MINERALS FROM 

LUNAR SOILS: A COMPARATIVE STUDY I N  NOBLE GASES AND TRACKS 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1369-1 3 9 3  

WIELER,R. + ETIQUE,P.H. + SIGNER,P. + POUPEAU,G. ( 1 9 8 2 )  
DECREASE OF THE SOLAR FLARE/SOLAR WIND FLEX RAT IO  I N  THE PAST SEVERAL AEONS 

DEDUCED FROM SOLAR NEON AND TRACKS I N  LUNAR S o l  L PLAGl OCLASES 
PROCEED l NGS OF THE 1 3 t h  LUNAR AND PLANETARY SC l ENCE CONFERENCE 
I N JOURNAL OF GEOPHYS l CAL RESEARCH 
VOL. 88 A71 3-A724 

Handbook of Lunar Soils



SOIL: 72320 

LOCATION COMMENTS: S ta t i on  2, near base o f  South Massif.  "Shadowed" s o i l  c o l l e c t e d  about 
20 cm under the east-west overhang o f  a 2 m diameter boulder. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

77.3 gml: < 1 mn 1. Co l l ec ted  mass: 106.31 gm 
1.38 gm): 1-2 mn 2. Color: Med. gray (N5) 
0.50 gm): 2-4 mn 3. Bag no. : Doc. bag 500 
0.96 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  

gm): > 1 cm bag 8, i n  a i r .  Processed i n  
26.17 gm): Reserve N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: PETROGRAPHY: (90-150 um) 
(Hei ken and McKay, 1974) 

1. IS/FeO: 73.0, mature 

2. Agglut inates:  45.0 Components - % 

Agglu t ina tes  45.3 
Basalt, Equi . 2.3 
Basal t .  Vario. 0.7 

GRAIN SIZE PARAMETERS: ~ r e c c i a :  
Low-Grade-Brown 5.3 
Low -Grade- 1. MI: 53 urn ( <  1 cm); 47 urn ( <  1 mn) Color less  7.3 

2. Md: Med-High Grade 15.6 

3. Anorthosi t e  0.7 
Ca tac las t i c  

MAJOR ELEMENTS: TRACE ELEMENTS: Anorthosi t e  1.7 
Nor i  t e  2.0 

(Rhodes e t  a1 . , 1974) (Laul e t  al., 1974) 

% - ppm ppm 
Si02 : 44.91 Sc: 18 La: 17.1 

TiO,: 1.56 V : 50 Ce: 45 
L 

A1203: 20.57 Co: 30 Nd: 30 

Cr203 : Ni:  250 Sm: 8.3 

FeO : 8.65 Ba: 190 Eu: 1.31 

MnO : 0.13 Sr: 155 Tb: 1.7 

MgO : 9.84 Hf: 6.2 Dy: 11 

CaO : 12.82 Ta: 0.84 Ho: 

Na20 : 0.47 Th: 2.9 Tm: 

K20 : 0.16 U : 1.0 Yb: 6.1 

P205 : 0.15 Zr: 200 Lu: 0.85 

5 : 0.06 Ir: 10 

Au: 5 

Gabbro 
P lag ioc lase 
C1 i nopyroxene 
Orthopyroxene 
01 i v i n e  
I lmeni  t e  
Glass: 

Orange 
"B1 ackl' 
Col or1  ess 
Brown 
Gray, "Ropy" 
Other 

Tota l  Number 
Grains 

Tr. 
1.3 
1.0 
2.0 
0.7 - 
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B l B L  l OGRAPHY FOR 7 2 3 2 1  

BAEDECKER,P.A. + CHOU,C.-L . + SUNDBERG,L .L. + WASSON, J .T. ( 1 9 7 4  1 
VOLATILE AND S l DEROPH lL  l C TRACE ELEMENTS I N  THE SOILS AND ROCKS OF 

TAURUS-L I TTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 6 2 5 - 1 6 4 4  

BLANFORD,G. + FRULAND,R.M. + MCKAY,D.S. + MORRISON,D.A. ( 1 9 7 4 )  
LUNAR SURFACE PHENOMENA: SOLAR FLARE TRACK GRADI.ENTS, MICROCRATERS, AND 

ACCRETIONARY PARTICLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2501  - 2 5 2 6  

DURRAN1,S.A. + KHAZAL,K.A.R. + A L I , A .  ( 1 9 7 6 )  
TEMPERATURE AND DURATION OF SOME APOLLO 1 7  BOULDER SHADOWS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  11 57-1 1 7 7  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOILS  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 4 3 - 8 6 0  

HINTENBERGER,H. +SCHULTZ ,L .  +WEBER,H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR F INES AND S O l L  BRECCIAS: IMPL ICATIONS FOR 

THE ORIG IN  OF S O l L  BRECCIAS 
PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  2261  - 2 2 7 0  

LAUL, J - C .  + HILL,D.W.+ SCHMITT,R.A. ( 1 9 7 4 )  
CHEMICAL STUDIES OF APOLLO 1 6  AND 1 7  SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE , 

VOL. 2 P.  1047-1  0 6 6  

LAUL,J.C. + SCHMITT,R.A. ( 1 9 7 4 )  
S l DEROPH l L E  AND VOLAT l L E  TRACE ELEMENTS I N APOLLO 1 7 BOULDER-2 ROCKS AND SO l L S  
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART I I  P. 4 4 1 - 4 4 3  

MCKAY,D.S. + FRULAND,R.M. + HEIKEN, G.H. ( 1 9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOILS 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 8 8 7 - 9 0 6  

MORGAN,J.W. + GANAPATHY,R. + HIGUCH1,H. + KRAHENBUHL,U. + ANDERS,E. ( 1 9 7 4 )  
LUNAR BASINS: TENTATIVE CHARACTERIZATION OF PROJECTILES, FROM METEORITIC 

ELEMENTS I N  APOLLO 1 7  BOULDERS 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1703-1  7 3 6  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE l NDlCES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315 -335  
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MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N LUNAR SOIL: THE MATURATION OF LUNAR s o l i s  TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3719 -3747  

MORRIS,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O I L  CHEMISTRY AT APOLLO 1 7  LANDING S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 0 9 7 - 1 1 1 8  
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SOIL: 72430 

LOCATION COWENTS: S t a t i o n  2, a t  base o f  South Massif.  S o i l  was scooped up when a 
blue-gray brecc la  sample chipped from a boulder was picked up. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

72431 ( 72.00 gm): < 1 mn 1. Co l l ec ted  mass: 79.42 gm 
72432 ( 3.62 gm): 1-2mn 2. Color: Med. o l i v e  gray ( 5 Y  5/1) 
72433 ( 2.33 gm): 2-4 mn 3. Bag no.: Doc. bag 504 
72434 ( 1.47 gm): 4-10 mn 4. Contai ner: Returned i n  sample col l e c t i  on 
72435 ( 160.6 gm): > 1 cm bag 8, i n  a i r .  Processed i n  
72430 ( 1.45 gm): Reserve N2. 

* Not inc luded i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

1. Is/FeO: 63.0, mature 

2. Agglut inates:  

3. 
4. 

GRAIN SIZE PARAMETERS: 

WOR ELEMENTS: 
'Z - 

Si02 : 
Ti02 : 

A1 *03 : 
Crp03: 
FeO : 

MgO : 
CaO : 
NapO : 

K20 : 
P205 : 

s : 

TRACE ELEMENTS: 

ppn ppnr 
La : 

Ce : 
Nd : 

Sm : 
Eu : 

Tb : 

Dy : 

Ho : 
Tm : 

Yb: 

Lu : 
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B 1 B L  l OGRAPHY FOR 72431 

MORRIS,R.V. ( 1 9 7 8 )  
THE SLRFACE EXPOSURE (MATUI I T Y )  OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP l LAT I ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1  9 8 0 )  
OR I GI NS AND s I ZE D I STR I BUT I ON OF METALL I c I RON PART I CLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 71 2 
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SOIL: 72440 

LOCATION COMMENTS: Sta t ion 2, near base of South Massif. Upper 4 cm of s o i l  co l l ec ted  
from under a 2-3 m diameter breccia boulder which was ro l l ed  over by 
the  crew. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 72441 ( 267.3 gm): < 1 mn 1. Collected mass: 450.39 gm 
2. 72442 ( 10.60 gm): 1-2 mn 2. Color: 01 ive gray (5Y 4/11 
3. 72443 ( 7.98gm): 2-4mn 3. Bag no.: Doc. bag 505 
4. 72444 ( 2.91 grn): 4-10 m 4. Contafner: Returned in  sample col l ec t f  on 
5. ( gm): > I cm bag 8 ,  in  a i r .  Processed in  
6. 72440 ( 161.6 gm): Reserve N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 68.0, mature 

2. Agglutinates: 42 

3. 

4. 

GRAIN SIZE PARAMETERS: 

W O R  ELEMENTS: 

(Rhodes e t  a1 . , 1974) 

% 

Si02 : 45.03 Sc : 

T i 0 2 :  1.55 V : 

A1203: 20.51 Co : 

Cr203: 0.22 N i  : 
FeO : 8.85 Ba : 

MnO : 0.13 Sr : 

MgO : 9.89 Hf: 

TRACE ELEMENTS: 

(Laul e t  a1 . , 1974) 

ppm ppm 
18 La: 17.8 

50 Ce: 46 

30 Nd: 30 

270 Sm: 8.3 

190 Eu: 1.31 

150 Tb: 1.7 

6.1 Dy: 10 

PETROGRAPHY: (90-150 urn) 
(Hei ken and McKay, 1974) 

Components - % 

Agglutinates 41.7 
Basalt ,  Equi . 1.3 
Basal t. Vario. 1.3 
Breccia: 

Low-Grade-Brown 9.3 
Low-Grade- 

Colorless 
Med-Hi gh Grade 

Anorthosi te  
Catacl a s t i c  

Anorthosite 
Nori t e  
Gabbro 
Pl agiocl a se  
C1 i nopyroxene 
Orthopy roxene 
Olivine 
Ilmeni te  
Glass: 

Orange 
"Black" 
Colorless 
Brown 
Gray, "Ropy" 
Other 

CaO : 12.83 f a :  0.86 Ho: Total Number 
Na20 : 0.46 Th: 2.8 Tm: Grains 300 

K20 : 0.17 U : 1.0 Yb: 6.0 

P205 : 0.17 Zr: 200 Lu: 0.86 
S : 0.07 I r :  9 

Au: 4 
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B 1 B L  I OGRAPHY FOR 7 2 4 4 1  

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE AND S l D E R O P H l L l C  TRACE ELEMENTS I N  THE SO lLS  AND ROCKS OF 

TAURUS -L I TTROW 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 6 2 5 - 1 6 4 4  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 5 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SO lLS  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  3 3 7 - 3 4 9  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  S O l L S  
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 4 3 - 8 6 0  

H I  NTENBERGER,H. + SCI-IULTZ ,L. + WEBER, H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR F I N E S  AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE ORIG IN  OF S O l L  BRECCIAS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 2 6 1  - 2 2 7 0  

KEITH,J .E .  +CLARK,R.S.  +BENNETT,L .J .  ( 1 9 7 4 )  
DETERM I NAT ION OF NATURAL AND COSM l C  RAY l NDUCED RAD IONUCL l DES I N APOLLO 1 7  LUNA 

SAMPLES 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 1 2 1 - 2 1 3 8  

KRAHENBUHL, U. + GRUTTER, A. + VONGUNTEN, H.R. + MEYER, G. + WEGMULLER, F .  + ( 1 9 7 7  
WYl-rENBACH,A. 

VOLATILE AND NON-VOLATILE ELEMENTS I N  GRAIN-SIZE FRACTIONS OF APOLLO 1 7  S O l L S  
75081 ,  7 2 4 6 1  AND 7 2 5 0 1  

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 9 0 1  -391  6 

LAUL,J.C. + HILL,D.W.+ SCHMITT,R.A. ( 1 9 7 4 )  
CHEMICAL STUDIES OF APOLLO 1 6  AND 1 7  SAMPLES 
PROCEED1 NGS OF THE F IFTH  LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1047-1 0 6 6  

LAUL,J.C. + SCHMITT,R.A. ( 1 9 7 4 )  
SIDEROPHILE AND VOLATILE TRACE ELEMENTS I N  APOLLO 1 7  BOULDER-2 ROCKS AND SO lLS  
LUNAR SCIENCE V - L . S . I .  + J.S.C. 
PART I I P. 441 -443  

MASON,B. + JACOBSON,S. + NELEN,J. + MELSON,W.G. + SIMKIN,T .  + THOMPSON,G. ( 1 9 7 4 )  
REGOLITH COMPOSITIONS FROM THE APOLLO 1 7  M ISS ION 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 8 7 9 - 8 8 6  

MASUDA, A. + TANAKA, T. + NAKAMURA, N. + KURASAWA, H. ( 1 9 7 4  ) 
POSSIBLE REE ANOMALIESOF APOLLO 1 7  REE PATERNS 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1247-1  2 5 4  
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MCKAY,D.S. + FRULAND,R.M. + HEIKEN, G.H. ( 1 9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOILS  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 8 7 - 9 0 6  

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEED l NGS OF THE F 1 FTH  LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1 8 9 7 - 1 9 0 6  

MORRIS,R.V. ( 1  9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATl VE FMR STUDY 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P.  315 -335  

MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL :  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

PEARCE,G.W. +CHOU,C.-L. ( 1 9 7 7 )  , 

ON THE O R I G I N  OF SAMPLE 7 0 0 1 9  AND I T S  S U I T A B I L I T Y  FOR LUNAR MAGNETIC F I E L D  
I N T E N S I T Y  STUDIES 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 6 6 9 - 6 7 7  

RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O I L  CHEMISTRY AT APOLLO 1 7  LANDING S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 0 9 7 - 1 1 1 8  

ROSE,H.J.,JR. + C U T T I T T A , F .  +BERMAN,S. +BROWN,F.W. +CARRON,M.K. + ( 1 9 7 4 )  
CHRISTIAN,R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND S O I L S  AT TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1119-1  1 3 4  

YOKOYAMA,Y. + REYSS, J.L. + GUICHARD,F. ( 1  9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEED1 NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1 8 2 3 - 1 8 4 4  

S O I L  7 2 4 4 1  
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SOIL: 72460 

LOCATION COMMENTS: Stat ion 2, near base o f  South Massif. Skim sample (upper 1 cm) o f  
s o i l  co l1  ected under a 2-3 m diameter breccia boulder r o l l  ed over by 
the crew. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 72461 ( 113.7 gm): < 1 mn 1. Col lec ted mass: 125.01 gm 
2. 72462 ( 5.149111): 1-2mn 2. Color: 01 i v e  gray (5Y 4/11 
3. 72463 ( 3.90 gm): 2-4 mn 3. Bag no.: Doc. bag 506 
4. 72464 ( 1.76 gm) : 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5. ( gm): > 1 cm bag 8, i n  a i r .  Processed i n  
6. 72460 ( 0.51 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 71.0, mature 

2. Agglutinates: 43 

3. 

4. 

GRAIN SIZE PARAMETERS: 

PETROGRAPHY: ( 90-150 urn) 
(Heiken and McKay, 1974) 

Components % - 
Aggl u t ina tes  43.0 
Basalt, Equi . 2.7 
Basal t ,. Vari o. 0.3 
Breccia : 

Low-Grade-Brown 8.3 
1. Mz: 80um ( ( 1  an); 61 um ( ( 1  ml Low-Grade- 

Col or1 ess 5.7 
2. M,,: 59um Med-High Grade 15.3 

3. Anorthosi t e  2.0 
Catacl a s t i c  

MAJOR ELEMENTS: TRACE ELEMENTS: Anorthosi t e  1.3 ' 

Nor i  t e  0.3 
(Rhodes e t  al.. 1974) (Laul e t  al.. 1974) Gabbro ' - 

pprn 
Plagioclase 11.0 
C l  1 no~yroxene 3.0 

SiO, : 44.48 Sc: 18 La: 17.6 0rthovh-oxene 3.0 

V :  50 Ce: 45 01 i v i n e  
I lmeni t e  

A1203: 20.87 Co: 30 Nd: 28 Glass: 

Cr203: 0.21 Ni: 230 h: 8.2 Orange 
"61 ack" 

FeO : 8.58 Ba: 190 Eu: 1.32 Col or1 ess 1.0 

MnO : 0.12 Sr: 145 Tb: 1.6 Brown 1.3 
Gray, "Ropyn - 

MgO : 9.69 Hf: 6.0 Dy: 10 Other - 
CaO : 12.97 Ta: 0.80 Ho: Total  Number 
Na20 : 0.47 Th: 2.8 Tm: Grains 300 

K20 : 0.17 U : 1.0 Yb: 6.0 

P205 : 0.16 Zr: 180 Lu: 0.86 
S : 0.06 Ir: 12 

Au: 5 

Handbook of Lunar Soils



B l BL- l OGRAPHY FOR 7 2 4 6 1  

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON, J.T. ( 1  9 7 4 )  
VOLAT I L E  AND S IDEROPH l L  l C  TRACE ELEMENTS I N  THE S O l L S  AND ROCKS OF 

TAURUS-L I TTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 6 2 5 - 1 6 4 4  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  S O I L S  
PROCEED 1 NGS OF THE F 1 F T H  LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  8 4 3 - 8 6 0  

t1 INTENHERGER,H. + SCHULTZ , I . .  + MEHER,H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR F I N E S  AND S O l L  BRECCIAS:  I M P L I C A T I O N S  FOR 

THE O R I G I N  OF S O l L  BRECCIAS 
PROCEED l NGS OF THE S l XTH LUNAR SC 1 ENCE CONFERENCE 

# 

VOL. 2 P .  2 2 6 1 - 2 2 7 0  

KRAHENBUHL, U. + GRUTTER,A. + VONGUNTEN,H.R. + MEYER,G. + WEGMULLER, F. + ( 1  9 7 7 )  
WYTTENBACH,A. 

VOLATILE AND NON-VOLATILE ELEMENTS I N  G R A I N - S I Z E  FRACTIONS OF APOLLO 1 7  S O I L S  
7 5 0 8 1 ,  7 2 4 6 1  AND 7 2 5 0 1  

PROCEEDINGS OF THE E I G H T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 9 0 1 - 3 9 1 6  

LAUL,J.C.  + HILL,D.W.+ SCHMITT,R.A. ( 1 9 7 4 )  
CHEM l CAL STUD l ES OF APOLLO 16 AND 1 7 SAMPLES 
PROCEED1 NGS OF THE F I F T H  LUNAR SC l ENCE CONFERENCE 
V3L.. 2 P .  1 0 4 7 - 1 0 6 6  

'LAUL, J.C. + SCHMITT,R.A. ( 1 9 7 4 )  
S lDEROPHlLE AND VOLATILE TRACE ELEMENTS I N  APOLLO 17 BOULDER-2 ROCKS AND S O l L S  
L U ~ J A R  SCIENCE V - L . S . I .  + J.S.C. 
PART I I  P. 4 4 1 - 4 4 3  

MCKAY,D.S. + FRULAND,R.M. + HE IKEN, G.H. ( 1  9 7 4 )  
G R A I N  S I Z E  AND THE EVOLUTION OF LUNAR S O I L S  
PROCEED l NGS OF THE F l F T H  LUNAR SCIENCE COFIFEHENCE 
VOL. 1 P .  8 8 7 - 9 0 6  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE I N D I C E S  OF LUNAR S O I L S :  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  3 1 5 - 3 3 5  

MORRIS,R.V. ( 1 9 7 7 )  
OR I G l N  AND EVOLUT ION ON THE GRAIN-S I Z E  DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR S O I L :  THE MATURATION OF LUNAR S O I L S  TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE E I G H T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 7 1 9 - 3 7 4 7  
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MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS:  
SOME CONCEPTS AND I S I F E O  COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + 1 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O I L  CHEMISTRY AT  APOLLO 1 7  LANDING S I T E  
PROCEED l NGS OF THE F 1 F T H  LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1097-1 1 1 8  

ROSE,H.J.,JR. + CUTTITTA,F.  + BERMAN,S. + BROWN,F.W. + CARRON,M.K. + I 1 9 7 4 1  
CHRISTIAN,R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS  AT TAURUS-LITTROW 
PROCEED l NGS OF THE F l FTH  LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P .  1119-1  1 3 4  

S O I L  7 2 4 6 1  
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SOIL: 72500 

LOCATION COWENTS: S ta t i on  2, near base o f  South Massif. Surface s o i l  t o  accompany rake 
sample (72530-72559). Sampled t o  a depth o f  4 cm. 

GENERIC SUBSAMPLES : MISCELLANEOUS : 

1. 72501 ( 687.2 gm): < 1 mn 1. Col lec ted mass: 1060.82 
2. 72502 ( 24.13 gm): 1-2 mn 2. Color: Dark 01 i v e  gray (5Y 3/1) 
3. 72503 ( 12.94 gm): 2-4 mn 3. Bag no.: Doc. bag 502 
4. 72504 ( 7.96 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5. 72505 ( 3.09 gm): > 1 cm bag 8, i n  a i r .  Processed i n  
6. 72500 ( 325.5 gm): Reserve N2- 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 81.0, mature 

2. Agglut inates:  48 
3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS : 

(Apo l lo  17 P.E.T., 1973) (Laul e t  al., 1974) 
% - ppn ppm 

S i 0 2 :  45.12 Sc: 18 La: 18.0 

TiO, : 1.56 V : 45 Ce: 47 
L 

A1203: 20.64 Co: 31 Nd: 30 

Cr203: 0.23 Ni: -250 Sm: 8.2 

FeO : 8.77 Ba: 190 Eu: 1.33 

MnO : 0.11 Sr: 145 Tb: 1.7 

MgO : 10.08 Hf: 6.1 Dy: 11 

CaO : 12.86 Ta: 0.84 Ho: 

Na20 : 0.40 Th: 2.9 Tm: 

PETROGRAPHY: (90-150 um) 
(Hei ken and McKay , 1974) 

Components 

Agglut inates 
Basalt, Equi . 
Basal t, Vario. 
Breccia: 

Low-Grade-Brown 
Low-Grade- 

Color less 
Med-High Grade 

Anorthosi te 
Catacl a s t i c  

Anorthosi t e  
Nor i  t e  
Gabbro 
P lag ioc lase 
C l  i nopyroxene 
Orthopyroxene 
01 i v i n e  
I lmeni  t e  
Glass : 

Orange 
"Black" 
Color less  
,Brown 
Gray, *RopyU 
Other 

Tota l  Number 
Grains 300 

K20 : 0.16 U : 1.0 Yb: 6.0 

P205 : 0.13 Zr: 220 Lu: 0.87 

5 : 0.09 Ir: 8 

Au: 4 

Handbook of Lunar Soils



8 l B L  l OGRAPHY FOR 72701 

ALLEN,R.O.,JR. + JOVANOVIC,S. + REED,G.W.,JR.. ( 1 9 7 5 )  
AGGLUTINATES: ROLE INELEMENT AND ISOTOPE CHEMISTRY AND INFERENCES REGARDING 

VOLATILE-RICH ROCK 66095 AND GLASS 74220 
P$OC;rED I NGS OF THE S l XTH LUNAR SC I ENCE CONFERENCE 
V3L. 2 P .  2271-2280 

APOLLO 1 7  PET ( 1  9 7 3 )  
THE APOLLO 1 7  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 182  P. 659-672 

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE AND SlDEROPHlLlC TRACE ELEMENTS I N  THE SOILS AND ROCKS OF 

TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1625-1644 

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARSON ACCUMULATION I N  APOLLO 1 7  LUNAR SOILS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 337-349 

BECKER,R.H. + CLAYTON,R.N. ( 1 9 7 5 )  
NITROGEN ABUNDANCES AND ISOTOPIC COMPOSITIONS I N  LUNAR SAMPLES 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2131-2150 

BENCEjA.E* + DELAN0,J.W. + P A P I K E ,  J.J. +CAMERON,K-L. ( 1 9 7 4 )  
PETROLOGY OF THE HIGHLANDS MASSIFS AT TAURUS-LITTROW: AN ANALYSIS OF THE 2-4 MM 

SO4 L FRACT l ON 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 785-828 

BLANCHARD,D.P. + KOROTEV,R.L. + BRANNON,J.C. + JACOBS,J.W. + HASKIN,L.A. ( 1 9 7 5 )  
RE1DpA.M- + DONALDSON,C. + BROWN,R.W. 

A GEOCHEMICAL AND PETROGRAPHIC STUDY OF 1-2-MM FINES FROM APOLLO 1 7  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2321-2342 

BOGA?DJD.D. + !iIRSCH,W-C. + NYQUIST,L.E. ( 1 9 7 4 )  
NOBLE GASES I N  APOLLO 1 7  FINES: MASS FRACTIONATION EFFECTS I N  TRAPPED XE AND K 
PROCEED l NGS OF THE F l FTH LUNAR sc l ENCE CONFERENCE 
VOL. 2 P. 1975-2004 
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SOIL: 72700 

LOCATION COMENTS: S ta t i on  2, a t  base o f  South Massif. S l i g h t l y  upslope frm Nansen 
Crater.  S o i l  was c o l l e c t e d  t o  accompany rake sample (72730-72738). 
Surface sample c o l l e c t e d  from as deep as 5 cm. 

GENERIC SUBSAMPLES: MISCELLANEOUS: , 

1. 72701 ( 557.3 gm): < 1 mn 1. Col lec ted mass: 885.40 gm 
2. 72762 ( 17.7 gm): 1-2 mn 2. Color: O l i v e  gray (5Y 4/11 
3. 72703 ( 8.05 gm): 2-4mn 3. Bag no.: Doc. bag 508 
4. 72704 ( 4.76 gin): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5. 72705 ( 2.39 gm): > 1 cm bag 8, i n  a i r .  Processed i n  
6. 72700 ( 295.2 gm): Reserve N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 61.0, mature 

2. Agglut inates:  43 

GRAIN SIZE PARAMETERS : 

PETROGRAPHY: (90-150 urn1 
(He1 ken and McKay, 1974) 

Components - X 

Agglu t ina tes  43.6 
Basalt, Equi . 1.7 
Basalt, Varlo. - 
Breccia: 

Low-Grade-Brown 12.6 

1. MZ: 62 urn ( <  1 cm); 54 um ( <  1 nm) Low-Grade- 
Col or1  ess 9.7 

2. Md: 53.7 rn Med-Hlgh Grade 11.7 
3 Anorthosi t e  1.3 
3. Catac las t l c  
MAJOR ELEMENTS: TRACE ELEMENTS: Anorthosi t e  1.0 

Nor i  te 0.3 
4Apollo 17 P.E.T., 1973) (Rhodes e t  a1 ., 1974) 

% - ppln Dpln 
Si02 : 44.87 Sc: La : 

T1O2: 1.52 V : Ce: 
A1203: 20.60 Co : Nd : 

Cr203: 0.23 Ni: 280.5 Sm: 

FeO : 8.65 Ba : Eu : 

MnO : 0.12 . Sr: 154 Tb : 

MgO : 9.97 Hf: DY: 
CaO : 12.80 Ta : Ho : 
Na20 : 0.40 Th : Tm: 

Gabbro 
P l  agioclase 
C1 i nopyroxene 
Orthopyroxene 
01 i v i n e  
I lmeni  t e  
Glass: 

;range 
Black" 

Col  or1 ess 
Brown 
Gray, "Ropy" 
Other 

Tota l  Number 
Grains 

K20 : 0.16 U : Yb: 

P205 : 0.15 Lu : 
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HUBNER,W. + KIRSTEN,T. + K IK0 ,J .  ( 1 9 7 5 )  
RARE GASES I N  APOLLO 1 7  SOILS  WITH EMPHASIS ON ANALYSIS OF S l Z E  AND MINERAL 

FRACTIONS OF S O l L  7 4 2 4 1  
PROCEEDINGS OF M E  S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 0 0 9 - 2 0 2 6  

JOVANOV I C, 5. + XEED,G.W., JR. ( 1 9 7 4  
L A B I L E  AND NONLABILE ELEMENT RELATIONSHIPS AMONG APOLLO 1 7  SAMPLES 
'r'20CEED I NGS OF THE F I F T I i  LUNAR SC l ENCE CONFERENCE 
V J i .  2 P. 1 6 8 5 - 1 7 0 2  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I AND P 2 3 5  SYSTKMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 7 3 7 - 1 7 5 2  

V , . ( 1 3 7 6 )  
GEOCHEMISTRY OF GRAIN-SIZE FRACTIONS OF SOILS  FROM THE TAURUS-LITTROW VALLFY 

FLOOR 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENGE 
V;bL. 1 P. 6 9 5 - 7 2 6  

KOROTEV,R.L. + HASKIN,L.A. + LINDSTROM,M.M. ( 1  980) 
A SYNTHESIS OF LUNAR HIGHLAY3S COMPOSITIONAL DATA 
I N  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1 ,  395 -429  

LOVERING,J.F. . +  WARK,D.A. ( 1 9 7 5 )  
THE LUNAR CRUST-CHEMICALLY DEFINED ROCK GROUPS AND THEIR  POTASSIUM-URAVIUM 

FR.4CT I ONAT I ON 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE i':.jNFERENCE 
VOL. 2 P. 1 2 0 3 - 1 2 1 8  

LSPET ( 1 9 7 3 )  
PREL l M  1 NARY EXAM I NkT i Old Oi' LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 
NASA SP-330 P. 7-1 

MCKAY,D.S. + FRULAN0,R.M. + HEIKEN, G.H. ( 1 9 7 4 )  
GRAIN S l Z E  AND THE EVOLUTION OF LUNAR SOILS  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFEHIit4CE 
V9L. 1 P.  887 -906  

S O l L  7 2 7 0 1  
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MOORE,C.B. + LEWIS,C.F. + CRIPE, J.11. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1897-1906 

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR'SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 3 1  5-335 

MORRIS,H.V. ( 1 9 7 7 )  
ORIGIN AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF FINE- 

GRAINED METAL I N  LUNAR SOIL: THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3719-3747 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP l LATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1 b37-1712 

MULLER, 0. ( 1 9 7 4 )  
SOLAR WIND NITROGEN AND INDIGENOUS NITROGEN I N  APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1907-1918 

MULLER, 0. ( 1 9 7 5 )  
L l THOPH I L E  TRACE AND MAJOR ELEMENTS I N APOLLO 1 6 AND 1 7 LUNAR SAMPLES 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1303-1312 

NUNES,P.D. ( 1 9 7 5 )  
PB LOSS FROM APOLLO 17GLASSY SAMPLES AND APOLLO 1 6  REVISITED 
PROCEED l NGS OF THE S l XTH LUNAR SC I EqCE CONFERENCE 
VOL. 2 P . 1491 -1 500 

NUNES,P.D. + TATSUMO'T0,M. + UNRtJH,D.M. ( 1 9 7 4 )  
U-TH-PB SYSTEMATICS OFSOME APOLLO 1 7  SAMPLES 
LUNAR SCIENCE V - L.S.I. + J.S.C. 
PART 1 ' 1  P. 562-564 

NUNES,P.D. +TATSUMOTO,M. + UNRUH,D.M. ( 1 9 7 4 )  
U-TB-PB SYSTEMATICS OFSOME APOLLO 1 7  LUNAR SAMPLES AND IMPLICATIONS FOR A LUNA 

BASIN EXCAVATION CHRONOLOGY 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1487-1 514  
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PETROWSKI,C. + KERRIDGE,J.F. + KAPLAN,I.R. ( 1 9 7 4 )  
L IGHT ELEMENT GEOCHEMISTRY OF THE APOLLO 1 7  S l T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1959-1948 

PILLINGER,C.T. + DAVIS,P.R. + EGLINTON,G. + GOWAR,A.P. + J11!.!-,A. I .  r .  ( 1 9 7 4 )  
MAXWELL,J.R. + HOUSLEY,R.M. + CIRLIN,E.H. 

THE ASS(lC I A T  I ON BETWEEN CARB l DE AND F I NELY-D I V I DED METALL I C I HON ) rJ LUNAR F 1 NES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1949-1962 

RHODES, J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND SOlL  CHEMISTRY AT APOLLO 1 7  LANDING S l T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE COqFERENCE 
VOL. 2 P. 1097-1 1 1 8  

SCHONFELD, E . ( 1 9 7 4  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY MIX ING 

MODELS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1269-1286 

SCOON,J.H. ( 1 9 7 4 )  
CHEMICAL ANALYSIS OF LUNAR:SAMPLES FROM THE APOLLO 1 6  AND 1 7  COLLECTIONS 
LUNAR SCIENCE V - L.S.I. +:?.SIC. 
PART I I  P. 630-692 

TALWAN I ,Pe + NUR, A. +KOVACH,R .La ( 1 9 7 4 )  
IMPLICATIONS OF ELASTIC WAVE VELOCITIES FOR APOLLO 1 7  ROCK POWDERS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 291  9-2926 

TSAY,F.D; + NORRIS, J.R. + KATZ, J.J. ( 1 9 7 6 )  
CHARACTERIZATION OF LUNAR METALLIC IRON PHASES BY ELECTRON SPIN 

RESONANCE 
LUNAR SCIENCE V11 - L.S.I. 
PART I I . P. 876-878  

WANKE,H. + BADDENHAUSEN,H. + DRE IBUS,G. + JAGOUTZ,E. + KRUSE,H. + PALME,H. ( 1 9 7 3  
+ SPETTEL,B. + TESCHKE,F. 

MULT IELEMENT ANALYSES OF APOLLO 15, 16, AND 1 7  SAMPLES AND THE BULK COMPOSITION 
OF THE MOON 

PROCEED I NGS OF THE FOURTH LUNAR sc I ENCE CONFERENCE 
VOL. 2 P. 1461-1482 

S O l L  72701 
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SOIL: 73120 

LOCATION COMMENTS: S ta t i on  2A (LRV-41, about 750 m NNE of S ta t i on  2 and the base o f  the  
South Massi f  on the "1 i g h t  mantle." Surface s o i l  c o l l e c t e d  from the 
upper few cent imeters.  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 73121 ( 179.70 gm): < 1 mn 1. Co l l ec ted  mass: 287.68 gm 
2. 73122 ( 5.259111): 1 -2mn 2. Color: 01 i v e  gray (5Y 4/11 
3. 73123 ( 2.03 gm): 2-4 mn 3. Bag no.: Doc. bag 30E 
4. 73124 ( 0.50 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5. ( gm): > 1 cm bag 6, i n  a i r .  Processed i n  
6. 73120 ( 100.2 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 78, mature ' 

2. Agglutinates: 42 

3. 

4. 

GRAIN SIZE PARAMETERS: . 

MAJOR ELEMENTS: TRACE ELEMENTS : 

PETROGRAPHY: (90-150 uml 
(He1 ken and McKay, 19741 

Components 

Agglut f  nates 
Basal t ,  Equi . 
Basal t ,  Vario. 
Breccia: 

Low-Grade-Brown 
Low-Grade- 

Col or1  ess 
Med-High Grade 

Anorthosi t e  
Catacl  a s t i c  

Anorthosi t e  
Nor i  t e  

(Rose e t  al.. , 1974) (Laul  e t  a1 . , 1974) Gabbro - 
X P l  agioclase 

8.3 - HZ!! J@! C1 i noovroxene 4.3 
S i 0 2 :  45.56 Sc: 17 La: 15.6 orthopyroxene 2.3 

T i 0 2 :  1.39 V : 50 Ce: 39 01 i v i n e  1.0 
I lmeni  t e  2.0 

A1203: 21.23 Co: 31 Nd: 27 Glass: 

Ni: 280 Sm: 7.2 Orange 1.7 
Cr203: 0.26 "Black" 0.7 

FeO : 8.45 Ba: 150 Eu: 1.20 Col or1 ess 2.3 

Tb: 1.4 Brown Sr : 
2.0 

MnO : 0.11 Gray, "Ropy" - 
MgO : 9.73 Hf: 5.0 Dy: 10 Other - 
CaO : 12.82 Ta: 0.78 Ho: Tota l  Number 
Na20 : 0.39 Th: ' 2.4 Tm: Grains 300 

K20 : 0.17 U :  0.7 Yb: 5.3 

P205 : 0.15 Z r :  200 Lu: 0.77 

S : Ir: 11 

Au: 3 
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B 1 B L  1 OGRAPHY FOR 7 3  1 21 

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SOILS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 337-349 

BECKER,R.H. ( 1 9 8 0 )  
L IGHT ELEMENTS I N  LUNAR SOILS REVISITED: CARBON, NITROGEN, HYDROGEN AND HELIUM 
I N  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1743-1 761 

1 - BUTLER,J.C. + KlNG,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F INES 
PROCEED l NGS OF THE F l FTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P. 829-842 

CHARETTE;M.P. + ADAMS, J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR SOIL MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 

. VOL. 2 P. 2281 -2290 

CRIPE,J.D. +MOORE,C.B. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N APOLLO 1 6  AND 1 7  LUNAR F 1 NES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 469 -479  

CURTIS,D.B. + WASSERBURG,G. J. ( 1  9 7 7 )  
TRANSPORT AND EROSIONAL PROCESSES I N  THE TAURUS-LITTROW VALLEY - INFERENCES 

FROM NEUTRON FLUENCES I N  SURFACE SOlLS 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3045-3057 

I DESMARAIS,D.J. + BASU,A. + HAYES,J.M. + MEINSCHEIN,W.G. (1975) 
EVOLUTION OF CARBON ISOTOPES, AGGLUTINATES, AND THE LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2353-2374 

DREIBUS,G. +PALME,H.+RAMMENSEE,W. +SPETTEL,B. + WANKE,H. ( 1 9 8 1 )  
ON THE MOBILIZATION AND REDISTRIBUTION OF AU AND OTHER 

SIDEROPHILES I N  LUNAR HIGHLAND MATERIALS 
LUNAR AND PLANETARY SCIENCE X l l ,  P. 240-242 

EHMANN,W.D. + CHY1,L.L. + GARG,A.N. + HAWKE,B.R. + MA,M.-S. + MILLER,M.D. + ( 1 9 7 5 )  
JAMES,W.D.,JR. + PACER,R.A. 

CHEMICAL STUDIES OF THE LUNAR REGOLITH WITH EMPHASIS ON ZlRCONlUM AND HAFNIUM 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1351-1362 

ELDRIDGE, J.S. + OIKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 4 )  
PRIMORDIAL RADIOELEMENT CONCENTRATIONS I N  ROCKS AND SOILS FROM TAURUS-LITTROW 
PROCEED l NGS OF THE F l FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1025 -1034  
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EPSTEIN,S. + TAYLOR,H.P.,JR. ( 1 9 7 5 )  
INVESTIGATION OF THE CARBON, HYDROGEN, OXYGEN, AND S I L I C O N  ISOTOPE AND 

CONCENTRATIONS RELATIONSHIPS ON THE GRAIN SURFACES OF A VARIETY OF LUNAR 
SOILS AND I N SOME APOLLO 1 5  AND 1 6  CORE SAMPLES 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1771-1798 

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7 SO l LS 
PROCEED1 NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 843 -860  

HINTENBERGER,H. +SCHULTZ,L.  +WEBER,H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR F INES AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE ORIGIN OF SOlL  BRECCIAS 
PROCEED1 NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 2261 -2270  

LAUL,J.C. + HILL,D.W.+ SCHMITT,R.A. ( 1 9 7 4 )  
CHEMICAL STUDIES OF APOLLO 1 6  AND 1 7  SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1047-1066 

L A N ,  J.C. + VANIMAN,D.T. PAPIKE, J. J. ( 1 9 7 8 )  
S IMON,S. 

CHEMISTRY AND PETROLOGY OF S l Z E  FRACTIONS FROM 
APOLLO 1 7  DEEP D R I L L  CORES 70009-70006.  
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2065 -2098  

LOVERING,J.F. + WARK,D.A. ( 1 9 7 5 )  
THE LUNAR CRUST-CHEMICALLY DEFINED ROCK GROUPS AND THEIR POTASSIUM-URANIUM 

FRACT l ONA T l ON 
PROCEED1 NGS OF THE S l XTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1203 -1218  

MCKAY,D.S. + FRULAND,R.M. + HEIKEN, G.H. ( 1 9 7 4 )  
GRAIN S l Z E  AND THE EVOLUTION OF LUNAR SOILS 
PROCEED1 NGS OF THE F IFTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 887 -906  

MILLER,M.D. + PACER,R.A. + MA,M.-S. + HAWKE,B.R. + LOOKHART,G.L. + EHMANN,W.De ( 1  9 7 4 )  
COMPOSITIONAL STUDIES OF THE LUNAR REGOLITH AT THE APOLLO 1 7  S I T E  
PROCEED 1 NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1079-1 0 8 6  

MOORE,C.B. + LEWIS,C.F. + CRIPE, J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1897-1906 

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 31 5-335 

S O l L  73121  
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MORRIS,R.V. ( 1 9 7 7 )  
OR 1 G I  N AND EVOLUT ION ON THE GRA I N-S I Z E  DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL :  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEED1 NGS OF THE E IGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

OtKELLY,G.D. + ELDRIDGE,J.S. + NORTHCUTT,K.J. ( 1 9 7 4 )  
CONCENTRATIONS OFCOSMOGENIC RADIONUCLIDES I N  APOLLO 1 7  SAMPLES - EFFECTS OF 

THE SOLAR FLARE OF AUGUST 1 9 7 2  
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART I I  P. 5 7 7 - 5 7 9  

O'KELLY,G.D. + ELDRIDGE, J.S. + NORTHCUTT,K.J. ( 1 9 7 4 )  
COSMOGENIC RADIONUCLIDES I N  SAMPLES FROM TAURUS-LITTROW: EFFECTS OF THE SOLAR 

FLARE OF AUGUST 1 9 7 2  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  2139 -2148  

. 
PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAAB,R.K.L. + WINZER,S.R. ( 1 9 7 4 )  
OR l G I  N OF APOLLO 1 7 ROCKS AND SO I L S  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1255-1 2 6 8  

RHODES,,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELAT l ONSH l PS BETWEEN GEOLOGY AND SO lL CHEM l STRY A T  APOLLO 1 7 LAND l NG S I T E  
PROCEED l NGS OF THE F l FTH LUNAR SC IENCE CONFERENCE 
VOL. 2 P. 1 0 9 7 - 1 1 1 8  

ROSE,H.J.,JR. +CUTT ITTA ,F .  +BERMAN,S. +BROWN,F.W. +CARRON,M.K. + ( 1 9 7 4 )  
CHRISTIAN,R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS AT TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 1 1 9 - 1 1 3 4  

WANKEPH* + PALMEPH. +BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,H. + KRUSE,H. + ( 1 9 7 4 ) .  
SPETTEL,B. + TESCHKE,F. + THACKER,R. 

CHEMISTRY OF APOLLO 16AND 1 7  SAMPLES:. BULK COMPOSITION, LATE STAGE 
ACCUMULATION AND EARLY DIFFERENTIATION OF THE MOON 

PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1307-1 3 3 6  

YOKOYAMA,Y. + REYSS, J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUD l ES OF LUNAR REGOL l TH 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1  8 4 4  

S O I L  7 3 1 2 1  
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SOIL: 73130 

LOCATION COMMENTS: S ta t i on  2A, located 750 m NNE o f  the base o f  South Masstf on " l i g h t  
mantle." Co l lec ted as " s o i l  breccia" o r  f r i a b l e  aggregate i n  the  
bottom o f  a 3 m diameter blocky c ra te r .  Apparently It d l d n ' t  surv ive 
t ranspor t  back t o  ear th  as a rock. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 73131 ( 132.3 gm): < 1 mn 1. Col lec ted mass: 238.07 gm 
2. 73132 ( 10.38 gm): 1-2 mn 2. Color: Med. l i g h t  gray (N6) 
3. 73133 ( 8 .58gm):2-4mn 3. Bag no.: Doc. bag 31E 
4. 73134 ( 9.61 gm): 4-10 mn 4. Container: Returned i n  sample co l  l e c t f o n  
5. ( gm): > 1 cm bag 8, I n  a i r .  Processed i n  
6. 73130 ( 77.20 gm): Reserve N2 

MATURIN PARAMETERS: 

2. Aggl ut lnates: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(LSPET 1973) (LSPET. 1973 ) 

% - ppln - PPf" 
Sf02 : Sc: *15 La: 

Ti02 : V : Ce : 

A1 203 : Co: *I19 Nd: 

Cr203: Nf : Sm: 
FeO : Ba : Eu : 

MnO : 
MgO : 
CaO : 

SP: Tb: 
Hf: Dy: 

Ta : Ho : 

Na20 : Th: 2.24 Tm: 

K20 : 0.1397 U : .63 Yb: 
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B I B L  IOGRAPHY FOR 7 3 1  31 

ELDRIDGE,J.S. + OIKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 4 )  
PRIMORDIAL RADIOELEMENT CONCENTRATIONS I N  ROCKS AND SOILS  FROM TAURUS-LITTROW 
PROCEED l NGS OF THE F 1 FTH  LUNAR SC IENCE CONFERENCE 
VOL. 2 P. 1025-1 0 3 4  

LSPET ( 1 9 7 3 )  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 
NASA SP-330 P. 7-1 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  D ISTRIBUT ION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 71 2 

OIKELLY,G.D. + ELDRIDGE,J.S. + NORTHCUTT,K.J. ( 1 9 7 4 )  
CONCENTRATIONS OF COSMOGENIC RADIONUCLIDES I N  APOLLO 1 7  SAMPLES - EFFECTS OF 

THE SOLAR FLARE OF AUGUST 1 9 7 2  
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART I I  P. 577 -579  

OIKELLY,G.D. + ELDRIDGE, J.S. + NORTHCUTT,K. J. ( 1  9 7 4 )  
COSMOGENIC RAD 1 ONUCL l DES I N SAMPLES FROM TAURUS* I TTROW: EFFECTS OF THE SOLAR 

FLARE OF AUGUST 1 9 7 2  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 1 3 9 - 2 1 4 8  

YOKOYAMA,Y. + GUICHARD,F. + REYSS,J.L. + SAT0,J. ( 1 9 7 6 )  
DATING OF FRESH LUNAR CRATERS BY COSMOGENIC 22NA-26A1 STUDIES AND A 

PRELIMINARY STUDY ON THE 26A1-53MN METHOD . 
LUNAR SCIENCE V I I  - L.S. I .  
PART I 1  P. 956 -958  

YOKOYAMA,Y. + REYSS, J.L. + GUICHARD,F. ( 1  9 7 5 )  
a 22NA-26AL STUDIES OF LUNAR REGOLITH 

PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1823-1 8 4 4  
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SOIL: 73140 

LOCATION COmENTS: S ta t i on  2A, 750 m NNE o f  the  base o f  South Massif. L i g h t  co lored s o i l  
c o l l e c t e d  15 cm below the r e g o l i t h  surface. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 73141 ( 191.4 gm): < 1 mn 
2. 73142 ( 11.69 gm): 1-2 mn 
3. 73143 ( 7.89 gm): 2-4 mn 
4. 73144 ( 4.47 gm): 4-10 mn 
5.*73145 ( 8.61 gm): > 1 cm 

t o  73146 
6. 73140 ( 121.6 gm): Reserve 

1. Co l lec ted  mass: 345.61 gm 
2. Color: O l i v e  gray (5Y 4/11 
3. Bag no. : Doc. bag 40Y 
4. Container: Returned f n sample c o l l e c t i o n  

bag 6, i n  a i r .  Processed f n  

N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 48.0, submature 

2. Agglut inates:  32 

3. 

.. 4. 

GRAIN SIZE PARAMETERS: 

1. Mz: 74.8 um 

2. Md: 62.5 ym 
3. 

W O R  ELEMENTS: TRACE ELEMENTS: 

4Rosc e t  a1 . , 1974) (Laul e t  a1 . , 1974) 

% - ppnr ppm 
Si02 : 45.35 Sc: 17 La: 15.5 

T i 0 2 :  1.26 V : 45 Ce: 38 

A1203: 21.56 Co: 30 Nd: 25 

Cr203: 0.24 Ni: 240 Sm: 7.2 

FeO : 8.02 Ba: 160 Eu: 1.15 

PETROGRAPHY: (90-150 urn) 
(Heiken and McKay , 1974) 

Components 

Aggl u t i  nates 
Basalt, Equi . 
Basalt, Vario. 
Breccia: 

Low-Grade-Brown 
Low-Grade- 

Col or1 ess 
Med-High Grade 

Anorthosi t e  
Catacl a s t i c  

Anorthosi t e  
Nor i  t e  
Gabbro 
P l  agi  oc l  ase 
C1 I nopyroxene 
Orthopyroxene 
O l i v i n e  
I lmeni  t e  
Glass: 

Orange 
"Black" 
Color less  

Tr. 
0.6 
0.6 

Tb: 1.4 Brown 1.6 
MnO : 0.11 Sr : Gray, "Ropy" - 
MgO : 10.28 Hf: 4.9 Dy: 9.0 Other 0.3 

CaO : 12.91 Ta: 0.75 Ho: Tota l  Number 
Na20: 0.38 Th: 2.1 Tm : Grains . 306 

K20 : 0.14 U :  0.7 Yb: 5.1 

P205 : 0.12 Zr: 220 Lu: 0.75 

S .: 
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B l B L  IOGRAPHY FOR 731 41 

ALLEN,R.O.,JR. + JOVANOVIC,S. +REED,G.W.,JR. ( 1 9 7 5 )  
AGGLUTINATES: ROLE INELEMENT AND ISOTOPE CHEMISTRY AND INFERENCES REGARDING 

VOLATILE-RICH ROCK 6 6 0 9 5  AND GLASS 74220  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2271 -2280  

APOLLO 1 7  PET ( 1  9 7 3 )  
THE APOLLO 1 7  LUNAR SAMPLES - PETROGRAPHIC AND, CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 1 8 2  P. 659 -672  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SOILS 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 337 -349  

DELANO, J.W. + LINDSLEY,D.H. + RUDOWSKI ,R. ( 1 9 8 1  
GLASSES OF IMPACT ORIGIN  FROM APOLLO 11, 12, 1 5  AND 16: EVIDENCE FOR 

FRACTIONAL VAPORIZATION AND MARE/HIGHLAND MIX ING 
I N  PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 339-370 

DREIBUS,G. + SPETTEL,B. + WANKE,H. ( 1 9 7 6 )  
L I T H I U M  AS A CORRELATED ELEMENT, I T S  CONDENSATION BEHAVIOUR, AND I T S  USE TO 

ESTIMATE THE BULK COMPOSITION OF THE MOON AND THE EUCRITE PARENT BODY 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 3383 -3396  

EHMANN,WeD- + CHY1,L.L. + GARG,A.N. + HAWKE,B.R. + MA,M.-S. + MILLER,M.D. + ( 1 9 7 5 )  
JAMES-, W .D., JR . + PACER, R. A. 

CHEMICAL STUDIES OF THE LUNAR REGOLITH WITH EMPHASIS ON ZIRCONIUM AND HAFNIUM 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1351-1362 

ELDRIDGE, J.S. + OIKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 4 )  
PRIMORDIAL RADIOELEMENT CONCENTRATIONS I N  ROCKS AND SOILS FROM TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1025-1 0 3 4  

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 4 )  
SULFUR ABUNDANCES AND D l STR l BUT l ONS I N THE VALLEY OF TAURUS-L I TTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1 838 

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7 SO l LS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 843 -860  

HINTENBERGER,H. +SCHULTZ,L.  +WEBER,H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR F INES AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE ORIGIN OF SOlL  BRECCIAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2261 -2270  
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JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 4 )  
L A B I L E  AND NONLABILE ELEMENT RELATIONSHIPS AMONG APOLLO 1 7  SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE ' 

VOL. 2 P.  1685-1 7 0 2  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I  AND P 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 737-1 7 5 2  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 6 )  
CONVECT I ON CELLS I N THE EARLY LUNAR MAGMA OCEAN: TRACE-ELEMENT E V  I DENCE 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3447 -3459  

KOROTEV,R.L. + HASKIN,L.A. + LINDSTROM,M.M. ( 1 9 8 0 )  
A SYNTHESIS OF LUNAR HIGHLANDS COMPOSITIONAL DATA 
I N  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 395-429 

LAUL, J.C. + HILL,D.W.+ SCHMITT,R.A. ( 1 9 7 4 )  
CHEMICAL STUDIES OF APOLLO 1 6  AND 1 7  SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1047-1066 

LSPET ( 1  9 7 3 )  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 
NASA SP-330 P. 7-1 

MCKAY, D. S. + FRULAND, R.M. + HE I KEN, G.H. ( 1  9 7 4  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOILS 
PROCEED1 NGS -OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 887 -906  

MlLLER,M.De + PACER,R.A. + MA,M.-S. + HAWKE,B.R. + LOOKHART,G.L. + EHMANN,W.De ( 1 9 7 4 )  
COMPOSITIONAL STUDIES OF THE LUNAR REGOLITH AT  THE APOLLO 1 7  S I T E  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1079-1 0 8 6  

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR'SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1897-1 9 0 6  

MORRlS,R.V. (1 -976 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315 -335  

MORRlS,R..V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 
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OtKELLY,G.D. + ELDRIDGE,J.S. + NORTHCUTT,K.J. ( 1 9 7 4 )  
COSMOGENIC RADIONUCLIDES I N  SAMPLES FROM TAURUS-LITTROW: EFFECTS OF THE SOLAR 

FLARE OF AUGUST 1 9 7 2  
PROCEED1 NGS OF THE F I F T H  LUNAR SC IENCE CONFERENCE 
VOL. 2 P. 2 1 3 9 - 2 1 4 8  

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAAB,R.K.L. + WINZER,S.R. ( 1 9 7 4 )  
O R I G I N  OF APOLLO 1 7  ROCKS AND SOILS  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1255-1  2 6 8  

REED,G.W.,JR. + JOVANOVIC,S. ( 1 9 7 8 )  
PRIMORDIAL PB,RADIOGENIC PB AND LUNAR S O l L  
MATURAT l ON 
I N  PROCEED1 NGS OF THE 9TH  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 221  5 -2220  

RHODES, J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O l L  CHEMISTRY A T  APOLLO 1 7  LANDING S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 0 9 7 - 1 1 1 8  

ROSE,H.J.,JR. + C U T T I T T A , F .  +BERMAN,S. +BROWN,F.W. +CARRON,M.K. + ( 1 9 7 4 )  
CHRISTIAN,R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS  A T  TAURUS-LITTROW 
I'ROCEED l NGS OF THE F l FTH  LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1 1 1 9 - 1 1 3 4  

RYDER,G. ( 1 9 8 1  
THE APOLLO 1 7 H I GHLANDS: THE SOUTH MASS l F SO l L S  
LUNAR AND PLANETARY SC l ENCE X I  1 , P. 9 1  8-920 

SCHONFELD,E. ( 1 9 7 4 )  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS B Y  KREEP: INTERPRETATION B Y  M I X I N G  

MODELS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1269-1  2 8 6  

TSAY,F.D. +NORRIS,J .R.  + K A T Z , J . J .  ( 1 9 7 6 )  
CHARACTERIZATION OF LUNAR METALLIC IRON PHASES B Y  ELECTRON S P I N  

RESONANCE 
LUNAR SCIENCE V I I  - L.S . I .  
PART I 1  P. 8 7 6 - 8 7 8  

WANKE,H. + PALME,H. +BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,H. + KRUSE,H. t ( 1 9 7 4 )  
SPETTEL, B. + TESCHKE, F .  + THACKER, R. 

CHEMISTRY OF APOLLO 16AND 1 7  SAMPLES: BULK COMPOSITION, LATE STAGE 
ACCUMULAT l ON AND EARLY D l  FFERENT l AT l ON OF THE MOON 

PROCEED l NGS OF THE F l FTH  LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1307-1  3 3 6  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEED l NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1823 -1844  

S O l L  7 3 1 4 1  
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SOIL: 73150 

LOCATION COFMENTS: Stat ion 2A, 750 m NNE o f  the base o f  South Massif. So11 co l lected 
w i t h  b l  ue-gray breccia (73155). Surface sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 73151 ( 101.2 gm): < 1 mn 1. Col lected mass:' 162.1 gn 
2. 73152 ( 3.57 gm): 1-2 mn 2. Color: Ol ive gray (5Y 4/11 
3. 73153 ( 1.31 gm): 2-4mn 3. Bag no. : Doc. bag 32E 
4. 73154 ( 0.31 gm): 4-10 mn 4. Container: Returned i n  sample co l l ec t i on  
5.' 73155 ( 79.3 gm): > 1 cm bag 6, i n  a i r .  Processed I n  

t o  73156 
6. 73150 ( 52.56 9): Reserve N2* 

* 73155 not  included i n  t o t a l  mass o f  
sample; 73156 (3.15 gal included i n  
t o t a l  mass o f  sample. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES Q SOIL 

MATURITY PARAMETERS : 

1 Is/FeO: 68.0, mature 
2. Agglutinates: 

3. 

4. 

GRAIN SIZE PARAMETERS : 

W O R  ELEMENTS: 

A1 203: 

Cr203: 

FeO : 

MnO : 

MgO : 

CaO : 

Na20 : 

K20 : 

'2'5 : 
S : 

sc : 

v : 
Co : 
Ni : 

Ba : 

Sr : 

H f :  

Ta : 

Th : 

U : 

TRACE ELEMENTS: 

ppln ppnr 
La : 
Ce:- 
Nd: 

h: 

Eu : 

Tb : 

Dy : 
Ho : 

Tm : 

Yb: 

Lu : 
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B I B L  I OGRAPHY FOR 7 3 1  51 

MORRIS,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEED1 NGS OF THE 9TH LUNAR AND PLANETARY sc I ENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. ( 1 9 8 0 )  
OR IG INS  AND S I Z E  D I S T R I B U T I O N  OF METALLIC I R O N P A R T I C L E S  

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1  71 2 
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SOIL: 73210 

LOCATION COMENTS: S t a t i o n  3, on the  " l i g h t  mantle," on the  r i m  o f  a 10 m diameter 
c ra te r .  Co l l ec ted  w i t h  4 rocks (73125-73128, 1402.67 gm). 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 73211 ( 51.95 gm): < 1 mn 
2. 73212 ( 3.47 gm): 1-2 mn 
3. 73213 ( 2.80 gm): 2-4 mn 
4. 73214 ( 2.47 gm): 4-10 mn 
5. 73215 ( 2.88 gm): > 1 cm 
6. 73210 ( 37.57 gm): Reserve 

1. Co l l ec ted  mass: 101.14 gm 
2. Color: Med. l i g h t  gray (N5) 
3. Bag no.: Doc. bag 527 
4. Container: Returned i n  sample c o l l  e c t i o n  

bag 6, i n  a i r .  Processed i n  

N2* 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

1. Is/FeO: 39.0, submature 

2. Agglut lnates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

W O R  ELEMENTS: 

1 - 
sio* : 
Ti02 : 

A1 203: 

Cr203: 

FeO : 

MnO : 
MgO : 

CaO : 

Sc: 
v : 
Co : 

Ni : 

Ba : 

Sr : 
Hf: 

Ta : 

Th : 

U : 

TRACE ELEMENTS: 

PPll ppcn 
La : 

Ce : 

Nd: 

Sm: 
Eu : 

Tb: 
Dy : 

Ho : 

Tm : 

Yb: 

Lu : 
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B l B L  l OGRAPHY FOR 7 3 2 1  1 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS:  
SOME CONCEPTS AND lS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, P. 2 2 8 7 - 2 2 9 8  

MORRlS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  D I S T R I B U T I O N  OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1  7 1 2  
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SOIL: 73220 

LOCATION COFMENTS: S ta t f  on 3, on the "I f g h t  mantle." Skim sample (depth o f  about' 1 cm) 
of the upper 1 i g h t  gray s o i l .  P a r t  o f  the  t rench sequence. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 73221 ( 48.11 gm): < 1  mn 1. Co l l ec ted  mass: 79.54 gm 
2. 73222 ( 2.71 gm): 1-2 mn 2. Color: Med. 01 i v e  gray (5Y 5/11 
3. 73223 ( 2.61 gm): 2 - 4 n  3. Bag no.: Doc. bag 520 
4. 73224 ( 1.65 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t f o n  
5. 73225 ( 3.66 gm): > 1 cm bag 6, i n  a i r .  Processed I n  
6. 73220 ( 20.8 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 43.0, submature 

2. Agglut inates:  26 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Rose a t  a1 . , 1974) (Rose e t  al., 19741 
% - pPnr pPRI 

Si02 : 45.20 Sc: 15 La: <10 

Ti02 : 1.86 V :  40 Ce : 

A1203: 21.03 Co: 49 Nd : 

Cr203: 0.27 Ni: 250 Sm : 
FeO : 8.85 Ba: 190 Eu : 

MnO : 0.11 Sr: 146 Tb: 

MgO : 8.97 Hf: Dy: 

PETROGRAPHY: (90-150 um) 
(Heiken and McKay, 1974) 

Components 

Agg lu t ina tes  
Basal t ,  Equf . 1 
Basalt, Vario. 
Breccia: 

-Low-Grade-Brown 
Low-Grade- 

Co lor less  
Med-High Grade 

Anorthosi t e  
Catacl a s t f  c 

Anor thos i te  
N o r f t e  
Gabbro 
P I  agf oc l  ase 
C1 f nopyroxene 
Orthopyroxene 
01 i v i n e  
I lmeni  t e  
Glass: 

Orange 
"B1 ack" 
Col or1 ess 
Brown 
Gray, "Ropy" 
Other 

Tr. 
1.3 
0.3 

CaO : 12.86 Ta : Ho : Tota l  Number 
Na20 : 0.41 Th : Tm : Grains 300 

K,O : 0.16 U : Yb: 4.6 
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B 1 B L  l OGRAPHY FOR 7 3 2 2 1  

APOLLO 1 7  PET ( 1  9 7 3  1 
THE APOLLO 1 7  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC 1 ENCE 
VOL. 1 8 2  P.  659 -672  

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE AND S lDEROPHlL lC  TRACE ELEMENTS I N  THE SOILS AND ROCKS OF 

TAURUS -L I TTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1625-1  6 4 4  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUT l NATES AND CARBON ACCUMULAT l ON I N  APOLLO 1 7  LUNAR SO I L S  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  3 3 7 - 3 4 9  

BUTLER,J.C. +KING,E.A. ,JR.  ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F I N E S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 829 -842  

CHANG,S. +LENNON,K. +GIBSON,E.K.,JR. ( 1 9 7 4 )  
ABUNDANCES OF C, N, H,HE, AND S I N  APOLLO 17 SOILS  FROM STATIONS 3 AND 4: 

IMPLICATIONS FOR SOLAR WIND EXPOSURE AGES AND REGOLITH EVOLUTION 
PROCEED l NGS OF THE F 1 FTH  LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1785-1  8 0 0  

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR S O I L  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 2 8 1  -2290  

CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + MORGAN,C. + RALSTON,C. + WALKER,R.M. + ( 1 9 7 4 )  
YUHAS,D. 

LUNAR SURFACE DYNAMICS: SOME GENERAL CONCLUSIONS AND NEW RESULTS FROM APOLLO 16 
AND 1 7  

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 4 7 5 - 2 5 0 0  

DREIBUS,G* + KRUSE,H.+ SPETTEL,B. + WANKE,H. ( 1 9 7 7 )  
h THE BULK COMPOSITION OF THE MOON AND THE EUCRITE PARENT BODY 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  211 -227  

DREIBUS,G. + SPETTEL,B. + WANKE,H. ( 1 9 7 6 )  
L ITH I UM AS  A CORRELATED ELEMENT, I T S  CONDENSATION BEHAVIOUR, AND I T S  USE TO 

ESTIMATE THE BULK COMPOSITION OF THE MOON AND THE EUCRITE PARENT BODY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 3 8 3 - 3 3 9 6  
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ELDRIDGE,J.S. + OfKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 4 )  
PRIMORDIAL RADIOELEMENT CONCENTRATIONS I N  ROCKS AND SOlLS FROM TAURU,S-LITTROW 
PROCEED l NGS OF THE F 1 FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1025-1 0 3 4  

FARR,T.G. + BATES,B.A. + RALPH,R.L. + ADAMS,J.B. ( 1 9 8 0 )  
EFFECTS OF OVERLAPPING OPTICAL ABSORPTION BANDS OF 

PYROXENE AND GLASS ON THE REFLECTANCE SPECTRA OF LUNAR SOlLS 
I N  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 71 9 -729  

FIREMAN,E.L. + DEFELICE,J. + DfAMICO,J.  ( 1 9 7 7 )  
CARBON-14 I N  LUNAR SOIL:  TEMPERATURE-RELEASE AND GRAIN-SIZE DEPENDENCE 
PROCEED l NGS OF THE E 1 GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P .  3749-3754 

GROSSMAN,L. + CLAYTON,R.N. + MAYEDA,T.K. ( 1 9 7 4 )  
OXYGEN ISOTOPIC CONSTRAINTS ON THE COMPOSITION OF THE MOON 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1207 -1212  

HE IKEN,G.H. + MCKAY,D.S. ( 1  9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOlLS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 843 -860  

LSPET ( 1 9 7 3 )  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7 PREL I M I NARY sc I ENCE REPORT 
NASA SP-330 P. 7-1 

MCKAY,D.S. + FRULAND,R.M. + HEIKEN, G.H. ( 1 9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOlLS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 887 -906  

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1897-1 9 0 6  

MORRIS,R.V. ( 1  9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315-335 

MORRIS,R.V. ( 1 9 7 7 )  
OR l G l N  AND EVOLUTION ON THE GRAIN-S IZE  DEPENDENCE OF THE CONCENTRATION OF FINE-  

GRAINED METAL I N  LUNAR SOIL: THE MATURATION OF LUNAR SOlLS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3719 -3747  
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MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

0 'KELLY,G.D. + ELDR IDGE, J .S. + NORTHCUTT,K. J. ( 1 9 7 4 )  
COSMOGENIC RADIONUCLIDES I N  SAMPLES FROM TAURUS-LITTROW: EFFECTS OF THE SOLAR 

FLARE OF AUGUST 1 9 7 2  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 1 3 9 - 2 1 4 8  

PILLINGER,C.T. + DAVIS,P.R. + EGLINTON,G. + GOWAR,A.P. + JULL,A.J.T. + ( 1 9 7 4 )  
MAXWELL,J.R. + HOUSLEY,R.M. + CIRLIN,E.H.  

THE ASSOCIATION BETWEEN CARBIDE AND F INELY-D IV IDED METALLIC IRON I N  LUNAR F I N E S  
PROCEED I NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL* 2 P.  1949 -1962  

ROSE,H.J.,JR. + C U T T I T T A , F .  +BERMAN,S. +BROWN,F.W. +CARRON,M.K. + ( 1 9 7 4 )  
CHRISTIAN,R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS AT TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1119 -1134  

WANKE,H. + PALME,H. +BADDENHAUSEN,H. + ORE IBUS,G. + JAGOUTZ,H. + KRUSE,H. + ( 1  9 7 4 )  
SPETTEL,B. + TESCHKE, F.  + THACKER,R. 

CHEMISTRY OF APOLLO 16AND 1 7  SAMPLES: BULK COMPOSITION, LATE STAGE 
ACCUMULATION AND EARLY DIFFERENTIATION OF THE MOON 

PROCEEDINGS OF THE F I F T H  LUNAR.SCIENCE CONFERENCE 
VOL. 2 P. 1307-1 3 3 6  

YOKOYAMA,Y. + GUICHARD,F. + REYSS, J.L.. + SATO, J. ( 1  9 7 6 )  
DATING OF FRESH LUNAR CRATERS B Y  COSMOGENIC 22NA-26A1 STUDIES AND A 

PRELIMINARY STUDY ON THE 26A1-53MN METHOD 
LUNAR SCIENCE V I  I - L.S. I .  
PART I1 P. 956 -958  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1823-1  8 4 4  

S O I L  7 3 2 2 1  
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SOIL: 73220 

LOCATION COFMENTS: S ta t f  on 3, on the "I f g h t  mantle." Skim sample (depth o f  about' 1 cm) 
of the upper 1 i g h t  gray s o i l .  P a r t  o f  the  t rench sequence. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 73221 ( 48.11 gm): < 1  mn 1. Co l l ec ted  mass: 79.54 gm 
2. 73222 ( 2.71 gm): 1-2 mn 2. Color: Med. 01 i v e  gray (5Y 5/11 
3. 73223 ( 2.61 gm): 2 - 4 n  3. Bag no.: Doc. bag 520 
4. 73224 ( 1.65 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t f o n  
5. 73225 ( 3.66 gm): > 1 cm bag 6, i n  a i r .  Processed I n  
6. 73220 ( 20.8 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 43.0, submature 

2. Agglut inates:  26 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Rose a t  a1 . , 1974) (Rose e t  al., 19741 
% - pPnr pPRI 

Si02 : 45.20 Sc: 15 La: <10 

Ti02 : 1.86 V :  40 Ce : 

A1203: 21.03 Co: 49 Nd : 

Cr203: 0.27 Ni: 250 Sm : 
FeO : 8.85 Ba: 190 Eu : 

MnO : 0.11 Sr: 146 Tb: 

MgO : 8.97 Hf: Dy: 

PETROGRAPHY: (90-150 um) 
(Heiken and McKay, 1974) 

Components 

Agg lu t ina tes  
Basal t ,  Equf . 1 
Basalt, Vario. 
Breccia: 

-Low-Grade-Brown 
Low-Grade- 

Co lor less  
Med-High Grade 

Anorthosi t e  
Catacl a s t f  c 

Anor thos i te  
N o r f t e  
Gabbro 
P I  agf oc l  ase 
C1 f nopyroxene 
Orthopyroxene 
01 i v i n e  
I lmeni  t e  
Glass: 

Orange 
"B1 ack" 
Col or1 ess 
Brown 
Gray, "Ropy" 
Other 

Tr. 
1.3 
0.3 

CaO : 12.86 Ta : Ho : Tota l  Number 
Na20 : 0.41 Th : Tm : Grains 300 

K,O : 0.16 U : Yb: 4.6 
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B 1 B L  l OGRAPHY FOR 7 3 2 2 1  

APOLLO 1 7  PET ( 1  9 7 3  1 
THE APOLLO 1 7  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC 1 ENCE 
VOL. 1 8 2  P.  659 -672  

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE AND S lDEROPHlL lC  TRACE ELEMENTS I N  THE SOILS AND ROCKS OF 

TAURUS -L I TTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1625-1  6 4 4  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUT l NATES AND CARBON ACCUMULAT l ON I N  APOLLO 1 7  LUNAR SO I L S  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  3 3 7 - 3 4 9  

BUTLER,J.C. +KING,E.A. ,JR.  ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F I N E S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 829 -842  

CHANG,S. +LENNON,K. +GIBSON,E.K.,JR. ( 1 9 7 4 )  
ABUNDANCES OF C, N, H,HE, AND S I N  APOLLO 17 SOILS  FROM STATIONS 3 AND 4: 

IMPLICATIONS FOR SOLAR WIND EXPOSURE AGES AND REGOLITH EVOLUTION 
PROCEED l NGS OF THE F 1 FTH  LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1785-1  8 0 0  

CHARETTE,M.P. + ADAMS,J.B. ( 1 9 7 5 )  
AGGLUTINATES AS INDICATORS OF LUNAR S O I L  MATURITY: THE RARE GAS EVIDENCE AT 

APOLLO 1 6  
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 2 8 1  -2290  

CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + MORGAN,C. + RALSTON,C. + WALKER,R.M. + ( 1 9 7 4 )  
YUHAS,D. 

LUNAR SURFACE DYNAMICS: SOME GENERAL CONCLUSIONS AND NEW RESULTS FROM APOLLO 16 
AND 1 7  

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 4 7 5 - 2 5 0 0  

DREIBUS,G* + KRUSE,H.+ SPETTEL,B. + WANKE,H. ( 1 9 7 7 )  
h THE BULK COMPOSITION OF THE MOON AND THE EUCRITE PARENT BODY 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  211 -227  

DREIBUS,G. + SPETTEL,B. + WANKE,H. ( 1 9 7 6 )  
L ITH I UM AS  A CORRELATED ELEMENT, I T S  CONDENSATION BEHAVIOUR, AND I T S  USE TO 

ESTIMATE THE BULK COMPOSITION OF THE MOON AND THE EUCRITE PARENT BODY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 3 8 3 - 3 3 9 6  
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ELDRIDGE,J.S. + OfKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 4 )  
PRIMORDIAL RADIOELEMENT CONCENTRATIONS I N  ROCKS AND SOlLS FROM TAURU,S-LITTROW 
PROCEED l NGS OF THE F 1 FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1025-1 0 3 4  

FARR,T.G. + BATES,B.A. + RALPH,R.L. + ADAMS,J.B. ( 1 9 8 0 )  
EFFECTS OF OVERLAPPING OPTICAL ABSORPTION BANDS OF 

PYROXENE AND GLASS ON THE REFLECTANCE SPECTRA OF LUNAR SOlLS 
I N  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 71 9 -729  

FIREMAN,E.L. + DEFELICE,J. + DfAMICO,J.  ( 1 9 7 7 )  
CARBON-14 I N  LUNAR SOIL:  TEMPERATURE-RELEASE AND GRAIN-SIZE DEPENDENCE 
PROCEED l NGS OF THE E 1 GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P .  3749-3754 

GROSSMAN,L. + CLAYTON,R.N. + MAYEDA,T.K. ( 1 9 7 4 )  
OXYGEN ISOTOPIC CONSTRAINTS ON THE COMPOSITION OF THE MOON 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1207 -1212  

HE IKEN,G.H. + MCKAY,D.S. ( 1  9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOlLS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 843 -860  

LSPET ( 1 9 7 3 )  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7 PREL I M I NARY sc I ENCE REPORT 
NASA SP-330 P. 7-1 

MCKAY,D.S. + FRULAND,R.M. + HEIKEN, G.H. ( 1 9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOlLS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 887 -906  

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1897-1 9 0 6  

MORRIS,R.V. ( 1  9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315-335 

MORRIS,R.V. ( 1 9 7 7 )  
OR l G l N  AND EVOLUTION ON THE GRAIN-S IZE  DEPENDENCE OF THE CONCENTRATION OF FINE-  

GRAINED METAL I N  LUNAR SOIL: THE MATURATION OF LUNAR SOlLS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3719 -3747  
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MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

0 'KELLY,G.D. + ELDR IDGE, J .S. + NORTHCUTT,K. J. ( 1 9 7 4 )  
COSMOGENIC RADIONUCLIDES I N  SAMPLES FROM TAURUS-LITTROW: EFFECTS OF THE SOLAR 

FLARE OF AUGUST 1 9 7 2  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 1 3 9 - 2 1 4 8  

PILLINGER,C.T. + DAVIS,P.R. + EGLINTON,G. + GOWAR,A.P. + JULL,A.J.T. + ( 1 9 7 4 )  
MAXWELL,J.R. + HOUSLEY,R.M. + CIRLIN,E.H.  

THE ASSOCIATION BETWEEN CARBIDE AND F INELY-D IV IDED METALLIC IRON I N  LUNAR F I N E S  
PROCEED I NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL* 2 P.  1949 -1962  

ROSE,H.J.,JR. + C U T T I T T A , F .  +BERMAN,S. +BROWN,F.W. +CARRON,M.K. + ( 1 9 7 4 )  
CHRISTIAN,R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS AT TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1119 -1134  

WANKE,H. + PALME,H. +BADDENHAUSEN,H. + ORE IBUS,G. + JAGOUTZ,H. + KRUSE,H. + ( 1  9 7 4 )  
SPETTEL,B. + TESCHKE, F.  + THACKER,R. 

CHEMISTRY OF APOLLO 16AND 1 7  SAMPLES: BULK COMPOSITION, LATE STAGE 
ACCUMULATION AND EARLY DIFFERENTIATION OF THE MOON 

PROCEEDINGS OF THE F I F T H  LUNAR.SCIENCE CONFERENCE 
VOL. 2 P. 1307-1 3 3 6  

YOKOYAMA,Y. + GUICHARD,F. + REYSS, J.L.. + SATO, J. ( 1  9 7 6 )  
DATING OF FRESH LUNAR CRATERS B Y  COSMOGENIC 22NA-26A1 STUDIES AND A 

PRELIMINARY STUDY ON THE 26A1-53MN METHOD 
LUNAR SCIENCE V I  I - L.S. I .  
PART I1 P. 956 -958  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1823-1  8 4 4  

S O I L  7 3 2 2 1  
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SOIL: 73240 

LOCATION COMMENTS: S ta t i on  3, on the  " l i g h t  mantle." Upper 5 cm o f  t he  t rench sample 
sequence. Typ ica l  o f  " l i g h t "  ma te r ia l  a few cent imeters below the  
reg01 i t h  s u r f  ace. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 73241 ( 192.7 gm): < 1 mn 1. Co l l ec ted  mass: 360.57 gm 
2. 73242 ( 14.94 gm): 1-2 mn 2. Color: L i g h t  med. gray (N5 t o  N6) 
3. 73243 ( 14.38 gm): 2-4 mn 3. Bag no.: Doc. bag 521 
4. 73244 ( 22.25 gm): 4-10 n 4. Container: Returned i n  sample c o l l e c t i o n  
5. 73245 ( 1.6 gm): > 1 cm bag 6, i n  a i r .  Processed i n  
6. 73240 ( 117.7 gm): Resewe N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 18.0, i m a t u r e  

2. Agglutinates: 8 

3. 

4. 

GRAIN SIZE PARAMETERS : 

1. M ~ :  127 um ( <  1 cm); 51 um ( <  1 mn) 

2. Md: 78 urn 
3. 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Rose e t  al., 1974) (Rose e t  a1 . , 1974) 

% 
7 

PPm - PPm - 
SIO, : 44.55 Sc: 15 La: <10 

L 

T i 0 2 :  1.73 V : 46 Ce : 

A1203: 20.20 Co: 37 Nd : 

Cr203: 0.25 Ni :  320 Sm : 

FeO : 8.45 Ba: 160 Eu : 

MnO : 0.11 Sr: 127 Tb: 

MgO : 11.11 Hf : Dy: 

CaO : 12.90 Ta : Ho : 

Na20 : 0.46 Th : Tm : 

K20 : 0.16 U : Yb: 4.6 

P205 : 0.15 Lu : 

S : 

PETROGRAPHY: ( 90-1 50 um) 
(Hei ken and McKay , 1974 1 

Components 

Agg lu t ina tes  
Basal t ,  Equi . 
Basal t ,  Vario. 
Breccia: 

Low-Grade-Brown 
Low-Grade- 

Col or1  ess 
Wed-High Grade 

Anorthosi t e  
Catacl a s t l c  

Anorthosl t e  
Nor i  t e  
Gabbro 
P l  agioclase 
C1 i nopyroxene 
Orthopyroxene 
01 i v i n e  
I lmeni  t e  
G l  ass : 

Orange 
"Black" 
Col or1 ess 
Brown 
Gray, "Ropy" 
Other 

To ta l  Number 
Grains 299 
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B l B L  IOGRAPHY FOR 7 3 2 4 1  

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F I N E S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  829 -842  

CHANG,S. + LENNON,K. + GIBSON,E.K.,JR. ( 1 9 7 4 )  
ABUNDANCES OF C, N, H,HE, AND S I N  APOLLO 1 7  SOILS  FROM STATIONS 3 AND 4 :  

IMPLICATIONS FOR SOLAR WIND EXPOSURE AGES AND REGOLITH EVOLUTION 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1785 -1800  

CHARETTE, M .P. + TAYLOR, S .R. + ADAMS, J .B. + MCCORD,T.B. ( 1 9 7 7 )  
THE DETECTION OF SOILSOF FRA MAURO BASALT AND ANORTHOSITIC GABBRO COMPOSITION 

I N  THE LUNAR HIGHLANDS BY REMOTE SPECTRAL REFLECTANCE TECHNIQUES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  1049 -1061  

CROZAZ~G.  + DROZD,R. + HOHENBERG,C.M. + MORGAN,C. + RALSTON,C. + WALKER,R.M. + ( 1  9 7 4 )  
YUHAS , D. 

LUNAR SURFACE DYNAMICS: SOME GENERAL CONCLUSIONS AND NEW RESULTS FROM APOLLO 1 6  
AND 1 7  

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2475 -2500  

DREIBUS,G. + SPETTEL,B. + WANKE,H. ( 1 9 7 6 )  
L I T H I U M  AS A CORRELATED ELEMENT, I T S  CONDENSATION BEHAVIOUR, AND I T S  USE TO 

ESTIMATE THE BULK COMPOSITION OF THE MOON AND THE EUCRITE PARENT BODY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 3 8 3 - 3 3 9 6  

ELDRIDGE,J..S. + OIKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 4 )  
PRIMORDIAL RADIOELEMENT CONCENTRATIONS I N  ROCKS AND SOILS  FROM TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1025-1  0 3 4  

FIREMAN,E.L. + DEFELICE,J. + D'AMIC0,J.  ( 1 9 7 7 )  
CARBON-14 I N  LUNAR SOIL :  TEMPERATURE-RELEASE AND GRAIN-SIZE DEPENDENCE * 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 7 4 9 - 3 7 5 4  

FIREMAN,E.L. + DEFELICE,J.  + DAMIC0,J. ( 1 9 7 6 )  . SOLAR WIND 3H AND 14C ABUNDANCES AND SOLAR SURFACE PROCESSES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  525-531 

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 5 )  
AUGER ANALYSIS OF THE LUNAR SOIL :  STUDY OF PROCESSES WHICH CHANGE THE SURFACE 

CHEMISTRY AND ALBEDO 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3285 -3304  
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GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 6 )  
THE SURFACE CHEMICAL COMPOS I T  ION OF LUNAR SAMPLES AND ITS s I GN IF ICANCE FOR 

OPTICAL PROPERTIES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  9 0 1 - 9 1 1  

GOLD,T. + BILSON,E.  +BARON,R.L. ( 1 9 7 6 )  
ELECTRICAL PROPERTIES OF APOLLO 1 7  ROCK AND S O I L  SAMPLES AND A SUMMARY OF 

ELECTRICAL PROPERTIES OF LUNAR MATERIAL AT 4 5 0  MHz FREQUENCY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2 5 9 3 - 2 6 0 3  

GOLDFT. + B ILSON,E -  +BARON,R.L. + AL1,M.Z. + EHMANN,W.D. ( 1 9 7 7 )  
CHEMICAL AND OPTICAL PROPERTIES AT THE APOLLO 1 5  AND 1 6  S I T E S  
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 6 3 3 - 3 6 4 3  

HAZEN,R.M. + BELL,P.M. + MA0,H.K. ( 1 9 7 8 )  
EFFECTS OF COMPOSITIONAL VARIATION ON 
ABSORPTION SPECTRA OF LUNAR PYROXENES 
I N  PROCEEDINGS OF THE 9TH  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 3, 291  9 -2934  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOILS  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 4 3 - 8 6 0  

LSPET a ( 1 ' 973 )  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 
NASA SP-330 P. 7-1 

MCKAY,D.S. + FRULAND,R.M. + HEIKEN, G.H. ( 1 9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOILS  
PROCEED l NGS OF THE F I FTH  LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 8 8 7 - 9 0 6  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 3 1 5 - 3 3 5  

MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL :  THE MATURATION OF LUNAR SOILS  TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS :  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

S O I L  7 3 2 4 1  
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OIKELLY,G.D. + ELDRIDGE,J.S. + NORTHCUTT,K.J. ( 1 9 7 4 )  
COSMOGENIC RADIONUCLIDES I N  SAMPLES FROM TAURUS-LITTROW: EFFECTS OF THE SOLAR 

FLARE OF AUGUST 1972  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2139-2148 

PALME,H. + WANKE,H. ( 1 9 7 5 )  
A UNIF IED TRACE-ELEMENT MODEL FOR THE EVOLUTION OF THE LUNAR CRUST AND MANTLE 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  1179-1202 

RAMMENSEE,W. + WANKE,H. ( 1 9 7 7 )  
ON THE PARTITION COEFFICIENT OF TUNGSTEN BETWEEN.METAL AND S IL ICATE AND ITS  

BEARING ON THE ORIGIN OF THE MOON 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 399-409 

ROSE,H.J.,JR. + BROWN,F.W. + CARRON,M.K. + CHRISTIAN,R.P. + CUTTITTA,F. + ( 1 9 7 4 )  
DWORNIK,E.J. + LIGON,D.T.,JR. 

COMPOSITION OF SOME APOLLO 1 7  SAMPLES 
LUNAR SCIENCE V - L.S.I. + J.S.C. 
PART I I P.. 645-647 

I 

ROSE,H.J*:,JR. + CUTTITTA,F. + BERMAN,S. + BROWN,F.W. + CARRON,M.K. + ( 1 9 7 4 )  
CHRISTIAN,.R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS AT TAURUS-LITTROW 
PROCEED I NGS OF THE F I FTH ,LUNAR SC l ENCE CONFERENCE 
VOL. 2 e . ,  1119-1 134  

WANKE,H. +'PALME,H. +BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,H. + KRUSE,H. + ( 1 9 7 4 )  
SPETTEL,B. + TESCHKE,F. + THACKER,R. 

CHEMISTRY, OF APOLLO 16AND 1 7  SAMPLES: BULK COMPOSITION, LATE STAGE 
ACCUMULATION AND EARLY DIFFERENTIATION OF THE MOON 

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1307-1 3 3 6  

WARREN,H. + TAYLOR,G.J. + KEIL,K. + MARSHALL,C. + WASSON,J.T. ( 1 9 8 1 )  
FORAGING WESTWARD FOR PRISTINE NONMARE ROCKS: COMPLICATIONS FOR PETROGENETIC 

MODELS * 

I N  PROCEED I NGS OF THE 1 2 t h  LUNAR AND PLANETARY SC l ENCE CONFERENCE 
12A. 21-40 

YOKOYAMA,~.  +IGUICHARD,F. + REYSS, J.L. + SATO, J. ( 1 9 7 6 )  
DATING OF FRESH LUNAR CRATERS BY COSMOGEN 1.C 22NA-26A1 STUD1 ES AND A 

PREL l M l NARY STUDY ON THE 26A1-53MN METHOD 
LUNAR SCIENCE ,VI I - L.S.I. 
PART I I P. 956-958 

YOKOYAMA,Y.+ REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 

SOIL 73241 
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SOIL: 73260 

LOCATION COMMENTS: S ta t i on  3, on the " l i g h t  mantle." Medium gray p o r t i o n  o f  a "marbled 
zone" about 5-10 cm below the surface. I n  a sequence o f  t rench 
sampl es . 

GENERIC SUBSAMPLES: MISCELLANEOUS: . 

1. 73261 ( 194.8 gm): < 1 mn 1. Col lec ted mass: 326.23 gm 
2. 73262 ( 12.01 gm): 1 - 2 m  2. Color: O l i ve  gray (5Y 4/11 
3. 73263 ( 9.47 gm): 2 - 4 m  3. Bag no. : Doc. bag 522 
4. 73264 ( 6.45 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5. ( gm): > 1 an bag 6, i n  a i r .  Processed i n  
6. 73260 ( 103.5 gm): Reserve N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

. 1.  I,/FeO: 45.0, submature 

2.' Agglutinates: 34 

' 3. 

, 4. 

, ' GRAIN SIZE PARAMETERS: 

. ' 1. M,: 87 um (<  1 an); 56 um ( <  1 mn) 

2. Md: 56 um 

3.: 

MAJOR ELEMENTS: 

(Rose e t  a1 . , 1974 1 
% - 

Si02 : 44.71 

T ~ O ~ : 1.90 

A1203: 19.69 

Cr203: 0.24 

FeO : 8.86 

, MnO : 0.11 

, MgO : 10.95 
CaO : 12.90 

TRACE ELEMENTS: 

(Rose e t  a1 . , 1974) 

PPrn - - PPm 
Sc: 17 La: < I0  

V : 46 Ce : 

Co: 46 Nd: 

Ni: 450 Sm : 

Ba: 160 Eu : 

Sr: 127 Tb : 

Hf: DY: 
Ta : Ho: 

Th : Tm : 

U : Yb: 5.6 

Lu : 

PETROGRAPHY: (90-150 urn) 
(Heiken and McKay, 1974) 

Components 

Aggl u t i na tes  
Basalt, Equi. ) 
Basalt, Vario. 1 
Breccia: 

Low-Grade-Brown 
Low-Grade- 

Col or1 ess 
Med-High Grade 

Anorthosi t e  
Catac las t ic  

Anorthosi t e  
Nor i  t e  
Gabbro 
P l  agi  oc l  ase 
C1 i nopyroxene 
Orthopyroxene 
01 i v i n e  
I lmeni t e  
Glass : 

Orange 
"Black" 
Col or1 ess 
Brown 
Gray, "Ropy" 
Other 

Total  Number 
Grains 300 
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B l B L  l OGRAPHY FOR 7 3 2 6 1  

APOLLO 1 7 PET ( 1 9 7 3  
THE APOLLO 1 7  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 1 8 2  P .  6 5 9 - 6 7 2  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SOILS  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 1 
VOL. 1 P .  3 3 7 - 3 4 9  

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F I N E S  
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 

- VOL. 1 P .  8 2 9 - 8 4 2  

CHANG, S. + LENNON, K. + GIBSON, E .K., JR. ( 1 9 7 4  
ABUNDANCES OF C, N, H,HE, AND S I N  APOLLO 1 7  SOILS  FROM STATIONS 3 AND 4 :  

IMPL'ICATIONS FOR SOLAR WlND EXPOSURE AGES AND REGOLITH EVOLUTION 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1785-1  8 0 0  

CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + MORGAN,C. + RALSTON,C. + WALKER,R.M. + ( 1 9 7 4 )  
YUHAS,D. 

I LUNAR SURFACE DYNAMICS: SOME GENERAL CONCLUSIONS AND NEW RESULTS FROM APOLLO 16 
AND 1 7  

PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2 4 7 5 - 2 5 0 0  

ELDRIDGE, J.S. + OIKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 4 )  
PRIMORDIAL RADIOELEMENT CONCENTRATIONS I N  ROCKS AND S O I L S  FROM TAURUS-LITTROW 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 

I VOL. 2 P .  1 0 2 5 - 1 0 3 4  

F IREMAN,E.L. + DEFELICE, J .  ' +  DIAMICO, J .  ( 1 9 7 7 )  
CARBON-14 I N  LUNAR SOIL :  TEMPERATURE-RELEASE AND GRAIN-SIZE DEPENDENCE 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 7 4 9 - 3 7 5 4  

FIREMAN,E.L. + D E F E L I C E , J .  +DAMICO,J .  ( 1 9 7 6 )  
SOLAR WIND 3H AND 14C ABUNDANCES AND SOLAR SURFACE PROCESSES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 525-531  

HAZEN,R.M. + BELL,P.M. + MA0,H.K. ( 1 9 7 8 )  
EFFECTS OF COMPOSITIONAL VARIATION ON 
ABSORPTION SPECTRA OF LUNAR PYROXENES 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 3, 2 9 1  9 - 2 9 3 4  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  S O I L S  
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 4 3 - 8 6 0  
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LSPET ( 1 9 7 3 )  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 
NASA SP-330 P .  7-1 

?lCKAY,D.S. + FRULAND,R.M. + HEIKEN,  G.H. ( 1 9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOILS  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 8 7 - 9 0 6  

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D.  ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 8 9 7 - 1 9 0 6  

?4ORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTIi LUNAR SCIENCF CONFERENCE 
VOL. 1 P .  3 1 5 - 3 3 5  

MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE W A I N - S I Z E  i]EPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I Y  LUNAR S O I L :  THE MAS'URATION OF LUNAR S O I L S  TO A STEADY-STATE 
STAGE 

PROCEEDI?JGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 7 1 9 - 3 7 4 7  

M0RRIS;R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDI-NGS OF THE 9TH  LUNAR AND PLAFIETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

OIKELLY,G.D. + ELDRIDGE,J.S. + NORTHCUT'T,K.J. (1974) 
COSMOGENIC RADIONUCLIDES I N  SAMPLES FROW TAURUS-LITTROW: EFFECTS OF THE SOLAR 

FLARE OF AUGUST 1 9 7 2  
PROCEEDIWGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 1 3 9 - 2 1 4 8  

ROSE,H.J.,JR. + CUTTITTA,F .  + BERMAN,S. + BROWN,F.W. + CARRON,M.K. + ( 1 9 7 4 )  
CHRISTIAN,R.P.  + DWORNIK,E.J. + GREENLAND,L,P. 

CHEMICAL COMPOSITION O F  ROCKS AND S O I L S  AT TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 1 1 9 - 1 1 3 4  

WANKE,H. + PALME,H. +BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,H. + KRUSE,H. + ( 1 9 7 4 )  
SPETTEL,R. + TESCHKE,F. + THACKER,R. 

CHEMISTRY QF APOLLO 16AND 1 7  SAMPLES: BULK COMPOSITION, LATE STAGE 
ACCUMULATION AND EARLY D IFFERENTIAT ION OF THE MOON 

PQOCEEDINGS OF THE F I F T H  LUNAR SCIENCE ?ONFERENCE 
VOL.. 2 P .  13137-1 3 3 6  

YOKOYAMA,Y. + GUICHARD,F. + qEYSS, J .L.  + SATO, J. ( 1 9 7 6 )  
DATING OF FRESH LUNAR CRATER; BY COSMOCENIC 22NA-26A1 STUDIES AND A 

PRELIMINARY STUDY ON THE 26A1-53MN METHOD 
LUNAR SCIENCE V I I  - L . S . I .  
PART l l  P. 9 5 6 - 9 5 8  

/ 74  S O I L  7 3 2 6 1  

Handbook of Lunar Soils



YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. (1975)  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823-1844 
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SOIL: 74110 

LOCATION COMENTS: LRV-5, between S ta t i on  3 and 4. Co l lec ted w i t h  a very f r i a b l e  
brecc ia ,  so i s  probably no t  a representa t ive  s o i l  sample. Breccia 
f e l l  apar t  i n  t r a n s i t  so I s  no t  Included I n  the  " s o i l  ." Surface 
sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

74111 ( 116.8 gm): < 1 mn 1. Col lec ted mass: 282.52 gm 
74112 ( 11.12 gm): 1-2 mn 2. Color: L i g h t  o l i v e  gray (5Y 6/1) 
74113 ( 12.11 gm): 2-4 3. Bag no.: Doc. bag 41Y 
74114 ( 13.26 gm): 4-10 n 4. Container: Returned i n  sample co l  l e c t i o n  

5.* 74115 ( 37.11 gm): > 1 a bag 8, i n  a i r .  Processed i n  
t o  74119 

6. 74110 ( 92.12 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 31.0, submature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M*: 

MAJOR ELEMENTS: 

FeO : 

MnO : 

MgO : 

CaO : 

Na20 : 

Sc : 

v : 

Co : 
Ni : 

Ba : 

Sr : 

Hf: 

Ta : 

Th : 

U : 

TRACE ELEMENTS : 

ppm ppm 
La : 

Ce : 

Nd : 

Snr : 
Eu : 

Tb : 

Dy : 
Ho : 

Tm : 

Yb: 

Lu : 
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BIBLIOGRAPHY FOR 741  1 1  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, P. 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. (1980)  
OR l G l  NS AND S I Z E  D l  STR IBUT ION OF METALL l C  IRON PARTICLES 

I N  THE LUNAR REGOL l TH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1 6 9 7 - 1 7 1 2  
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SOIL: 74120 

LOCATION COMMENTS: LRV-6, between S ta t ions  3 and 4. Surface sample from upper few 
centimeters of reg01 i t h .  "Light mantle" mater ia l .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

252.0 gm): < 1 mn 1. Collected mass: 385.87 gm 
6.65 gm): 1-2 mn 2. Color: Olive gray (5Y 4/1) 
2.73 gm): 2-4 m 3. Bag no.: Doc. bag 42Y 
0.39 gm): 4-10 mn 4. Container: Returned in  sample co l l ec t ion  

gm): > 1 cm bag 8.  
124.1 gm): Reserve 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: , 

1. Is/FeO: 88.0, mature 

2. Agglutinates: 52 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M ~ :  54um ( < l  an); 49um ( < l  mm) 
2. Md: -44.0 urn 

3. 

MAJOR ELEMENTS: TRACE ELEMENTS : 

(Duncan e t  a1 . , 1974) (Ph i lpo t t s  e t  a1 ., 1974) 

% - ppln ppm 
Si02 : 44.51 Sc : La : 

T i 0 2 :  2.56 V : Ce: 39.0 

A1203: 19.36 Co : Nd: 25.6 
Cr203: 0.269 N i  : Sm: 7.55 

FeO : 10.24 Ba: 167 Eu: 1.33 

MnO : 0.132 Sr: 150 Tb : 

MgO : 9.93 H f :  Dy: 10.4 

CaO : 12.44 Ta : Ho : 

Na20: 0.40 Th : Tm: 

K20 : 0.134 U : Yb: 5.79 

P205 : 0.136 Lu: 0.895 

S : 0.083 

PETROGRAPHY: (90-150 um) 
(Hei ken and McKay, 1974) 

Components 

Agglutinates 
Basal t ,  Equi . 
Basal t ,  Vario. 
Breccia: 

Low-Grade-Brown 
Lw-Grade- 

Colorless 
Med-High Grade 

Anorthosi te  
Catacl a s t i  c 

Anorthosi te  
Nori t e  
Gabbro 
Pl agiocl a se  
C1 inopyroxene 
Orthopyroxene 
01 iv ine  
Ilmeni t e  
Glass : 

Orange 
"Black" 
C'ol o r l e s s  
Brown 
Gray, "Ropy" 
Other 

Total Number 
Grains 300 
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BIBLIOGRAPHY FOR 7 4 1 2 1  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SOILS  
PROCEEDINGS OF THE SEVENTH -LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  3 3 7 - 3 4 9  

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B.  + STEINNES,E. + SUNDVOLL,B. ( 1 9 7 4 )  
ELEMENTAL COMPOSITION OF APOLLO 1 7  F I N E S  
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART 1 P .  9 2 - 9 4  

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B.  + STEINNES,E. + SUNDVOLL,B. ( 1 9 7 4 )  
ELEMENTAL COMPOSITION OF APOLLO 1 7  F I N E S  AND ROCKS 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL . 2 P . 9 8 1  - 9 9 0  

DUNCAN,A.R. + ERLANK,A.J. + WILL IS , J .P .  + SHER,M.K. + AHRENS,L.H. ( 1 9 7 4 )  
TRACE ELEMENT EVIDENCEFOR A TWO-STAGE O R I G I N  OF SOME TITANIFEROUS MARE BASALTS 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  11  47-1 1 5 8  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOILS  
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 4 3 - 8 6 0  

HUBNER,W. + KIRSTEN,T. + K I K 0 , J .  ( 1 9 7 5 )  
RARE GASES I N  APOLLO 1 7  SOILS  WITH EMPHASIS ON ANALYSIS OF S l Z E  AND MINERAL 

FRACTIONS OF S O I L  7 4 2 4 1  
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 0 0 9 - 2 0 2 6  

MASON,B. + JACOBSON,S. +NELEN,J .  +MELSON,W.G. + SIMKIN,T. ( 1 9 7 4 )  
REGOLITH COMPOSITIONS FROM THE APOLLO 1 7  M ISS ION 
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART I I P.  493 -495  

. 
MASON,B. + JACOBSON,S. + NELEN,J. + MELSON,W.G. + SIMKIN,T.  + THOMPSON,G. ( 1 9 7 4 )  
REGOLITH COMPOSITIONS FROM THE APOLLO 1 7  M ISS ION 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  8 7 9 - 8 8 6  

MCKAY,D.S. + FRULAND,R.M. + HEIKEN, G.H. ( 1 9 7 4 )  
,GRAIN S l Z E  AND THE EVOLUTION OF LUNAR SOILS  
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 8 7 - 9 0 6  

MILLER,M.D. + PACER,R.A. + MA,M.-S. + HAWKE,B.R. + LOOKHART,G.L. + EHMANN,W.D. ( 1 9 7 4 )  
COMPOSITIONAL STUDIES OF THE LUNAR REGOLITH AT  THE APOLLO 1 7  S I T E  
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 0 7 9 - 1 0 8 6  
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MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 8 9 7 - 1 9 0 6  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  3 1 5 - 3 3 5  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

NAVA,D.F. ( 1 9 7 4 )  
CHEMICAL COMPOSITIONS OF SOME SOILS  AND ROCK TYPES FROM APOLLO 15 ,  16 ,  AND 1 7  

LUNAR S I T E S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 0 8 7 - 1 0 9 6  

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAAB,R.K.L. + WINZER,S.R. ( 1 9 7 4 )  
O R I G I N  OF APOLLO 1 7  ROCKS AND S O I L S  . . 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 2 5 5 - 1 2 6 8  

ROSE,H. J., JR. + CUTT ITTA,F.  + BERMAN, S. + 'BROWN, F .W. + CARRON,M.K. + (1 ' 974  
CHRISTIAN,R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS  AT TAURUS-LITTROW 
PROCEED 1 NGS OF THE F I FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. i i i g - 1 1 3 4  

STONE,R.G. + FAINBERG,J. ( 1 9 7 6 )  
LARGE SCALE INTERPLANETARY MAGNETIC F I E L D  CONFIGURATION DERIVED FROM LUNAR 

OCCULTATIONS OF SOLAR RADIO STORMS 
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SOIL: 74220 

LOCATION COFHENTS: S ta t i on  4, on the r i m  of 120 m dlameter Shorty Crater .  From 0.8 m 
wlde band o f  orange hue, bordered by 1 l g h t  gray sol1 and under la in  by 
a black c l a s t l c  deposlt.  From a 6-8 cm deep trench. 74220 has been 
I n t e r p r e t e d  by several l nves t l ga to rs  as a f r i a b l e  c l a s t i c  rock and not  
as a s o l l .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 74221 ( 7.7791111: < l m n  1. Co l l ec ted  mass: 1180 gm 
2. 74222 ( 0.08 gml: 1-2 mn 2. Color: Moderate t o  pa le  brown (5Y 4/4) 
3. 74223 ( 0.17 gml: 2-4 mn 3. Bag no.: Doc. bag 509 
4. 74224 ( 0.98 gm): 4-10 mn 4. Container: 
5. ( gm): > 1 cm 
6. 74220 ( 1171.0 9 ) :  Reserve 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY' PARAMETERS: 

1. I i /FeO: 1.0, lmnature 

2. .Agg lu t ina tes :  2 , 

3. ' , 

4. . 

PETROGRAPHY: (90-150 um) 
(Heiken and McKay, 1974) 

Components 

Aggl u t l  nates 1.2 2.7 
Basa l t ,  Equl . ) 1.6 2.0 
Basalt, Vario. l 
Breccia: 

Low-Grade-Brown 0.3 - 
Low-Grade- 

Col or1 ess - 1.3 
Med-lifgh Grade - - 

Anorthosf t e  - - 
MAJOR ELEMENTS: TRACE ELEMENTS: - - Catacl a s t l c  

Anorthosl t e  (Rhodes e t  a1 . , 1972) (Rhodes e t  a1 . , 1972) Nor1 t e  - - 
Gabbro - - 

' %  - Ppn, - ppm Plagioclase - 1.0 
SIO,: 38.57 Sc : La: 6.25 C1 i nopyroxene 0.3 0.3 

L Orthopyroxene 
T i02 : 8.81 V : Ce: 19.0 Olivine 

- - - - 
A1203: 6.32 Co : Nd: 17.8 I lmeni  t e  - 0.3 

Cr203: 0.75 M i :  83 Sm: 6.53 Orange 66.3 83.6 
FeO : 22.04 Ba: 76.4 Eu: 1.80 "B1 ack" 29.3 6.7 

Color less  0.3 MnO : 0.30 Sr: 209 Tb : 
- 

Brown - 1.3 
MgO : 14.44 Hf: Dy: 9.40 Gray, "Ropy" - 0.7 

Other 
CaO : 7.68 Ta : Ho : 

- - 

Na20: 0.36 Th : - Tm : Tota l  Number 

K20 : 0.09 U : 0.16 Yb: 4.43 
Grains 300 300 

P ~ O ~ : 0.04 Lu: 0.61 
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SOIL: 74240 

LOCATION COWENTS: Stat ion 4, on the r i m  o f  Shorty Crater. Gray s o i l  bordering a 1 m 
wide band of orange s o i l  on the southern edge o f  a 5-8 cm deep trench. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 74241 ( 307.3 gm): < 1 mn 1. Collected mass:. 1039.978 gm 
2. 74242 ( 22.50 gm): 1-2 mn 2. Color: Gray t o  med. gray (N5.5 t o  5YR 
3. 74243 ( 27.67 gm): 2-4 mn 5/11 
4. 74244 ( 21.95 gm): 4-10 mn 3. Bag no.: Doc. bag 510 
5.* 74245 (116.658 gm): > 1 cm 4. Container: Returned i n  sample container 
6. 74240 ( 544.9 gm): Reserve 2, i n  vacuum. Processed i n  

* Samples 74245 t o  74249 and 74285 t o  74287 N2' 

derived from t h i s  s p l i t .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 5.1, i n a t u r e  

2. Agglutinates: 8 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. : 130 urn ( <  1 an); 56 urn ( <  1 

2. Md: 86 urn 
3. 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Apol lo 17 P.E.T. 1974) (Rhodes e t  al., 1974) 

% - ppm m!! 
Si02 : 40.78 Sc : La: 9.95 

Ti02 : 8.61 V : Ce: 28.8 

A1203: 12.54 Co : Nd: 24.0 

Cr203: 0.41 M i :  80 Sm: 8.55 

FeO : 15.84 Ba: 112 Eu: 1.60 

MnO : 0.24 Sr: 163 Tb : 
MgO : 9.15 Hf: Dy: 13.7 

CaO : 11.36 Ta : Ho : 

Na20 : 0.38 Th: - Tm: 

K20 : 0.12 U : 0.37 Yb: 7.45 

P205 : 0.09 Lu : - 
S : 0.14 

PETROGRAPHY : (90-150 um) 
(Heiken and McKay, 1974) 

Components - % 

Agglutinates 8.0 
Basalt, Equi. 30.0 
Basalt, Vario. 
Breccia: 

Low4rade-Brown 1.6 
Low-Grade- 

Color1 ess 
Med-Hi gh Grade 

Anorthosi t@ 
Catacl as t i c  

Anorthosite 
Nori t e  
Gabbro 
Pl agioclase 
C1 i nopyroxene 
Orthopyroxene 
Ol iv ine 
Ilmeni t e  
G l  ass : 

Orange 
'IS1 ack" 
Col or1 ess 
Brown 
Gray, "Ropy" 
Other 

Total Number 
Grains 
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PROCEED l NGS OF THE E l GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 3 0 4 5 - 3 0 5 7  

CURTIS,D.B. + WASSERBURG,G.J. ( 1 9 7 7 )  
STRATIGRAPHIC PROCESSES I N  THE LUNAR REGOLITH--ADDITIONAL INS IGHT  FROM NEUTRON 

FLUENCE MEASUREMENTS ON BULK SOILS  AND L l T H l C  FRAGMENTS FROM THE DEEP D R I L L  
COR E S 

PROCEED1 NGS OF THE E l GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P .  3 5 7 5 - 3 5 9 3  

EBERHARDT,P. + EUGSTER,O. + GEISS,J .  + GROGLER,N. + GUGGISBERG,S. + MORGELI,M. ( 1 9 7 6 )  
NOBLE GASES I N  THE APOLLO 1 6  SPECIAL SOILS  FROM THE EAST-WEST S P L I T  AND THE 

PERMANENTLY SHADOWED AREA 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  5 6 3 - 5 8 5  
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ENGELHARDT, W .V. + HURRLE ,H. + LUFT, E. ( 1 9 7 6  
MICROIMPACT-INDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOSITION OF THE 

LUNAR REGOLITH 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 373-392 

THE COSMIC R A Y  EXPOSURE HISTORY OF SHORTY CRATER SAMPLES~ THE AGE O F ~ S H ~ R T Y  
CRATER 

PROCEED l NGS OF THE E 1 GHTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 3 P.  3059-3082 

EUGSTER,O. + GROGLER,N. + EBERHARDT,P. + GE ISS, J. ( 1  9 8 0 )  
DOUBLE DR l VE TUBE 74001 /2 :  COMPOSITION OF NOBLE GASES TRAPPED 3.7 AE AGO 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1565-1 592  

FANG,C.Y. + YINNON,H. + UHLMANN,D.R. ( 1 9 8 2 )  
COOLING RATES FOR GLASS CONTAINING LUNAR COMPOSITIONS 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 8 8  A907-A911 

FRULAND9R.M. + MORRIS,R.V. + MCKAY,D.S. + CLANTON,U.S. ( 1 9 7 7 )  
APOLLO 1 7  ROPY GLASSES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3095-31 11 

GLASS,B.P. ( 1  9 7 6 )  
MAJOR ELEMENT COMPOSITION OF APOLLO 11,16 AND 1 7  GLASSES. 
LUNAR SCIENCE VI  I - L.S.I. 
PART -1 P. 293-295 

GLASS,B.P. ( 1  9 7 6 )  
MAJOR ELEMENT COMPOSITION OF GLASSES FROM APOLLO 11, 1 6  AND 1 7  S O l L  SAMPLES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 679-693 

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  843-860 

HINTENBERGER,H. + SCHULTZ,L. + WEBER,H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR FINES AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE ORIGIN OF SOlL  BRECCIAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2261-2270 

HOLMES,H.F. + FULLER,E.L.,JR. + GAMMAGE,R.B. ( 1 9 7 4 )  
SOME SURFACE PROPERT l ES OF APOLLO 1 7 SO l LS 
PROCEED l NGS OF THE F 1 FTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P.  2275-2286 

HUBNER,W. +KIRSTEN,T.  + K I K O , J .  ( 1 9 7 5 )  
RARE GASES I N  APOLLO 1 7  SOILS WITH EMPHASIS ON ANALYSIS OF S I Z E  AND MINERAL 

FRACTIONS OF SO lL 74241 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2009-2026 
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HUNEKE, J.C. + JESSBERGER,E. + PODOSEK, F.A. + WASSERBURG,G. J. ( 1  9 7 3 )  
40AR/39AR MEASUREMENTSIN APOLLO 1 6  AND 1 7  SAMPLES AND THE CHRONOLOGY OF 

METAMORPHIC AND VOLCANIC A C T I V I T Y  I N  THE TAURUS-LITTROW REGION 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1725-1 7 5 6  

JOHNSON,T.V. +SAUNDERS,R.S. +MATSON,D.L. +MOSHER,J.A. ( 1 9 7 7 )  
A T 102 ABUNDANCE MAP FOR THE NORTHERN MAR l A  
PROCEED1 NGS OF THE E I GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P.  1029-1  0 3 6  

JOVANOVIC,S. + JENSEN,K. + REED,G.W.,JR. ( 1 9 7 3 )  
THE HALOGENS, U, L I, TE AND P 2 0 5  I N  F l VE APOLLO 1 7  S O l L  SAMPLES 
TRANSACTIONS. AMERICAN GEOPHYSICAL UNION 
VOL. 5 4  P. 5 9 5  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 4 )  
L A B I L E  AND NONLABILE ELEMENT RELATIONSHIPS AMONG APOLLO 1 7  SAMPLES 
PROCEED l NGS OF THE F I FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1685-1 7 0 2  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I  AND P 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 7 3 7 - 1 7 5 2  

MCKAY,D.S. + FRULAND,R.M. + HE IKEN, G.H. (,I 9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOILS 
PROCEEDINGS OF .THE F I F T H  LUNAR SCIENCE,CONFERENCE 
VOL. 1 P. 887 -906  

MEYERPC. + MCKAY,D.S.+ ANDERSON,D.H. + BUTLER,P. ( 1 9 7 5 )  
THE SOURCE OF SUBLIMATES ON THE APOLLO 1 5  GREEN AND APOLLO 1 7  ORANGE GLASS 

SAMPLES 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1673-1 7 0 0  

MORGAN,J.W. + GANAPATHY,R. + HIGUCHI,H. + KRAHENBUHL,U. + ANDERS,E. ( 1 9 7 4 )  
LUNAR BAS I NS : TENTAT l VE CHARACTER I ZAT I ON OF PROJECT I LES, FROM METEOR l T I C 

ELEMENTS I N  APOLLO 1 7  BOULDERS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1703-1 7 3 6  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  315 -335  

MORRIS,R.V. ( 1 9 7 7 )  
OR l G l  N AND EVOLUTION ON THE GRAIN-S I Z E  DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL:  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3719 -3747  
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MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

MORRIS,R.V. + GOSE,W.A. ( 1 9 7 7 )  
DEPOSITIONAL HISTORY OF CORE SECTION 74001:  DEPTH PROFILES OF MATURITY, FEO, 

AND METAL 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3113 -3122  

MULLER, 0. ( 1 9 7 4  ) 
SOLAR WIND NITROGEN AND INDIGENOUS NITROGEN I N  APOLLO 1 7  LUNAR SAMPLES 
PROCEED l NGS OF THE F IFTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1907-1918  

MULLER, 0. ( 1  9 7 5 )  
L l THOPH I LE  TRACE AND MAJOR ELEMENTS I N  APOLLO 1 6  AND 1 7 LUNAR SAMPLES 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1303-1 31 2 

NAVA,D.F. ( 1 9 7 4 )  
CHEMICAL COMPOSITIONS OF SOME SOILS AND ROCK TYPES FROM APOLLO 15, 16,  AND 1 7  

LUNAR SITES 
PROCEED l NGS OF THE F I FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1087-1096 

P H I L P O T T S , J ~ A *  + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAAB,R.K.L. + WINZER,S.R. ( 1 9 7 4 )  
OR I G I  N- OF APOLLO 1 7 ROCKS AND SO 1 LS  
PROCEED1 NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1255-1 2 6 8  - 

PHILPOTTS,J.A. + SCHUHMANN,S. + SCHNETZLER,C.C. + KOUNS,C.W. + DOAN,A.S.,JR. + ( 1 9 7 3 )  
WOOD,F.M. + BICKEL,A.L. + LUM-STAAB,R.K.L. 

APOLLO 1 7  - GEOCHEMICAL ASPECTS OF SOME SOILS, BASALTS, AND BRECCIAS 
TRANSACT I ONS . AMER 1 CAN GEOPHYS I CAL UN 1 ON 
VOL. 54 P.  6 0 3  

RAMMENSEE, W. + WANKE , H. ( 1 9 7 7  
ON THE PARTITION COEFFICIENT OF TUNGSTEN BETWEEN METAL AND S I L I C A T E  AND I T S  

BEAR ING ON THE OR 1 GI N OF THE MOON 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  399 -409  

RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELAT I ONSH 1 PS BETWEEN GEOLOGY AND SO lL CHEM l STRY AT APOLLO 1 7  LAND^ NG s 1 TE 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1097-1 11 8 

ROSE,H.J.,JR. + CUTTITTA,F. + BERMAN,S. + BROWN,F.W. + CARRON,M.K. + ( 1 9 7 4 )  
CHRISTIAN,R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS AT TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1119-1134 
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TAYLOR,H.C.J. + CARTER,J.L. ( 1 9 7 4 )  
APOLLO 1 7: COMPARAT I VE CHEM I STRY OF OL I V I NES , PYROXENES, ANG PLAGI OCLASES FROY 

REGOLITH SAMPLES 74220,87,  74241 ,40  AND 75081,52 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 925 -934  

TAYLOR,L.A. + WILLIAMS,K.L. + SARDI,O. ( 1 9 7 3 )  
MINERALOGY AND GEOCHEMISTRY OF OPAQUE AND NON-OPAQUE PHASES I N  SELECTED 

APOLLO 1 7  SAMPLES 
TRANSACT IONS . AMER ICAN GEOPHYS ICAL UN l ON 
VOL. 54 P.  61 5 

TAYLOR,L.A. + WILLIAMS,K.L. + SARDI,O. ( 1 9 7 3 )  
SELECTED APOLLO 1 7  SOILS - M l NERALOGY AND GEOCHEMISTRY OF OPAQUE AND NON-OPAQUE 

PHASES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 21 ( 1  P .  6 -12 

THODE,H.G. + REES,C.E. ( 1 9 7 6 )  
SULFUR CONCENTRATIONS AND ISOTOPE RATIOS I N  GRAIN S I Z E  FRACTIONS 

OF LUNAR F INES 
LUNAR SCIENCE V I I  - L.S.I. 
PART I I P. 861  -863 

THODE,H.G. + REES,C.E. ( 1 9 7 6 )  
.SULPHUR l SOTOPES I N  GRA I N S I Z E  FRACTIONS OF LUNAR SOILS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  459-468 

TSAY,F.De -F NORRIS,J.R. + KATZ,J.J. ( 1 9 7 6 )  
CHARACTERIZATION OF LUNAR METALLIC IRON PHASES BY ELECTRON S P I N  

RESONANCE 
LUNAR SCIENCE V I I  - L.S. I .  
PART I I  P. 876-878 

WANKE,H. + BADDENHAUSEN,H. + DRE IBUS,G. + JAGOUTZ,E. + KRUSE,H. + PALME,H. ( 1  9 7 3  
+ SPETTEL,B. + TESCHKE,F. 

MULT l ELEMENT ANALYSES OF APOLLO 1 5 , .  16, AND 1 7  SAMPLES AND THE BULK COMPOS l T l ON 
OF THE MOON 

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1461-1 4 8 2  

WANKE,H. + DREIBUS,G.+ PALME,H. ( 1 9 7 8 )  
PRIMARY MATTER I N  THE LUNAR HIGHLANDS: THE 
CASE OF THE S I DEROPH l LE ELEMENTS 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 1, 83-1 1 0  

WEEKS,R.A. + PRESTEL,D. ( 1  9 7 4 )  
FERROMAGNETIC RESONANCE PROPERTIES OF LUNAR FINES AND COMPARISON WITH THE 

PROPERT l ES OF LUNARANALOGUES 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 2709-2728 
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WEGMULLER,F. + SORENSEN,J. + KRAHENBUHL,U. + VON GUNTEN,H.R. ( 1 9 8 0 )  
LUNAR REGOLITH INVESTIGATED BY HEATING TECHNIQUES: SURFACE 

DEPOSITS AND V O L A T I L I T I E S  OF TRACE ELEMENTS 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2 ,  1763-1 7 7 6  

WIELER,R. + ETIQUE,PH. + SIGNER,P. + POUPEAU,G. ( 1 9 8 0 )  
RECORD OF THE SOLAR CORPUSCULAR RADIATION I N  MINERALS FROM 

LUNAR SOILS: A COMPARATIVE STUDY I N  NOBLE GASES AND TRACKS 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1369-1 393  

WIELER,R. + POUPEAU,G. + SIGNER,P. ( 1 9 8 0 )  
SOLAR NOBLE GAS SATURATION I N  LUNAR REGOLITH MINERALS; DOES I T  OCCUR? 
LUNAR AND RANETARY SCIENCE X I ,  P. 1248-1250 
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SOIL: 74260 

LOCATION COMMENTS: S ta t i on  4, on the r i m  o f  120 m diameter Shorty Crater. Gray s o i l  
border ing a 1 m wide band o f  orange s o i l  on the northern edge o f  a 
5-8 cm deep trench. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 74261 ( 12.44 gm): < 1 mn 1. Col lec ted mass:. 526.7 gm 
2. 74262 ( 0.75 gm): 1-2 mn 2. Color: L i g h t  brownish gray (5YR 6/11 
3. 74263 ( 0.57 gm): 2-4 mn 3. Bag no.: Doc. bag 511 
4. 74264 ( 1.74 gm): 4-10 mn 4. Container: Returned i n  sample container 
5. ( gm): > 1 cm 2 ,  i n  vacuum. Processed i n  
6. 74260 ( 511.20 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 5.0, imnature 

2. Agglutinates: 8 

, . 3. 
4. 

GRAIN SIZE PARAMETERS: 

PETROGRAPHY: (90-150 um) 
(Heiken and McKay, 1974) 

Components - % 

Agglut inates 7.7 
Basalt, Equi. 23.7 
Basalt. Vario. ) 
Breccf a: 

Low-Grade-Brown 7.4 

1. M*:- 127 um ( <  1 an); 56 un ( <  1 n) Lw-Grade- 
Col or1 ess 5.4 

2. Md: 88.0 urn Med-High Grade 3.3 
Anorthosl t e  3. 

- 
. Catac las t ic  

MAJOR ELEMENTS: 

(Apo l lo  17 P.E.T., 1973) 

% - 
S i 0 2 :  41.22 Sc : 
T i O Z :  7.68 V : 
A1203: 13.25 Co : 

Cr203: 0.41 Nl : 

FeO : 15.31 Ba : 

MnO : 0.23 Sr : 

MgO : 9.47 Hf: 

CaO : 11.37 Ta : 

TRACE ELEMENTS: 

(Korotev, 1976 ) 

pprn ppm 
56.3 La: 

Ce : 

49.2 Nd: 

160 Sm : 
Eu : 

Tb : 

6.7 Dy: 

1.1 Ho : 

0.7 .Tm: 

Yb: 

Lu : 

Anorthosf t e  
Norf t e  ' 
Gabbro 
P l  agi oc l  ase 
C1 f nopyroxene 
Orthopyroxene 
01 i v i n e  
I lmeni  t e  
Glass : 

Orange 
"Black" 
Col or1 ess 
Bpwn 
Gray, "Ropy" 
Other 

Tota l  Number 
Grains 
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B 1 B L  l OGRAPHY FOR 7 4 2 6 1  

APOLLO 1 7  PET ( 1 9 7 3  
THE APOLLO 1 7  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 1 8 2  P. 6 5 9 - 6 7 2  

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE AND S l D E R O P H l L l C  TRACE ELEMENTS I N  THE SOILS  AND ROCKS OF 

TAURUS-L I TTROW 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 6 2 5 - 1 6 4 4  

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + STEINNES,E. + SUNDVOLL,B. ( 1 9 7 4 )  
ELEMENTAL COMPOSITION OF APOLLO 1 7  F I N E S  
LUNAR SCIENCE V - L . S . I .  + J.S.C. 
PART I P. 9 2 - 9 4  

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + STEINNES,E. + SUNDVOLL,B. ( 1 9 7 4 )  
ELEMENTAL COMPOSITION OF APOLLO 1 7  F I N E S  AND ROCKS 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  9 8 1 - 9 9 0  

BUTLER,P. + MEYER,C. ( 1 9 7 6 )  
SULFUR PREVAILS I N  COATINGS ON GLASS DROPLETS: APOLLO 1 5  GREEN AND BROWN 

GLASSES AND APOLLO 1 7  ORANGE AND BLACK ( D E V I T R I F I E D  GLASSES) 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1561 -1581  

EUGSTER,O. +EBERHARDT,P. + G E I S S , J .  +GROGLER,N. + JUNGCK,M. +MORGELI,M.  ( 1 9 7 7 )  
THE COSMIC RAY EXPOSURE HISTORY OF SHORTY CRATER SAMPLESt THE AGE OF SHORTY 

CRATER 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 0 5 9 - 3 0 8 2  

FRULAND,R.M. + MORRIS,R.V. + MCKAY,D.S. + CLANTON,U.S.' ( 1 9 7 7 )  
APOLLO 1 7  ROPY GLASSES 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3095 -31  1 1 

GOSWAM1,J.N. + LAL,D. ( 1 9 7 4 )  
COSMIC RAY IRRADIATIONPATTERN A T  THE APOLLO 1 7  S I T E :  IMPLICATIONS TO LUNAR 

REGOLITH DYNAMICS 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2 6 4 3 - 2 6 6 2  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  S O I L S  
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 4 3 - 8 6 0  

HUTCHEON,I.D. + MACDOUGALL,D. + STEVENSON,J. ( 1 9 7 4 )  
APOLLO 1 7  PARTICLE TRACK STUDIES: SURFACE RESIDENCE TIMES AND F I S S I O N  TRACK 

AGES FOR ORANGE GLASS AND LARGE BOULDERS 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2 5 9 7 - 2 6 0 8  
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KOROTEV,R.L. ( 1 9 7 6 )  
GEOCHEMISTRY OF GRAIN-SIZE FRACTIONS OF SOILS  FROM THE TAURUS-LITTROW VALLEY 

FLOOR 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  6 9 5 - 7 2 6  

MEYER,C. + MCKAY,D.S.+ ANDERSON,D.H. + BUTLER,P. ( 1 9 7 5 )  
THE SOURCE OF SUBL l MATES ON THE APOLLO 15 GREEN AND APOLLO 1 7 ORANGE GLASS 

SAMPLES 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE . 

VOL. 2 P .  1673-1  7 0 0  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 3 1 5 - 3 3 5  

MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL :  THE MATURATION OF LUNAR SOILS  TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND I S/FEO COMP l L A T  I ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. + GOSE,W.A. ( 1 9 7 7 )  
DEPOS l T lONAL H I STORY OF CORE SECT 1 ON 7 4 0 0 1  : DEPTH PROF l LES OF MATUR I TY, FEO, 

AND METAL 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 1 1 3 - 3 1 2 2  

ROSE,H.J.,JR. + CUTTITTA,F.  + BERMAN,S. + BROWN,F.W. + CARRON,M.K. + ( 1 9 7 4 )  
CHRISTIAN,R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS  AT TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL* 2 P .  1 1 1 9 - 1 1 3 4  
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SOIL: 75060 

LOCATION COWENTS: S ta t i on  5, on the  southwest r i m  o f  Camelot Crater. Co l lec ted from 
i r r e g u l a r ,  1 cm deep depression on a 3 m wide boulder. Co l lec ted 
1-2 m from boulder edge. "Skim" sample ( 1  cm deep). 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 75061 ( 157.9 gm): < 1 mn 1 Col lec ted mass: 186.523 gm 
2. 75062 ( 8.52 gm): 1-2 mn 2. Color: Brownish gray (5YR 4/1) 
3. 75063 ( 6.28 gm): 2-4 mn 3. Bag no.: Doc. bag 465 
4. 75064 ( 11.63 g m ) :  4-10 mn 4. Container: Returned i n  sample conta iner  
5.* 75065 ( 2.243 gm): > 1 cm 2, i n  vacuum. Processed i n  

t o  75066 . 
6. 75060 ( 0.527 gm): Reserve N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 33.0, submature 

2. Agglutinates: 24 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. Mz: 128 m ( <  1 an); 81 urn ( <  1 m) 
2. Md: 110.3 urn 

MAJOR ELEMENTS: TRACE ELEMENTS : 
(Rhodes e t  a1 . , 1974 (Rhodes e t  a1 . , 1974) 

PETROGRAPHY: (90-150 um) 
(Heiken and McKay, 1974) 

Components 

Agglut inates 
Basalt, Equi . 
Basal t ,  Vario. ) 
Breccia: 

Low-Grade-Brown 
Low-Grade- 

Color1 ess 
Med-High Grade 

Anorthosi t e  
Catacl a s t i c  

Anorthosi t e  
Norf t e  
Gabbro 
P l  agi  oc l  ase 
C l  1 nopyroxene 

S i 0 2 :  39.32 Sc : 

TiO,: 10.31 V : 

La: 7.07 orthopyroxene - 
O l i v i n e  0.3 

Ce: 23.6 11menite 5.3 - 
~ 1 ~ 0 ~ :  10.42 Co : Nd: 23.1 Glass: 

Ni: 115 Sm: 9.09 Orange 
Cr203: 0.48 "B1 ack" 

FeO : 18.19 Ba: 89.5 Eu: 1.77 Col or1 ess 1.6 

MnO : 0.25 Sr: 166 Tb : 
Brown 1.6 
Gray, "Ropy" - 

MgO : 9.53 Hf : Dy: 15.5 Other - 
CaO : 10.72 Ta : Ho : Tota l  Number 
Na20 : 0.33 Th : - Tm : Grains 299 

K,O : 0.08 U : 0.21 Yb: 8.36 
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BIBLIOGRAPHY FOR 75061  

APOLLO 1 7  PET ( 1 9 7 3 )  
THE APOLLO 1 7  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 1 8 2  P. 659 -672  

BECKER,R.H. + CLAYTON,R.N. ( 1 9 7 5 )  
NITROGEN ABUNDANCES AND ISOTOPIC COMPOSITIONS I N  LUNAR SAMPLES 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2131-2150 

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + STEINNES,E. + SUNDVOLL,B. ( 1  9 7 4 )  
ELEMENTAL COMPOSITION OF APOLLO 1 7  F INES 
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART I P .  92-94 

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + STEINNES,E. + SUNDVOLL,B. ( 1 9 7 4 )  
ELEMENTAL COMPOSITION OF APOLLO 1 7  F INES AND ROCKS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  981 -990  

CISOWSKI,S. + FULLER,M.D. + HALE,C. ( 1 9 7 7 )  
ON THE INTENSITY OF ANCIENT LUNAR F IELDS 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  725-750 

C I SOWSK I , S. + FULLER,M.D. + WU, Y .M. + ROSE,M.F .' + WAS I'LEWSK I ,P. J . ( 1 9 7 5 )  
MAGNETIC EFFECTS OF SHOCK AND THEIR IMPLICATIONS FOR MAGNETISM OF LUNAR SAMPLES 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3123 -3142  

CLAYTON,R.N. + MAYEDA,T.K. ( 1 9 7 5 )  
GENETIC RELATIONS BETWEEN THE MOON AND METEORITES 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1761-1770 

DELANO, J.W. + LINDSLEY,D.H. + RUDOWSKI ,Re ( 1 9 8 1  1 
GLASSES OF l MPACT OR I G I  N FROM APOLLO 1 1, 1 2, 1 5 AND 16: EV l DENCE FOR 

FRACTIONAL VAPORIZATION AND MARE/HIGHLAND MIX ING 
IN  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
1 2A, 339-370 

FIREMAN,E.L. + DfAMICO,J.  + DEFELICE,J. ( 1 9 7 3 )  
RADIOACTIVITIES VS. DEPTH I N  APOLLO 1 6  AND 1 7  SOIL 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  213.1-2144 

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 5 )  
AUGER ANALYSIS OF THE LUNAR SOIL:  STUDY OF PROCESSES WHICH CHANGE THE SURFACE 

CHEMISTRY AND ALBEDO 
PROCEED I NGS OF THE s I XTH LUNAR sc I ENCE CONFERENCE 
VOL. 3 P.  3285-3304 

GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 6 )  
THE SURFACE CHEMICAL COMPOSITION OF LUNAR SAMPLES AND I T S  SIGNIFICANCE FOR 

OPTICAL PROPERTIES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 .  P. 901-911 
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GOLD,T. + BILSON,E. +BARON,R.L. ( 1 9 7 6 )  
ELECTRICAL PROPERTIES OF APOLLO 1 7  ROCK AND S O l L  SAMPLES AND A SUMMARY OF 

ELECTRICAL PROPERTIES OF LUNAR MATERIAL AT 4 5 0  MHz FREQUENCY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 5 9 3 - 2 6 0 3  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  S O I L S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 4 3 - 8 6 0  

HINTENBERGER,H. + SCHULTZ,L. + WEBER,H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR F I N E S  AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE O R I G I N  OF S O l L  BRECCIAS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 2 6 1 - 2 2 7 0  

HUBNER,W. + KIRSTEN,T. + K I K 0 , J .  ( 1 9 7 5 )  
RARE GASES I N  APOLLO 1 7  S O I L S  WITH EMPHASIS ON ANALYSIS OF S I Z E  AND MINERAL 

FRACTIONS OF S O l L  7 4 2 4 1  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 0 0 9 - 2 0 2 6  

KEITH9J.E.  +CLARK,R.S. +BENNETT,L.J.  ( 1 9 7 4 )  
DETERMINATION OF NATURAL AND COSMIC RAY INDUCED RADIONUCLIDES I N  APOLLO 17 LUNA 

SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 1 2 1 - 2 1 3 8  

LSPET ( 1  973) 
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 
NASA SP-330 P. 7-1 

MAYEDA9T.K. + SHEARERSJ. + CLAYTON,R.N. ( 1 9 7 5 )  
OXYGEN ISOTOPE FRACTIONATION I N  APOLLO 1 7  ROCKS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1799-1  8 0 2  

MCKAY,D.S. + FRULANi3,R.M. + HEIKEN, G.H. ( 1 9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOILS  
PROCEED l NGS OF THE F I FTH  LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 8 8 7 - 9 0 6  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315 -335  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY OF LUNAR SOILS:  
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  
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MULLER ,O . ( 1 9 7 4 )  
SOLAR WIND NITROGEN AND INDIGENOUS NITROGEN I N  APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 9 0 7 - 1 9 1 8  

MULLER ,O . ( 1 9 7 5 )  
L ITHOPHILE  TRACE AND MAJOR ELEMENTS I N  APOLLO 1 6  AND 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 3 0 3 - 1 3 1 2  

NYQUIST,L.E. + BANSAL,B.M. + WIESMANN,H. + JAHN,B.M. ( 1 9 7 4 )  
TAURUS-LITTROW CHRONOLOGY - IMPLICATIONS FOR EARLY LUNAR CRUSTAL DEVELOPMENT 
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART I 1  P .  565 -567  

NYQUIST,L.E. + BANSAL,B.M. + WIESMANN,H. + JAHN,B.M. ( 1 9 7 4 )  
TAURUS-LITTROW CHRONOLOGY: SOME CONSTRAINTS ON EARLY LUNAR CRUSTAL DEVELOPMENT 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 5 1 5 - 1 5 4 0  

PETROWSKI,C. + KERRIDGE,J.F. + KAPLAN,I.R. ( 1 9 7 4 )  
L I G H T  ELEMENT GEOCHEMISTRY OF THE APOLLO 1 7  S l T E  
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 9 3 9 - 1 9 4 8  

RANCITELL1,L.A.  + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 4 )  
ANISOTROPHY OF THE AUGUST 4-7-, 1 9 7 2  SOLAR FLARES AT THE APOLLO 1 7  S.lTE 
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART I I  P. 6 1 8 - 6 2 0  

RANCITELLI ,L.A.  + PERKINS,R.W. + FELlX,W.De + WOGMAN,N.A. ( 1 9 7 4 )  
SOLAR.FLARE AND LUNAR SURFACE PROCESS CHARACTERIZATION AT THE APOLLO 1 7  S l T E  
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 1 8 5 - 2 2 0 4  

RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O l L  CHEMISTRY AT  APOLLO 1 7  LANDING S l T E  
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1097-1  1 1 8  

ROSE,H.J.,JR. + CUTTITTA,F.  + BERMAN,S. + BROWN,F.W. + CARRON,M.K. + ( 1 9 7 4 )  
CHRISTIAN,R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS  AT TAURUS-LITTROW 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE 'CONFERENCE 
VOL. 2 P .  1 1 1 9 - 1 1 3 4  

SCHONFELD,E. ( 1 9 7 4 )  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY M I X I N G  

MODELS 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 2 6 9 - 1 2 8 6  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 8 2 3 - 1 8 4 4  
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SOIL: 75080 

LOCATION COMENTS: S ta t i on  5, on the sourthwest r i m  of Camelot Crater.  Co l lec ted as a 
surface sample (upper 5 cm), l e s s  than 1 mn from the b a s a l t  boulder 
where 75060 was co l lec ted.  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 75081 (932 .4  gm): < 1 mn 1. Col lec ted mass: 1562.362 gm 
2. 75082 ( 38.92 gm): 1-2 mn 2. Color: Dark gray (N3) 
3. 75083 ( 30.88 gm): 2-4 mn 3. Bag no.: Doc. bag 467 
4. 75084 ( 23.31 gm): 4-10 m 4. Container: Returned i n  sample conta iner  
5.* 75085 ( 12.652 gm): > 1 cm 2, i n  vacuum. Processed i n  

t o  75089 
6. 75080 ( 524.2 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 40.0, submature 

2. Agglut inates:  35 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M,:- 87 urn ( <  1 em); 67 urn (<  1 nm) 

2. Md: 73.3 urn 

3. 

MAJOR ELEMENTS: TRACE ELEMENTS : 

(Apo l l o  17 P.E.T., 1974) (Laul e t  a l ,  1974) 

% - PPrn - ppn, 
Si02 : 40.27 Sc: 61 La: 7.2 

Ti02 : 9.41 V : 100 Ce: 30 

A1203: 11.31 Co: 27 Nd: 25 

Cr203: 0.46 Nf  : 100 Sm: 7.6 

FeO : 17.20 Ba: 100 Eu: 1.70 

MnO : 0.25 Sr : 
MgO : 9.59 Hf: 

CaO : 10.97 Ta : 

Na20: 0.33 Th : 
K20 : 0.08 U : 

P205 : 0.07 Zr: 

160 Tb: 2.0 

7.0 Dy: 12 

1.3 Ho : 

0.6 Tm: 
- Yb: 7.3 

2 30 Lu: 1.0 

5 

3 

PETROGRAPHY: (90-150 urn) 
(Hei ken and McKay, 1974) 

Components - % 

Agglut inates 35.3 
Basalt, Equi. . 15.7 
Basal t, Var i  0. 4.0 
Breccia: 

Low4rade-Brown 0.7 
Low-Grade- 

Col or1  ess- 0.7 
Med-High Grade 2.0 

Anorthosi t e  0.3 
Catacl a s t i c  

Anorthosi t e  - 
Nor i  t e  - 
Gabbro 
P l  ag i  o c l  ase 
C1 i nopyroxene 
Orthopyroxene 
01 i v i n e  
I lmeni  t e  
Glass: 

Orange 
"Black" 
Col or1 ess 
Brown 
Gray, "Ropy" 
Other 

Tota l  Number 
Grains 
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B l B L  l OGRAPHY FOR 7 5 0 8 1  

ADAMS,J.B. + PIETERS,C. + MCCORD,T.B. ( 1 9 7 4 )  
ORANGE GLASS: EVIDENCE FOR REGIONAL DEPOSITS OF PYROCLASTIC O R I G I N  ON THE MOON 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  1 7 1 - 1 8 6  

ALEXANDER, E .C., JR. + BATES,A. + COSC IO,M.R., JR. + DRAGON, J .C. + MURTHY, V.R. + ( 1  9 7 6  3 
PEP1 N,R.O. + VENKATESAN,T.R. 

K/AR DAT l NG OF LUNAR SOILS I I 
PROCEED1 NGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  6 2 5 - 6 4 8  

APOLLO 1 7 PET ( 1 9 7 3 )  
THE APOLLO 1 7  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC IENCE 
VOL. 1 8 2  P .  6 5 9 - 6 7 2  

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON, J.T. ( 1 9 7 4  
VOLATILE AND S l D E R O P H l L l C  TRACE ELEMENTS I N  THE SOILS  AND ROCKS OF 

T A U R U S 4  I TTROW 
PROCEED1 NGS OF THE F I F T H  LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1625 -1644  

BARNES,I.L. + GARNER,E.L. + GRAMLICH,J.W. + MACHLAN,L.A. + MOODY,J.R. + ( 1 9 7 4 )  
MOORE, L. J. + MURPHY, T. J .  + SHIELDS, W .R. 

1 SOTOPI C ABUNDANCE RAT lOS AND CONCENTRAT IONS OF SELECTED ELEMENTS I N  ApOLl-0 1 7 
SAMPLES 

LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART 1 P. 38 -40  

BASFORD, J.R. ( 1  9 7 4 )  
K-AR ANALYS l S OF APOLLO 1.1 F l NES 1 0 0 8 4  
PROCEED1 NGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 ' P. 1375-1  3 8 8  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUT l NATES AND CARBON ACCUMULAT l O N  l N APOLLO 1 7 LUNAR SO l L S  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 3 3 7 - 3 4 9  

BECKER,R.H. + CLAYTON,R.N. ( 1 9 7 6 )  
CHARACTERIZATION OF LUNAR NITROGEN COMPONENTS 
LUNAR SCIENCE V1 1 - L.S. I . 
PART 1 P. 4 1 - 4 3  

BLANFORD,G. + FRULAND,R.M. + MCKAY,D.S. + MORRISON,D.A. ( 1 9 7 4 )  
LUNAR SURFACE PHENOMENA: SOLAR FLARE TRACK GRADIENTS, MICROCRATERS, AND 

ACCRETIONARY. PARTICLES 
PROCEED1 NGS OF THE F l FTH  LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 2 5 0 1 - 2 5 2 6  

BOGARD,D.D. + HIRSCH,W.C. + NYQUIST,L.E. ( 1 9 7 4 )  
NOBLE GASES I N  APOLLO 1 7  F INES:  MASS FRACTIONATION EFFECTS I N  TRAPPED XE AND K 
PROCEED l NGS OF THE F l F T H  LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1975 -2004  
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BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + STEINNES,E. + SUNDVOLL,B. ( 1 9 7 4 )  
ELEMENTAL COMPOSITION OF APOLLO 1 7  F INES AND ROCKS 
PROCEED1 NGS OF THE F l FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 981-990 

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + SUNDVOLL,B. + STEINNES,E. ( 1 9 7 3 )  
GEOCHEMISTRY OF APOLL015 AND 1 6  MATERIALS 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1209-1 21 8 

BULL,R.K. + DURRANI ,S.A. ( 1 9 7 5 )  
ANNEALING AND ETCHING STUDIES OF FOSSIL AND FRESH TRACKS I N  LUNAR AND ANALOGOUS 

CRYSTALS 
PROCEED1 NGS OF THE S 1 XTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 3619-3637 

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F INES 
PROCEED 1 NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P.  829 -842  

CADENHEAD,D.A. + BROWN,M.G. + RICE,D.K. + STETTER,J.R. ( 1 9 7 7 )  
SOME SURFACE AREA AND POROSITY CHARACTERIZATIONS OF LUNAR SOILS 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1291 -1303  

CAMERON,K.L. + DELAN0,J.W. ( 1 9 7 3 )  
PETROLOGY OF APOLLO 1 5CONSORT I UM BRECCIA 1 5465  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 461  -466  

CARTER,J.L; +TAYLOR,H.C.J. +PAWVANI,E: ( 1 9 7 3 )  
MORPHOLOGY AND CHEMISTRY OF PARTICLES FROM APOLLO 1 7  SOILS 74220,  74241 

AND 75081  
TRANSACTIONS. AMERICAN GEOPHYSICAL UNION 
VOL. 5 4  P. 5 8 2  

CHOU,Ce-L. + BOYNTON,W.V. + SUNDBERG,L.L. + WASSON, J.T. ( 1  9 7 5 )  
VOLATILES ON THE SURFACE OF APOLLO 1 5  GREEN GLASS AND TRACE-ELEMENT 

DISTRIBUTIONS AMONGAPOLLO 1 5  SOILS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1701-1728 

CHURCH,S.E. + TILTON,G.R. ( 1 9 7 4 )  
LEAD ISOTOPE SYSTEMATICS OF SOME APOLLO 1 7  SOILS AND SOME SEPARATED COMPONENTS 

FROM 76501 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1389-1 4 0 0  

CIRLIN,E.H. + HOUSLEY,R.M. ( 1  981  
D lSTR lBUT lON AND EVOLUTION OF Zn, Cd AND Pb I N  APOLLO 1 6  REGOLITH SAMPLES AND 

THE AVERAGE U-Pb AGES OF THE PARENT ROCKS 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 529-540 

DUNCAN,A.R. + ERLANK,A.J. + WILLIS,J.P. + SHER,M.K. + AHRENS,L.H. ( 1 9 7 4 )  
TRACE ELEMENT EVIDENCE FOR A TWO-STAGE ORIGIN OF SOMETITANIFEROUS MARE BASALTS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1147 -1158  Handbook of Lunar Soils



EVENSEN,N.M. +MURTHY,V.R. +COSCIO,M.R.,JR. ( 1 9 7 3 )  
RE-SR AGES OF SOME MARE BASALTS AND THE ISOTOPIC AND TRACE ELEMENT SYSTEMATICS 

IN  LUNAR F INES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1707-1 724  

FIREMAN,E.L. + DIAMICO,J. + DEFELICE,J. ( 1 9 7 3 )  
RADIOACTIV IT IES  VS. DEPTH I N  APOLLO 1 6  AND 1 7  S O l L  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2131-2144 

FRYXELL,R. + HEIKEN,G.H. ( 1 9 7 4 )  
PRESERVATION OF LUNAR CORE SAMPLES: PREPARATION AND INTERPRETATION OF 

THREE-DIMENSIONAL STRATIGRAPHIC SECTIONS 
PROCEED1 NGS OF THE F IFTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 935 -966  

GOEL,P.S. + SHUKLA,P.N. + KOTHAR1,B.K. + GARG,A.N. ( 1 9 7 4 )  
SOLAR W l ND AS SOURCE OF N 1 TROGEN I N  LUNAR F l NES 
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART I P. 270-272 

GOLDSTEIN,J.I. + HEWINS,R.H. + AXON,H.J. ( 1 9 7 4 )  
METAL S IL ICATE RELATIONSHIPS I N  APOLLO 1 7  SOILS 
PROCEED1 NGS OF THE F l FTH LUNAR SC IENCE CONFERENCE 
VOL. 1 ,  P. 653-672 

GOSWAM1,J.N. + LAL,D. ( 1 9 7 4 )  
COSMIC RAY IRRADIATION PATTERN AT THE APOLLO 1 7  S ITE :  IMPL ICATIONS TO LUNAR 

REGOL l TH DYNAM l CS 
PROCEED1 NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 2643-2662 

GRANT,R.W. + HOUSLEY,R.M. + SZALKOWSK1,F.J. + MARCUS,H.L. ( 1 9 7 4 )  
AUGER ELECTRON SPECTROSCOPY OF LUNAR SAMPLES 
PROCEED l NGS OF THE F l FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 3 P. 2423-2440 

GREENE,G.M- + KING,D.T.,JR. + BANHOLZER,G.S.,JR. + KING,E.A.,JR. ( 1 9 7 5 )  
S I Z E  AND MODEL ANALYSES OF FINES AND ULTRAFINES FROM SOME APOLLO 1 7  SAMPLES 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 51 7-528 

GRISCOt4,D.L. ( 1  9 7 5 )  
ON THE HIGH-TEMPERATURE S T A B I L I T Y  OF MAGNETITE: IMPLICATIONS FOR LUNAR SOlL  

MAGNET l SM 
PROCEED1 NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P.  3081 -3090 

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 843 -860  
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HINTENBERGER,H. + SCHULTZ,L. + WEBER,H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR F I N E S  AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE ORIG IN  OF S O l L  BRECCIAS 
PROCEEDI NGS OF THE s I XTH LUNAR sc I ENCE CONFERENCE 
VOL. 2 Pa 2261  - 2 2 7 0  

HOUSLEY,R.M. + CIRLIN,E.H. + PATON,N.E. + GOLDBERG,I.B. ( 1 9 7 4 )  
SOLAR WIND AND MICROMETEORITE ALTERATION OF THE LUNAR REGOLITH 
PROCEED 1 NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 2 6 2 3 - 2 6 4 2  

KOROTEV,R.L. ( 1 9 7 6 )  
GEOCHEMISTRY OF GRAIN-SIZE FRACTIONS OF SOILS FROM THE TAURUS-LITTROW VALLEY 

FLOOR 
PROCEED1 NGS OF THE SEVENTH LUNAR SC IENCE CONFERENCE 
VOL. 1 P.  6 9 5 - 7 2 6  

KRAHENBUHL, U. + GRUTTER, A. + VONGUNTEN,H.R. + MEYER,G. + WEGMULLER, F. + ( 1  9 7 7 )  
WYTTENBACH, A. 

VOLATILE AND NON-VOLATILE ELEMENTS I N  GRAIN-SIZE FRACTIONS OF APOLLO 1 7  SOILS  
75081,  7 2 4 6 1  AND 7 2 5 0 1  

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 9 0 1 - 3 9 1 6  

LAUL,J.C. +HILL,D.W.+SCHMITT,R.A.  ( 1 9 7 4 )  
CHEM lCAL  STUD1 ES OF APOLLO 1 6  AND 1 7 SAMPLES 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1047 -1066  

LAUL, J.C. + SCHMITT,R.A. ( 1 9 7 3 )  
CHEM l CAL C.OMPOS I T  ION OF APOLLO 15, 16, AND 1 7 SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1349-1  368 

LAUL,J.C. + SCHMITT,R.A. ( 1 9 7 4 )  
SIDEROPHILE AND VOLATILE TRACE ELEMENTS I N  APOLLO 1 7  BOULDER-2 ROCKS AND SOILS  
LUNAR SCIENCE V - L.S.I.  + J.S.C. 
PART I1 P. 441 -443  

LAUL,J.C. + VANIMAN,D.T. PAPIKE,J.J.  ( 1 9 7 8 )  
SIMON, S. 

CHEMISTRY AND PETROLOGY OF S I Z E  FRACTIONS FROM 
APOLLO . . I 7  DEEP DR 1 LL CORES 70009 -70006 .  
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2065 -2098  

LSPET ( 1  9 7 3 )  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 
NASA SP-330 P. 7-1 

MARK,R-K. + CLIFF,R.A. + LEE-HU,C. + WEATHERILL,G.W. ( 1 9 7 3 )  
RB-SR STUDIES OF LUNARBRECCIAS AND SOILS 
PROCEED1 NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1785-1  7 9 6  
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MASON,B. + JACOBSON,S. + NELENPJ. + MELSON,W.G. + SIMKIN,T .  ( 1 9 7 4 )  
REGOLITH COMPOSITIONS FROM THE APOLLO 1 7  M I S S I O N  
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART l l P. 4 9 3 - 4 9 5  

MASON,B. + JACOBSON,S. + NELENPJ. + MELSON,W.G. + SIMKIN,T .  + THOMPSON,G. ( 1 9 7 4 )  
REGOLITH COMPOSITIONS FROM THE APOLLO 1 7  M I S S I O N  
PROCEED l NGS OF THE F l FTH  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 8 7 9 - 8 8 6  

MCKAY,D.S. + FRULAND,R.M. + HEIKEN, G.H. ( 1 9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOILS . PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 8 8 7 - 9 0 6  

MEINSCHEIN,W.G. + MACK,G. ( 1 9 7 6 )  
EVOLUTION OF LUNAR S O l L  7 5 0 8 1  
LUNAR SCIENCE V I  I - L.S. I .  
PART I I  P. 543 -545  

MlLLER,M.De + PACER,R.A. + MA,M.-S. + HAWKE,B.R. + LOOKHART,G.L. + EHMANN,W.D. ( 1 9 7 4 )  
COMPOSITIONAL STUDIES OF THE LUNAR REGOLITH A T  THE APOLLO 1 7  S I T E  
PROCEED l NGS OF THE F l FTH  LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P .  1079-1 0 8 6  

MOORE,C.P. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND S K F U R  CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL, 2 P. 1897-1  9 0 6  

MORGAN,J.W. + GANAPATHY,R. + HIGUCH1,H. + KRAHENBUHL,U. + ANDERS,E. ( 1 9 7 4 )  
LUNAR'.BASINS: TENTATIVE CHARACTERIZATION OF PROJECTILES, FROM METEORITIC 

ELEME,NTS I N  APOLLO 1 7 BOULDERS 
PR0CEEDI:NGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 703-1 7 3 6  

MORRIS,R.V. ( 1  9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 

a PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  3 1  5 -335  

MORRlS,R'.V. ( 1  9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-S I Z E  DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL :  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEED I h4GS OF THE E 1 GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P .  3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  
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MULLER, 0. ( 1 9 7 4 )  
SOLAR WIND NITROGEN AND INDIGENOUS NITROGEN I N  APOLLO 1 7  LUNAR SAMPLES 
PROCEED1 NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1 9 0 7 - 1 9 1 8  

NYQUIST,L.E. + BANSAL,B.M. + WIESMANN,H. + JAHN,B.M. ( 1 9 7 4 )  
TAURUS-LITTROW CHRONOLOGY: SOME CONSTRAINTS ON EARLY LUNAR CRUSTAL DEVELOPMENT 
PROCEED l NGS OF THE F l FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P.  151  5-1 5 4 0  

PEPIN,R.O. +BASFORD,J.R. +DRAGON,J.C. +COSCIO,M.R.,JR. +MURTHY,V.R. ( 1 9 7 4 )  
RARE GASES AND TRACE ELEMENTS I N  APOLLO 1 5  D R I L L  CORE F INES:  DEPOSITIONAL 

CHRONOLOGIES AND K-AR AGES, AND PRODUCTION RATES OF SPALLATION-PRODUCED HE3, 
NE21, AND AR38 VERSUS DEPTH 

PROCEED1 NGS OF THE F 1 FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P.  2149 -2184  

PILLINGER,C.T. + DAVIS,P.R. + EGLINTON,G. + GOWAR,A.P. + JULL,A.J.T. + ( 1 9 7 4 )  
MAXWELL,J.R. + HOUSLEY,R.M. + CIRLIN,E.H.  

THE ASSOCIATION BETWEEN CARBIDE AND F INELY-D IV IDED METALLIC IRON I N  LUNAR F I N E S  
PROCEED l NGS OF THE F 1 FTH  LUNAR SC l ENCE CONFERENCE 

'VOL. 2 P. 1949-1  9 6 2  

. REED,G.W.,JR. + ALLEN,R.O.,JR. + JOVANOVIC,S. ( 1 9 7 7 )  
' V O L A T I L E  METAL DEPOSITS ON LUNAR SOILS--RELATION TO VOLCANISM 

PROCEED I NGS OF THE E l GHTH LUNAR SC l ENCE CONFERENCE . . : VOL. 3 P.  391'7-3930 

.REES,C.E. + THODE,H.G. ( 1 9 7 4 )  
SULFUR CONCENTRATIONS AND ISOTOPE RATIOS I N  APOLLO 1 6  AND 1 7  SAMPLES 

. PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
. VOL. 2 P. 1963-1 9 7 4  

RH:ODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O l L  CHEMISTRY AT APOLLO 1 7  LANDING S I T E  
PROCEED 1 NGS OF THE F l FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P.  1097-1 1 1 8  

SCHONFELD,E. ( 1 9 7 4 )  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY  KREEP: INTERPRETATION B Y  M I X I N G  

' MODELS 
PROCEED 1 NGS OF THE F l FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1269-1  2 8 6  

STOENNER,R.W. +DAVIS,R. ,JR.  +NORTON,E. +BAUER,M. ( 1 9 7 4 )  
'RADIOACTIVE RARE GASES, TRIT IUM,  HYDROGEN, AND HELIUM I N  THE SAMPLE RETURN 

CONTAINER, AND I N  THE APOLLO 1 6  AND 1 7  DR I L L  STEMS 
PROCEED l NGS OF THE F l FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 2 2 1 1 - 2 2 3 0  

TALWANI,P. + NUR,A. +KOVACH,R.L. ( 1 9 7 4 )  
1 MPL ICAT IONS OF ELASTIC WAVE VELOC I T l E S  FOR APOLLO 1 7  ROCK POWDERS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 291  9 - 2 9 2 6  
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TAYLOR,H.C.J. + CARTER,J.L. ( 1 9 7 4 )  
APOLLO 1 7: COMPARAT l VE CHEM l STRY OF OL I V I  NES, PYROXENES, ANG PLAGl OCLASES FROM 

REGOL ITH SAMPLES 74220,87,  74241,40 AND 75081,52 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL'. 1 P. 925 -934  

TAYLOR,L.A. + WILLIAMS,K.L. + SARDI,O. ( 1 9 7 3 )  
MINERALOGY AND GEOCHEMISTRY OF OPAQUE AND NON-OPAQUE PHASES I N  SELECTED 

APOLLO 1 7  SAMPLES 
TRANSACTIONS. AMERICAN GEOPHYSICAL UNION 
VOL. 5 4  P. 615 

TAYLOR,L.A. + WILLIAMS,K.L. + SARDI,O. ( 1 9 7 3 )  
SELECTED APOLLO 1 7 SOILS - M l NERALOGY AND GEOCHEM l STRY OF OPAQUE AND NON-OPAQUE 

PHASES 
EARTH AND PLANETARY SCIENCE LETTERS 
VOL. 21 ( 1  P. 6 -12  

TSAY,F.D. + LlVE,D.H. ( 1 9 7 4 )  
FERROMAGNETIC RESONANCE STUDIES OF THERMAL EFFECTS ON LUNAR METALLIC FE  PHASES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2737 -2746  

VON GUTENPH-R. + WEGMULLER,F. + KRAHENBUHL,U. ( 1 9 8 2 )  
LOW TEMPERATURE VOLATIL IZATION ON THE MOON 
PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N JOURNAL OF GEOPHY S l CAL RESEARCH 
VOL. 87, A279-A282 

WARRE-N,N. + TRICE,R.E. ( 1 9 7 5 )  
CORRELATION OF ELASTICMODULI SYSTEMAT.ICS WITH T E X T R E  I N  LUNAR MATERIALS 
PROCEED l NGS OF THE S IXTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 3255-3268 
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SOIL: 75110 

LOCATION COFMENTS: LRV-7 sample, from the apex o f  V i c to ry  Crater, on i nne r  s lope of  
c r a t e r  rim. Scooped from upper few cent imeters o f  r e g o l i t h .  

GENERIC SUBSAMPLES: MISCELLANEOUS: , 

1. 75111 ( 235.0 gm): < 1 mn 1. Col lec ted mass: 383.93 gm 
2. 75112 ( 10.20 gm): 1-2 mn 2. Color: Dark o l i v e  gray (5Y 311) 
3. 75113 ( 6.76 gm): 2-4 mn 3. Bag no.: Doc. bag 43Y 
4. 75114 ( 6.87 gm): 4-10 mn 4. Container: Returned f n sample c o l l  e c t i  on 
5. 75115 ( 2.60 gm): > 1 cm bag 8, i n  a i r .  Processed i n  
6. 75110 ( 122.5 gml: Reserve N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 54.0, submature 

2. Agglut inates:  52 

3. 

4. 

GRAIN SIZE PARAMETERS: 

W O R  ELEMENTS: TRACE ELEMENTS: 

- 

A1 203 : 

Cr203 : 

FeO : 
MnO : 

MgO : 

CaO : 

Sc : 

v : 
Co : 
Ni : 

Ba : 
Sr : 

Hf: 

Ta : 

Th : 

U : 

ppm - PPm 
La : 

Nd : 

Sm: 
Eu : 

Tb : 

Dy: 

Ho : 

Tm : 

Yb: 

Lu : 

PETROGRAPHY: (90-150 urn1 
(Heiken and McKay, 1974) 

Components 

Aggl u t f  nates 
Basal t ,  Equi . 
Basalt, Vario. 
Breccia:  

Low-Grade-Brown 
Low-Grade- 

Col o r1  ess 
Med-High Grade 

Anorthosi t e  
Catacl a s t i c  

Anorthosf t e  
Norf t e  
Gabbro 
P l  agf o c l  ase 
C1 i nopyroxene 
Orthopy roxene 
01 f v i ne  
I lmeni  t e  
Glass : 

Orange 
"Black" 
Col or1 ess 
Brown 
Gray, ''Ropy1' 
Other 

To ta l  Number 
Grains 300 
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BIBLIOGRAPHY FOR 7 5 1 1 1  

CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + MORGAN,C. + RALSTON,C. + WALKER,R.M. + ( 1 9 7 4 )  
YUHAS, D. 

LUNAR SURFACE DYNAMICS: SOME GENERAL CONCLUSIONS AND NEW RESULTS FROM APOLLO 1 6  
AND 1 7  

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2 4 7 5 - 2 5 0 0  

GIBSON,E.K.,JR. + ANDRAWES,F.F. ( 1 9 7 8 )  
NATURE OF THE GASES RELEASED FROM LUNAR ROCKS 
AND SOILS  UPON CRUSHING 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 4 3 3 - 2 4 5 0  

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 4 )  
SULFUR ABUNDANCES AND D ISTRIBUT IONS I N  THE VALLEY OF TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1823-1  8 3 8  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOILS  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 4 3 - 8 6 0  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  3 1  5 -335  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  
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SOIL: 75120 

LOCATION COtQlENTS: LRV-8, between V ic to ry  and Hora t i o  Craters, i n  an area o f  "dark 
mantle.'' Surface sample scooped from upper few cent imeters o f  
reg01 i t h  . 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 75121 ( 240.3 gm): < 1 mn' 1. Col lec ted mass: 375.211 gin 
2. 75122 ( 5.20 gm): 1-2 mn 2. Color: Dark 01 i v e  gray (5Y 3/11 
3. 75123 ( 2.147 gm): 2-4 mn 3. Bag no. : Doc. bag 44Y 
4. 75124 ( 0.956 gm): 4-10 mn 4. Contaf ner: Returned i n  sample c o l l e c t i o n  
5. ( g m ) : > l c m  bag 8, i n  a i r .  Processed i n  
6. 75120 ( 126.6 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATUR ITY PARAMETERS: 

1. IS/FeO: 67.0, mature 

2. Agglut inates:  63 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS : 

Cr203 : 
FeO : 

MnO - : 

MgO : 

CaO : 

sc : 

V : 

Co : 
Nf : 
Ba : 
Sr: 

Hf: 

Ta : 

PETROGRAPHY: (90-150 um) 
(Hef ken and McKay, 1974) 

Components - % 

Agglut inates 63.0 
Basal t ,  Equi . 5.7 
Basalt, Vario. 2.3 
Breccf a : 

Low-Grade-Brown 2.0 
Low-Grade- 

Col o r 1  ess 0.3 
Med-High Grade 3.7 

Anorthosi t e  - 
Catacl a s t f  c 

Anorthosi t e  TRACE ELEMENTS : 
- 

Nor i  t e  - 
ppnr 

La : 

Ce: 

Nd : 

Sm: 
Eu : 

Tb : 

Dy: 
Ho : 

pprn ~ a b b r o  
P lag ioc lase 
C1 i nopyroxene 
Orthopyroxene 
01 i v i n e  
I lmeni  t e  
Glass : 

Orange 
"01 ack" 
Col or1  ess 
Brown 
Gray, "Ropy" 
Other 

Na20 : Th : Tm : Tota l  Number 

K20 : U : Yb: Grains 301 

P205 : Lu : 

S : 
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B 1 BL  1 OGRAPHY FOR 751 21 

GIBSON,E.K.,JR. + ANDRAWES,F.F. ( 1 9 7 8 )  
NATURE OF THE GASES RELEASED FROM LUNAR ROCKS 
AND SOILS UPON CRUSHING 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2433-2450 

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 4 )  
SULFUR ABUNDANCES AND DISTRIBUTIONS I N  THE VALLEY OF. TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 

s 
VOL. 2 P .  1823-1838 

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 843-860 

HINTENBERGER,H. + SCHULTZ,L. + WEBER,H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR FINES AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE ORIGIN OF S O l L  BRECCIAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2261-2270 

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1897-1906 

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 31  5-335 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

RHODES, J .M. + ADAMS, J .B. + BLANCHARD, D .P. + CHARETTE, M .P . + RODGERS, K. v . + ( 1 9 7 5  
JACOBS,J.W. + BRANNON,J.C. + HASKIN,L.A. 

CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS 
PROCEED 1 NGS OF THE S 1 XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 2291 -2308  

RHODES, J .M. + ADAMS, J .B. + CHARETTE ,M .B. + RODGERS, K .V. ( 1 9 7 5  
THE CHEMISTRY OF AGGLUTINATE FRACTIONS I N  LUNAR SOILS 
LUNAR SCIENCE V I  - L.S. I .  
P. 665-667 
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SOIL: 76030 

LOCATION COMMENTS: Stat ion 6, approximately 25 m from the large c lus te r  o f  boulders. 
Col lected as a surface sample along w i th  several breccias and a 
basal t (placed i n  separate bags). 

GENERIC SUBSIIMPLES: MISCELLANEOUS : 

1. 76031 ( 152.6 gm): < 1 m 1. Col lected mass: 180.96 gm 
2. 76032 ( 5.71 gm): 1-2 mn 2. Color: 
3. 76033 ( 4.58gm):2-4mn 3. Bag no.: Doc. bag 48Y 
4. 76034 ( 2.01 gm): 4-10 n 4. Container: Returned i n  sample co l l ec t i on  
5.  ( gm): > 1 m bag 5, i n  a i r .  Processed i n  
6. 76030 ( 16.06 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. I,/FeO: 64.0, mature 

2. Agglutinates: 

GRAIN SIZE PARAMETERS: 

W O R  ELEMENTS: 

% - 
Sf02 : 
T102 : 

A1203: 

Cr203 : 
FeO : 

MnO : 
MgO : 
CaO : 

Na20 : 
K20 : 

P205 : 

s : 

sc : 

v : 
Co : 

Ni : 

Ba : 

Sr : 

Hf: 

Ta : 

Th : 
U : 

TRACE ELEMENTS: 

ppm ppln 
La : 

Ce : 

Nd : 

Sm : 

Eu : 

Tb: 

Dy: 

Ho : 
Tm : 

Yb: 

Lu : 
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B l B L  l OGRAPHY FOR 76031 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

MORRIS,R.V. ( 1 9 8 0 )  . 

ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 
IN  THE LUNAR REGOL I TH 

IN  PROCEEDINGS OF T H E l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 7 1 2  
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SOIL: 72140 

LOCATION COMMENTS: LRV 2, between Sta t ions 1 and 2 on the  "prong" o r  very f a i n t  extension 
o f  the whi te  mantle. Surface sample o f  a very cohesive s o i l  . Ground 
surface i s  pat terned, " ra indrop"  tex ture .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 72141 ( 225.9 gm): < 1 mn 
2. 72142 ( 5.32 gm): 1-2 mn 
3. 72143 ( 1.88 gm): 2-4 mn 
4. 72144 ( 2.73 gm): 4-10 mn 
5. 72145 ( 1.25gm): > 1  cm 
6. 72140 ( 115.0 gm): Reserve 

1. Co l l ec ted  mass: 352.08 gm 
2. Color: Dark o l i v e  gray (5Y 3 /1)  
3. Bag no. : Doc. bag 27E 
4. Container: Returned i n  sample c o l l e c t i o n  

bag 6, i n  a i r .  Processed i n  

N2- 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 81.0, mature 

2. Agglut lnates:  51.0 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Rhodes e t  at., 1974) (Rhodes e t  a1 . , 1974) 

% - - PPm PP'" - 
Si02 : 43.11 . Sc: La: 10.2 

T i 0 2 :  4.37 V : Ce: 28.1 

A1203: 16.10 Co : Nd: 20.7 

Cr203: 0.37 Ni: 271 Sm: 6.70 

FeO : 13.45 Ba : Eu: 1.35 

MnO : 0.19 Sr: 156 Tb: 

MgO : 10.25 Hf : Oy: 9.82 

L 

K,O : 0.12 U : - Yb: 5.28 

PETROGRAPHY: (90-150 um) 
(Heiken and McKay, 1974) 

Components - % 

Agglu t ina tes  
Basalt, Equl. 
Basal t ,  Vario.) 
Breccia: 

LOW-~rade-Brown 
Low-Grade- 

Col or less-  
Med-Hi gh Grade 

Anorthost t e  
Catacl a s t i c  

Anorthosi t e  
Nor i  t e  
Gabbro 
P l  ag loc l  ase 
C1 i nopyroxene 
Orthopy roxene 
01 i v i n e  
I lmeni  t e  
G l  ass : 

Orange 
"Black" 
Col or1 ess 
Brown 
Gray, "Ropy" 
Other 

Tota l  Number 
Grains 
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SOIL: 76120 

LOCATION COMMENTS: LRV sample c o l l e c t e d  ha1 fway between SEP and S t a t i o n  6. Surface 
sample scooped from the  upper few centimeters. Co l l ec ted  from the 
"dark mantle.' 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 76121 ( 188.1 gm): < 1 mn 1. Col lec ted mass: 303.92 
2. 76122 ( 4.72 gm): 1-2 mn 2. Color: Dark o l i v e  gray EY 3/11 
3. 76123 ( 2.49 gm): 2-4 mn 3. Bag no. : Doc. bag 46Y 
4. 76124 ( 1.61 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5. ( gm): > 1 cm bag 5, i n  a i r .  Processed i n  
6. 76120 ( 107.0 gml: Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

1. Is/FeO: 71.0, mature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: 

Cr203: 

FeO : 

MnO : 
MgO : 

CaO : 

Sc : 

v : 
Co : 

Ni  : 

. Ba: 
Sr : 
Hf: 

Ta : 

Th: 

U : 

TRACE ELEMENTS: 

ppm pprn 
La : 

Ce: 

Nd: 

Sm : 
Eu : 
Tb : 
Dy : 

Ho : 

Tm : 
Yb: 

Lu : 
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BIBLIOGRAPHY FOR 76121 

MORRIS,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATUR.ITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1  9 8 0 )  
OR l G l  NS AND S IZE  D l  STR IBUT ION OF METALLIC IRON PARTICLES 

IN  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 71 2 
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B l B L  IOGRAPHY FOR 7 2 1  41  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SOILS 
PROCEED l NGS OF THE SEVENTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P .  3 3 7 - 3 4 9  

CHOU, C.-L . + BOYNTON, W .V. + SUNDBERG,L .L. + WASSON, J .T. ( 1 9 7 5  
VOLATILES ON THE SURFACE OF APOLLO 1 5  GREEN GLASS AND TRACE-ELEMENT 

DISTRIBUTIONS AMONGAPOLLO 1 5  SOILS  
PROCEED1 NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1 7 0 1 - 1 7 2 8  

CRIPE, J.D. + MOORE,C.B. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N  APOLLO 1 6  AND 1 7  LUNAR F I NES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 4 6 9 - 4 7 9  

CURTIS,D.B. +WASSERBURG,G.J. ( 1 9 7 7 )  
TRANSPORT AND EROSIONAL PROCESSES I N  THE TAURUS-LITTROW VALLEY - INFERENCES 

FROM NEUTRON FLUENCES I N  SURFACE SOILS  
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P,  3 0 4 5 - 3 0 5 7  

DESMARAIS,D.J. + BASU,A. + HAYES,J.M. + MEINSCHEIN,W.G. ( 1 9 7 5 )  
EVOLUTION OF CARBON ISOTOPES, AGGLUTINATES, AND THE LUNAR REGOLITH 
PROCEED l NGS OF THE S l XTH LUNAR SC IENCE CONFERENCE 
VOL. 2 P. 2 3 5 3 - 2 3 7 4  

DREIBUS,G. + KRUSE,H.+ SPETTEL,B. + WANKE,H. ( 1 9 7 7 )  
THE BULK COMPOSITION OF THE MOON AND THE EUCRITE PARENT BODY 
PROCEED I NGS OF THE E I'GHTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P .  2 1 1 - 2 2 7  

EHMANN,W.D. + CHY1,L.L. + GARG,A.N. + HAWKE,B.R. + MA,M.-S. + MILLER,M.D. + ( 1 9 7 5 )  
JAMES,W.D.,JR. + PACER,R.A. 

CHEMICAL STUDIES OF THE LUNAR REGOLITH WITH EMPHASIS ON ZIRCONIUM AND HAFNIUM 
PROCEED 1 NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1351 -1362  

GARG,A.N. +EHMANN,W.D. ( 1 9 7 6 )  
ZR-HF FRACTION I N  CHEMICALLY DEF l NED LUNAR ROCK GROUPS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 

1 VOL. 3 P. 3 3 9 7 - 3 4 1 0  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOILS  
PROCEED1 NGS OF THE F I FTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  8 4 3 - 8 6 0  

H I  NTENBERGER,H. + SCHULTZ,L. + WEBER,H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR F I N E S  AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE O R I G I N  OF S O l L  BRECCIAS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2261  - 2 2 7 0  
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HOUSLEY,R.M. + CIRLIN,E.H.  + PATON,N.E. + GOLDBERG, I .B. ( 1 9 7 4 )  
SOLAR WIND AND MICROMETEORITE ALTERATION OF THE LUNAR REGOLITH 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2 6 2 3 - 2 6 4 2  

LOVERING, J.F. + WARK,D.A. ( 1 9 7 5 )  
THE LUNAR CRUST-CHEMICALLY DEFINED ROCK GROUPS AND THEIR POTASSIUM-URANIUM 

FRACT 1 ONAT l ON 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 2 0 3 - 1 2 1 8  

MCKAY,D.S. + FRULAND,R.M. + HE I KEN, G.H. ( 1  9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 8 7 - 9 0 6  

MILLER,M.D. + PACER,R.A. + MA,M.-S. + HAWKE,B.R. + LOOKHART,G.L. + EHMANN,W.D. ( 1 9 7 4 )  
COMPOSlTlONAL STUDIES OF THE LUNAR REGOLITH A T  THE APOLLO 1 7  S I T E  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1079-1  0 8 6  

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEED 1 NGS OF THE F 1 FTH  LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1897-1 906 

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315 -335  

MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL:  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAAI3,R.K.L. + WINZER,S.R. ( 1 9 7 4 )  
OR l G I  N OF APOLLO 1 7 ROCKS AND SO l L S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1255-1 2 6 8  

PILLINGER,C.T. + DAVIS,P.R. + EGLINTON,G. + GOWAR,A.P. + JULL,A.J.T. + ( 1 9 7 4 )  
MAXWELL,J.R. + HOUSLEY,R.M. + CIRLIN,E.H.  

THE ASSOC l AT l ON BETWEEN CARB 1 DE AND F I NELY-D I V I DED METALL l C l RON I N LUNAR F l NES 
PROCEED l NGS OF THE F 1 FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1949 -1962  

S O I L  7 2 1 4 1  
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RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O l L  CHEMISTRY AT APOLLO 17 LANDING S I T E  
PROCEED l NGS OF THE F l FTH LUNAR SC IENCE CONFERENCE 
VOL. 2 P. 1097 -1118  

SCHONFELD, E . ( 1 9 7 4  ) 
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY M I X I N G  

MODELS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE. 
VOL. 2 P. 1269-1 2 8 6  

WANKE,H. + PALME,H. +BADDENHAUSEN,H. + DRE IBUS,G. + JAGOUTZ,H. + KRUSE,H. + ( 1  9 7 4 )  
SPETTEL,B. + TESCHKE,F. + THACKER,R. 

CHEMl STRY OF APOLLO 16AND 1 7  SAMPLES: BULK COMPOS I T  ION, LATE STAGE 
ACCUMULAT l ON AND EARLY D l  FFERENT l AT ION OF THE MOON 

PROCEED l NGS OF THE F l FTH LUNAR SC I ENCE CONFERENCE 
VOL. 2 P. 1307-1 3 3 6  

SO lL  72141  
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SOIL: 76130 

LOCATION COMMENTS: LRV-10, a t  the  t u r n i n g  p o i n t  between the SEP and S t a t i o n  6. Surface 
. sample o f  s o i l  p lus  3 rocks. 

GENERIC SUBSPMPLES: MISCELLANEOUS: 

1. 76131 ( 146.1 gm): < 1 mn 1 Col lec ted mass: 180.77 gm 
2. 76132 ( 6.79gml: 1 -2mn 2. Color: Med. gray ( f i e l d  desc r ip t i on )  
3. 76133 ( 5.21 gm): 2-4 mn 3. Bag no.: Doc. bag 47Y 
4. 76134 ( 3.10 am): 4-10 mn 4. Container: Returned i n  samole c o l l e c t i o n  

bag 5, i n  a i r .  Processed i n  
N,. 

6. 76130 ( 19.57 gm): Reserve 
L 

* Not i n c l  uded i n  t o t a l  mass o f  s o i l  . 
SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 70.0, mature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: 

X - 
Si02 : 

Ti02 : 

FeO : 

MnO : 

MgO : 

CaO : 

Na20 : 

K20 : 

P205 : 

s : 

sc : 

v : 
Co : 

Ni : 

Ba : 

Sr : 

H f :  

Ta : 

Th : 

U : 

TRACE ELEMENTS: 

ppm ppm 
La : 

Ce : 

Nd: 

Sm: 

Eu : 

Tb : 

Dy: 

Ho : 
Tm : 

Yb: 

Lu : 
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B l EL l OGRAPHY FOR 761  31 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATUR I T Y )  OF LUNAR. SO I LS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. ( 1  9 8 0 )  
OR IG INS  AND S I Z E  D I S T R I B U T I O N  OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1  71 2 
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SOIL: 76220 

LOCATION COMMENTS: S ta t i on  6, a t  the  base of North Massif. Co l lec ted i n  the boulder 
t rack  about 10 m upslope from the  boulder c lus te r .  Surface sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 76221 ( 390.4 gm): < 1 mn 1. Col lec ted mass: 612.84 gm 
2. 76222 ( 13.65 gm): 1-2 mn 2. Color: Med. ol. ive gray 
3. 76223 ( 8.26 gm): 2-4 mn 3. Bag no.: Doc. bag 534 
4. 76224 ( 3.83 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5. ( gm): > 1 cm bag 7, i n  a i r .  Processed i n  
6. 76220 ( 196.7 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 66.0, mature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M,: 

2. Md: 

3. 

MAJOR ELEMENTS: 

% - 
Si02 : 
Ti02 : 

A1 203: 

Cr203: 

FeO : 

MnO : 

MgO : 

CaO : 

Sc : 

V : 

Co : 

Ni : 
Ba : 

Sr: 

Hf: 

Ta : 
Th : 

U : 

TRACE ELEMENTS: 

ppln E!! 
La : 

Ce : 
Nd: 

Sm: 

Eu : 

Tb : 

Dy: 

Ho : 
Tm : 
Yb: 

Lu : 
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BIBLIOGRAPHY FOR 7 6 2 2 1  

BUTLER,J.C. +K lNG,E.A. ,JR.  ( 1 9 7 4 )  
ANALYSIS OF THE GRAINSIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F I N E S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 8 2 9 - 8 4 2  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND I S/FEO COMP 1 L A T  l ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRlS,R.V. ( 1 9 8 0 )  
OR IG INS  AND S I Z E  D ISTRIBUT ION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEED1 NGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1  7 1 2  
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SOIL: 76240 

LOCATION COMMENTS: S t a t i o n  6, a t  the  base of North Massi f .  "Shadowed" s o i l ,  c o l l e c t e d  
1-2 m beyond the overhang of a 5 x 4 x 3 m boulder. Scooped from a 
depth o f  4-5 cm. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 76241 ( 21.14 gm): < 1 mn 1. Col lec ted mass: 490.54 gm 
2. 76242 ( 1.20 gm): 1-2 IIITI 2. Color: O l i v e  gray (5Y 4/1) 
3. 76243 ( 1.23 gm): 2-4 mn 3. Bag no.: Doc. bag 312 
4. 76244 ( 1.53 gm): 4-10 mn 4. Container: Returned i n  sample co l  1 e c t i o n  
5.* 76245 ( 14.74 gm): > 1 cm bag 4, i n  a i r .  Processed i n  

t o  76246 
6. 76248 ( 450.7 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 56.0, submature 

2. Agglut inates:  48 

GRAIN SIZE PARAMETERS: 

1. M,: 100 um ( <  1 cm); 53 urn ( <  1 mn) 

PETROGRAPHY: ( 90-150 um) 
(Heiken and McKay, 1974) 

. . 
Components - % 

Agglu t ina tes  48.0 
Basal t ,  Equi . 2.3 
Basa l t ,  Vario. 1.0 
Breccia: 

Low-Grade-Brown 4.7 
Low-Grade- 

Col or1  ess 2.7 - 
2. Md: 64 urn ~ e d i ~ i g h  Grade 12.3 

Anorthosi t e  0.3 
3. Ca tac las t i c  

MAJOR ELEMENTS: TRACE ELEMENTS :, Anorthosi t e  
1.3 

Nor i  t e  
(Rhodes e t  a1 ., 1974) (Baedecker e t  a1 ., 1974) Gabbro 

- - 

Si02 : 

Ti02 : 

A1 203 : 

Cr203: 

FeO : 

MnO : 

MgO : 

CaO : 

Na20 : 

K20 : 

P2°5 : 
S : 

Sc : 

v : 

Co: 

N i  : 

Ba : 

Sr : 

H f :  

Ta : 

Th : 

U : 

ppm 
Plag ioc lase 12.0 - pprn ~l i nopy roxene 5.0 

3 1 La : 

Ce: 34 

37 Nd: 

Sm: 

Eu: 1.6 

Tb: 1.8 

6.7 Dy: 
0.88 Ho: 

2.7 Tm : 

Yb: 4.8 

Lu : 

orthopyroxene 
O l i v i n e  
I lrneni t e  
G l  ass : 

Orange 
"Black" 
Col or1  ess 
Brown 
Gray, "Ropyu 
Other 

Tota l  Number 
Grains 
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B 1 BL  I OGRAPHY FOR 7 6 2 4 0  

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE AND SlDEROPHlL lC TRACE ELEMENTS I N  THE SOILS AND ROCKS OF 

TAURUS-LITTROW 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1625-1 644 

FRUCHTER,J.S. + REEVES,J.H. + EVANS,J.C. + PERKINS,R.W. ( 1 9 8 1 )  
STUDIES OF LUNAR REGOLITH DYNAMICS USING MEASUREMENTS OF COSMOGENIC 

RADIONUCLIDES I N  LUNAR ROCKS, SOILS AND CORES 
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
1 ZA, 567-575 

GIBSON,E.K.,JR. + ANDRAWES,F.F. ( 1 9 7 8 )  
NATURE OF THE GASES RELEASED FROM LUNAR ROCKS 
AND SOILS UPON CRUSHING 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2433 -2450  

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 4 )  
SULFUR ABUNDANCES AND DISTRIBUTIONS I N  THE VALLEY OF TAURUS-LITTROW 
PROCEEDINGS' OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P . 1 8 2 3 - 1 8 3 8  

HEIKEN,G.H.' + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY, O F  APOLLO 1 7 SO I L S  
PROCEEDINGS OF THE FIFTH.LUNAR SCIENCE CONFERENCE ' 

VOL. 1 P. 843 -860  

KE I TH, J .E .' + CLARK, R. S. + BENNETT, L .  J . ( 1 9 7 4 )  
DETERM I NAT'I ON OF NATURAL AND COSM I c RAY I NDUCED RAD IONUCL I DES IN APOLLO 1 7 LUNA 

SAMPLES 
PROCEEDINGS OF'THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2121 -2138  

LSPET ( 1  9 7 3 )  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 
NASA SP-330 P i  7-1 

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS .OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1897 -1906  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  31 5-335 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  
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PEARCE,G.W. + CHOU,C.-L. ( 1 9 7 6 )  
RELATIONSHIPS BETWEEN SlDEROPHlLE ELEMENTS AND METALLIC IRON 

CONTENTS OF APOLLO 1 6  AND 1 7  LUNAR SOILS 
LUNAR SCIENCE V I I  - L . S . I .  
PART I I  P. 6 7 3 - 6 7 5  

RANCITELL1,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 4 )  
ANISOTROPHY OF THE AUGUST 4-7, 1 9 7 2  SOLAR FLARES AT THE APOLLO 1 7  S l T E  
LUNAR SCIENCE V - L . S . I .  + J.S.C. 
PART I I P. 618 -620  

RANCITELL1,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 4 )  
SOLAR FLARE AND LUNAR SURFACE PROCESS CHARACTERIZATION AT THE APOLLO 1 7  S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  21 85 -2204  

SILVER,L.T. ( 1 9 7 4 )  
PATTERNS OF U-TH-PB DISTRIBUTIONS AND ISOTOPE RELATIONS I N  APOLLO 1 7  SOILS 
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART I I  P. 706 -708  

RHODES,J.M. + RODGERS,KeV. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WICSMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O l L  CHEMISTRY AT APOLLO 1 7  LANDING S I T E  
PROCEED l NGS OF THE F 1 FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1097 -1118  

VON~GUTEN,H.R. + WE&ULLER,F. + KRAHENBUHL,~. ( 1 9 8 2 )  
LOW TEMPERATURE VOLATILIZATION ON THE MOON , 

PROCEEDINGS OF THE 1 3 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
I N JOURNAL OF GEOPHY S l CAL RESEARCH 
VOL . . 8 7 ,  A279-A282 

YOK0YAMA;Y. +REYSS,J.L. +GUICHARD,F. ( 1 9 7 5 )  
22NA-26At  STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1823-1 8 4 4  
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SOIL: 76260 

LOCATION COMMENTS: S t a t i o n  6, a t  t he  base o f  North Massif.  "Skim" sample ( t o  depth of  
2 cm) c o l l e c t e d  outs ide the l i m i t  (about 1 m) o f  the  boulder overhang 
where sample 76240 was co l lec ted.  

3 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 76261 ( 170.7 gm): < 1 mn 1. Co l lec ted  mass: 292.93 gm 
2. 76262 ( 8.55 gm): 1-2 nnn 2. Color: Very dark gray (5Y 311 ) 
3. 76263 ( 6.57 gm): 2-4 mn 3. Bag no.: Doc. bag 313 
4. 76264 ( 8.76 gm): 4-10 mm 4. Contalner: Returned i n  sample c o l l e c t i o n  
5. 76265 ( 1.75 gm): > 1 cm bag 4, i n  a i r .  Processed i n  
6. 76260 ( 96.6 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 58.0, submature 

2. Agglut inates:  45 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M,: 87 um ( <  1 an); 58 um ( <  1 mn) 
2. Md: 

W O R  ELEMENTS: TRACE ELEMENTS : 
(Rhodes e t  a1 . , 1974) (Baedecker e t  a1 ., 1974) 

% - ppm - PPm 

PETROGRAPHY: (90-150 um) 
(Hefken and McKay, 1974) 

Components 

Agg lu t ina tes  
Basal t ,  Equi . 
Basal t ,  Varlo. 
Breccia: 

Low-Grade-Brown 
Low-Grade- 

Col or1 ess 
Med-Hi gh Grade 

Anorthosi t e  
Ca tac las t i c  

Anorthosi t e  
Nor i  6 
Gabbro 
P l  aa ioc l  ase 

S102:  43.64 Sc: 30 La : C1 i nopyroxene 9.3 
Ce : Orthopyroxene 3.3 

TiOp : 3.38 V : - 01 i v i  ne 0.7 - 
A1203: 17.96 Co: 32 Nd: I lmenl  t e  1.0 

N i  : Sm : Glass: 
Cr203: 0.28 !range 0.7 
FeO : 10.93 Ba : Eu: 1.5 Black" 1.3 

Tb : Col or1  ess 2.0 
MnO : 0.16 Sr : - Brown 1.9 
MgO : 10.75 Hf: 5.6 Dy: Gray, "RopyI1 - 

Other - 
CaO : 12.11 Ta : - Ho : 

Na20:  0.43 Th : - Tm : 

K20 : 0.12 U : Yb: - 
To ta l  Number 

Gral ns 300 
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BIBLIOGRAPHY FOR 76261  

ALLEN,R.O.,JR. + JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
AGGLUTINATES: ROLE INELEMENT AND ISOTOPE CHE,MlSTRY AND INFERENCES REGARDING 

VOLATILE-RICH ROCK 6 6 0 9 5  AND GLASS 7 4 2 2 0  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2271 -2280  

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE AND SlDEROPHlL lC TRACE ELEMENTS I N  THE SOlLS AND ROCKS OF 

TAURUS-L I TTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1625 -1644  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SOlLS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  337 -349  

.BOGARD,D.D. + HIRSCH,W.C. + NYQUIST,L.E. ( 1 9 7 4 )  
NOBLE GASES I N  APOLLO 1 7  FINES:  MASS FRACTIONATION EFFECTS I N  TRAPPED XE AND K 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1975-2004 

CHOU,C.-L. + BOYNTON,W.V. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 5 )  
VOLATILES ON THE SURFACE OF APOLLO 1 5  GREEN GLASS AND TRACE-ELEMENT 

DISTRIBUTIONS AMONGAPOLLO 1 5  SOlLS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1701 -1728  

CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + MORGAN,C. + RALSTON,C. + WALKER,R.M. + ( 1  9 7 4 )  
YUHAS,D. 

LUNAR SURFACE DYNAMICS: SOME GENERAL CONCLUSIONS AND NEW RESULTS FROM APOLLO 1 6  
AND 1 7  

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 2475-2500 

DURRAN1,S.A. + KHAZAL,K.A.R. + ALI,A.  ( 1 9 7 6 )  
TEMPERATURE AND DURATION OF SOME APOLLO 1 7  BOULDER SHADOWS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 1157-1177 

EPSTEIN,S. + TAYLOR,H.P.,JR. ( 1 9 7 5 )  
INVESTIGATIQN OF THE CARBON, HYDROGEN, OXYGEN, AND SIL ICON ISOTOPE AND 

CONCENTRATIONS RELATIONSHIPS ON THE GRAIN SURFACES OF A VARIETY OF LUNAR 
SOlLS AND I N  SOME APOLLO 1 5  AND 1 6  CORE SAMPLES 

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1771 -1798  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOlLS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  843 -860  
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HINTENBERGER,H. + SCHULTZ,L. + WEBER,H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR F INES AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE ORIGIN  OF S O l L  BRECCIAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2261 -2270  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 4 )  
L A B I L E  AND NONLABILE ELEMENT RELATIONSHIPS AMONG APOLLO 1 7  SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1685-1 7 0 2  

KEITH,J .E.  + CLARK.,R.S. + BENNETT,L.J. ( 1 9 7 4 )  
DETERMINATION OF NATURAL AND COSMIC RAY INDUCED RADIONUCLIDES I N  APOLLO 1 7  LUNA 

SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2121 -2138  

LSPET ( 1 9 7 3 )  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 
NASA SP-330 P.  7-1 

MCKAY,D.S. + FRULAND,R.M. + HEIKEN, G.H. ( 1 9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  887 -906  

MORGAN,J.W. + GANAPATHY,R. + HIGUCH1,H. + KRAHENBUHL,U. + ANDERS,E. ( 1 9 7 4 )  
LUNAR BASINS: TENTATIVE CHARACTERIZATION OF PROJECTILES, FROM METEORITIC 

ELEMENTS I N  APOLLO 1 7  BOULDERS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
V O L a . 2  P.  1703 -1736  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315 -335  

MORRIS,R.V. ( 1 9 7 7 )  
OR l GI N AND EVOLUTION ON THE GRA IN-S I Z E  DEPENDENCE OF THE CONCENTRATION OF F I NE- 

GRAINED METAL I N  LUNAR SOIL:  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3719 -3747  

MORRIS,.R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

RANCITELL1,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 4 )  
ANISOTROPHY OF THE AUGUST 4-7, 1 9 7 2  SOLAR FLARES AT THE APOLLO 1 7  S I T E  
LUNAR SCIENCE V - L . S . I .  + J.S.C. 
PART I I  P. 618 -620  
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RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E.  + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELAT l ONSH l PS BETWEEN GEOLOGY AND SO l L ' CHEM l STRY AT APOLLO 1 7 LAND l NG S 1 TE 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 0 9 7 - 1 1 1 8  

VON GUTEN,H.R. + WEGMULLER,F. + KRAHENBUHL,U. ( 1 9 8 2 )  
LOW TEMPERATURE VOLAT IL IZAT ION ON THE MOON 
PROCEED l NGS OF THE 1 3 t h  LUNAR AND PLANETARY SC l ENCE CONFERENCE 
I N  JOURNAL OF GEOPHYSICAL RESEARCH 
VOL. 87 ,  A279-A282 

WIESMANN,H. + HUBBARD,N.J. 
THE RELATIONSHIPS BETWEEN GEOLOGY AND S O l L  CHEMISTRY AT APOLLO 1 7  LANDING S I T E  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1097-1118 

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1823 -1844  

S O l L  7 6 2 6 1  Handbook of Lunar Soils



SOIL: 76220 

LOCATION COMMENTS: S ta t i on  6, a t  the  base of North Massif. Co l lec ted i n  the boulder 
t rack  about 10 m upslope from the  boulder c lus te r .  Surface sample. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 76221 ( 390.4 gm): < 1 mn 1. Col lec ted mass: 612.84 gm 
2. 76222 ( 13.65 gm): 1-2 mn 2. Color: Med. ol. ive gray 
3. 76223 ( 8.26 gm): 2-4 mn 3. Bag no.: Doc. bag 534 
4. 76224 ( 3.83 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5. ( gm): > 1 cm bag 7, i n  a i r .  Processed i n  
6. 76220 ( 196.7 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 66.0, mature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M,: 

2. Md: 

3. 

MAJOR ELEMENTS: 

% - 
Si02 : 
Ti02 : 

A1 203: 

Cr203: 

FeO : 

MnO : 

MgO : 

CaO : 

Sc : 

V : 

Co : 

Ni : 
Ba : 

Sr: 

Hf: 

Ta : 
Th : 

U : 

TRACE ELEMENTS: 

ppln E!! 
La : 

Ce : 
Nd: 

Sm: 

Eu : 

Tb : 

Dy: 

Ho : 
Tm : 
Yb: 

Lu : 
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BIBLIOGRAPHY FOR 7 6 2 2 1  

BUTLER,J.C. +K lNG,E.A. ,JR.  ( 1 9 7 4 )  
ANALYSIS OF THE GRAINSIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F I N E S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 8 2 9 - 8 4 2  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND I S/FEO COMP 1 L A T  l ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRlS,R.V. ( 1 9 8 0 )  
OR IG INS  AND S I Z E  D ISTRIBUT ION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEED1 NGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1  7 1 2  
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SOIL: 76280 

L O C A ~ ~ O N  COMMENTS: S t a t i o n  6, a t  the  base o f  Nor th  Massi f .  "Scoop" sample c o l l e c t e d  
t o  a depth o f  5 cm below the "skim" sample 76260. Located about 1 m 
ou ts ide  the boulder overhang where sample 76240 was co l lec ted.  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 76281 ( 251.8 gm): < 1 mn 
2. 76282 ( 14.27 gm): 1-2 
3. 76283 ( 12.71 gm): 2-4 rnn 
4. 76284 ( 10.69 gm): 4-10 mm 
5.* 76285 ( 3.912 gm): > 1 cm 

t o  76286 
6. 76280 ( 153.0 gm): Reserve 

1. Co l l ec ted  mass: 446.382 gm 
2. Color: O l i v e  gray (5Y 4/11 
3. Bag no.: Doc. bag 472 
4. Container: Returned i n  sample c o l l e c t i o n  

bag 4, i n  a i r .  Processed i n  

N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 45.0, submature 

2. Agglut inates:  45 

3. 

4. 

GRAIN SIZE PARAMETERS: 

PETROGRAPHY: (90-150 um) 
(Heiken and McKay, 1974) 

Components - % 

Aggl u t i  nates 45.3 
Basalt, Equi . 5.0 
Basal t ,  Vario. 1.7 
Breccia: 

Low-Grade-Brown 5.3 

1. M,: 86 urn ( <  1 cm); 53 urn ( <  1 mn) Low-Grade- 
Co lor less  0.7 

2. Md: 70.8 um Med-High Grade 10.3 
Anorthosi t e  1.0 

3. Catacl a s t i c  

MAJOR ELEMENTS: TRACE ELEMENTS: Anorthosi t e  0.3 
Nor i  t e  - 

(Rhodes e t  a1 . , 1974) (Rhodes e t  a1 . , 1974) 

S i 0 2 :  43.56 

Ti02 : 3.83 

~ 1 ~ 0 ~ :  17.80 

Cr203: 0.29 

FeO : 11.26 

MnO : 0.16 

MgO : 10.55 

CaO : 12.18 

Na20 : 0.43 

PPm - 
sc : 

v : 
Co : 

Ni : 169 

Ba : 

Sr: 150 

Hf: 

Ta : 

Th : 

PPm - 
La : 

Ce : 

Nd : 

Sm : 

Eu : 

Tb : 

Dy: 

Ho : 

Tm : 

Gabbro 
P l  ag ioc l  ase 
C l  i nopyroxene 
Orthopyroxene 
01 i v i n e  
I lmeni  t e  
Glass: 

Orange 
"Black" 
Co lor less  
Brown 
Gray, "Ropy" 
Other 

To ta l  Number 
Grains 

K20 : 0.11 U : Yb: 

p205 : 0.09 Lu : 

S : 0.07 

Handbook of Lunar Soils



B l B L  l OGRAPHY FOR 76281 

ALLEN,R.O.,JR. t JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
AGGLUTINATES: ROLE INELEMENT AND ISOTOPE CHEMISTRY AND INFERENCES REGARDING 

VOLATILE-RICH ROCK 6 6 0 9 5  AND GLASS 7 4 2 2 0  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2271-2280 

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 4 )  
VOLAT l LE AND S I DEROPH l L l C TRACE ELEMENTS I N THE SO l L S  AND ROCKS OF 

TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1625-1 6 4 4  

BOGARD,D.D. + HIRSCH,W.C. + NYQUIST,L.E. ( 1 9 7 4 )  
NOBLE GASES I N  APOLLO 1 7  FINES:  MASS FRACTIONATION EFFECTS I N  TRAPPED XE AND K 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1975-2004 

CROZAZ,G. + DROZD,R. + HOHENBERG9C.M. + MORGANSC. + RALSTON,C. + WALKER,R.M. + ( 1 9 7 4 )  
YUHAS,D. 

LUNAR SURFACE DYNAMICS: SOME GENERAL CONCLUSIONS AND NEW RESULTS FROM APOLLO 1 6  
AND 1 7  

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2475 -2500  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 843 -860  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 4 )  
LAB I L E  AND NONLAB l LE ELEMENT RELAT l ONSH l PS AMONG APOLLO 1 7 SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1685 -1702  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I  AND P 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1737 -1752  

MCKAY,D.S. + FRULAND,R.M. + HEIKEN, G.H. ( 1 9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 887 -906  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315-335 

Handbook of Lunar Soils



MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL :  THE MATURATION OF LUNAR SOILS  TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:  
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2 ,  2 2 8 7 - 2 2 9 8  

RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O I L  CHEMISTRY AT APOLLO 1 7  LANDING S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1097-1  1 1 8  
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SOIL: 76320 

LOCATION COMMENTS: S t a t i o n  6, a t  the  base of North Massif. Sample o f  s o i l  on a f l a t  
sec t i on  o f  the  no r th  end o f  boulder # l  o f  the  boulder c l u s t e r .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 76321 ( 502.7 gm): < 1 nn 1. Col lec ted mass: 813.74 gm 
2. 76322 ( 23.10 gm): 1-2 mn 2. Color: 01 i ve gray ( 5 Y  411 ) 
3. 76323 ( 15.84 gm): 2-4 mn 3. Bag no.: Doc. bag 557 
4. 76324 ( 11.8 gm): 4-10 4. Container: Returned i n  sample c o l l e c t i o n  
5. ( gm): > 1 cm bag 7, i n  a i r .  Processed i n  
6. 76320 ( 260.3 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: PETROGRAPHY: (90-150 um) 
(Hei ken and McKay, 1974 ) 

1. IS/FeO: 93.0, mature 

2. Agglut inates:  39 Components - % 

3. Agg lu t ina tes  39.1 

4. Basal t ,  Equi . 2.7 
Basal t ,  Vario. - 

GRAIN SIZE PARAMETERS: Breccia: 
Low-Grade-Brown 4.3 

1. M,: 69 um ( <  1 cm); 53 urn ( <  1 mn) Low-Grade- 
Col or1  ess - 

2. Md: 57.8 um Med-High Grade 14.4 
Anorthosi t e  3. 

- 
Ca tac las t i c  

MAJOR ELEMENTS: TRACE ELEMENTS : Anorthosi t e  1.0 
- N o r i t e  - 

(Rhodes e t  a1 ., 1974) (Rhodes e t  a1 ., 1974) Gabbro - 
X P l  agioclase 15.7 - E?!!! Cl inopyroxene 6.7 

Si02 : 44.08 Sc : La : Orthopyroxene 5.7 
01 i v i n e  - Ti02 : 3.00 V : Ce : I lmen i  t e  0.3 

A1203: 18.41 Co : Nd: Glass: 

Cr203: 0.26 Ni :  210 Sm : Orange 1.3 
"Black" 2.3 

FeO : 10.53 Ba : Eu : Col or1  ess 2.3 

MnO : 0.15 Sr: 151 Tb : Brown 4.0 
Gray, "Ropy" - 

MgO : 10.82 Hf: Dy: Other - 
CaO : 12.23 Ta : Ho : Tota l  Number 
Na20 : 0.46 Th : Tm : Grains 2 99 

K20 : 0.13 U : Yb: 

P205 : 0.09 Lu : 

S : 0.07 
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BIBLIOGRAPHY FOR 76321  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SOILS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 337 -349  

BOGARD,D.D. + HIRSCH,W.C. + NYQUIST,L.E. ( 1 9 7 4 )  
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SOIL: 76500 

LOCATION COWENTS: S ta t i on  6, a t  base o f  the  North Massif. Surface sample c o l l e c t e d  25 m 
west o f  t he  boulder c l u s t e r  near a 10 m diameter c ra te r .  Co l l ec ted  as 
a s o i l  t o  accompany rake sample (76530 t o  76577). 

GENERIC SUBSAMPLES: MISCELLANEOUS : 

1. 76501 ( 630.7 gm): < 1 mn 1. Co l lec ted  mass: 1019.47 gm 
2. 76502 ( 22.76 gml: 1-2 mn 2. Color: 
3. 76503 ( 10.09 gm): 2-4 mn 3. Bag no.: Doc. bag 559 
4. 76504 ( 10.72 gm): 4-10 mn 4. Container: 
5.* 76505 ( 7.5 gm): > 1 cm 

t o  76506 
6. 76500 ( 345.2 gml: Reserve 

* Not Included i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 58.0, sulnnature 

2. Agglut inates:  47 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Apo l lo  17 P.E.T., 1973) (Rhodes e t  a1 . , 1974) 

Cr203: 0.26 

FeO : 10.32 

MnO : 0.14 

MgO : 11.08 

pprn 
sc : 

V : 

Co : 

N i :  203 

Ba : 

Sr: 151 

Hf: 

ppm 
La: 8.95 

Ce: 24.3 

Nd: 17.4 

Sm: 5.55 

Eu: 1.25 

Tb : 
Dy: 8.18 

PETROGRAPHY: (90-150 urn) 
(Heiken and McKay, 1974) 

Components 

Aggl u t l  nates 
Basal t ,  Equi. l 
Basalt, Vario. l 
Breccia: 

Low-Grade-Brown 
Low-Grade- 

Color less  
. Med-Hf gh Grade 

Anorthosi t e  
Catacl a s t l c  

Anorthosl t e  
Nor i  t e  
Gabbro 
P l  ag loc l  ase 
C1 i nopyroxene 
Orthopy roxene 
01 i v i n e  
I lmen i te  
Glass: 

Orange 
"81 ack" 
Col or1 ess 
Brown 
Gray, "Ropy" 
Other 

CaO : 12.28 Ta : Ho : Tota l  Number 

Na20 : 0.35 Th : - Tm : Grains 290 

K20 : 0.10 U : 0.44 Yb: 4.53 

P205 : 0.08 Lu : - 
s : 
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SOLAR W 1 YD NITROGEN AND INDIGENOUS NITROGEN I N  APOLLO 1 7  LUNAR SAMPLES 
PROCEED 1 NGS OF THE F l FTH LUNAR SC I ENCE CONFERENCE 
VOL. 2 P. 1 9 0 7 - 1 9 1 8  

MULLER, 0. ( 1 9 7 5 )  
L l T H O P H l L E  TRACE AND MAJOR ELEMENTS I N  APOLLO 1 6  AND 1 7  LUNAR SAMPLES 
PROCEED l NGS OF THE S 1 XTH LUNAR SC I ENCE CONFEREVCE 
VOL. 2 P. 1 3 0 3 - 1 3 1 2  
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NUNES,P.D. + TATSUMOT0,M. + UNRUH,D.M. ( 1 9 7 4 )  
U-TH-PB SYSTEMATICS OFSOME APOLLO 1 7  SAMPLES 
LUNAR SCIENCE V - L.S.1. + J.S.C. 
PART l l  P. 562-564 

NUNES,P.D. +TATSUMOTO,M. +UNRUH,D.M. ( 1 9 7 4 )  
U-TB-PB SYSTEMATICS OFSOME APOLLO 1 7  LUNAR SAMPLES AND IMPLICATIONS FOR A LUNA 

BAS I N EXCAVAT l ON CHRONOLOGY 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1487-1 51 4 

NYQUIST,L.E. + BANSAL,B.M. + WIESMANN,H. + JAHN,B.M. ( 1 9 7 4 )  
TAURUS-L I TTROW CHRONOLOGY: SOME CONSTRA 1 NTS ON EARLY LUNAR CRUSTAL DEVELOPMENT 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  151 5-1 540  

OtKELLY,G.D. + ELDRIDGE,J.S. + NORTHCUTT,K.J. ( 1 9 7 4 )  
COSMOGENIC RADIONUCLIDES I N  SAMPLES FROM TAURUS-LITTROW: EFFECTS OF THE SOLAR 

FLARE OF AUGUST 1972  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 2139 -2148  

PEARCE,G.W. + CHOU,C.-L. ( 1 9 7 6 )  
RELATIONSHIPS BETWEEN SlDEROPHlLE ELEMENTS AND METALLIC IRON 

CONTENTS OF APOLLO 1 6  AND 17 LUNAR SO I L S  
LUNAR SCIENCE VI I - L.S. I .  
PART I I  P. 673 -675  

PETROWSKI,C. + KERRIDGE,J.F. + KAPLAN,I.R. ( 1 9 7 4 )  
L IGHT ELEMENT GEOCHEMISTRY OF THE APOLLO 1 7  S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1939 -1948  

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. +LUM-STAA6,R.K.L. + WINZER,S.R. ( 1 9 7 4 )  
OR 1 G I  N OF APOLLO 1 7  ROCKS AND SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1255 -1268  

PHILPOTTS,J.A. + SCHUHMANN,S. + SCHNETZLER,C.C. + KOUNS,C.W. + DOAN,A.S.,JR. + ( 1 9 7 3 )  
WOOD,F.M. + BICKEL,A.L. + LUM-STAAB,R.K.L. 

APOLLO 1 7  - GEOCHEMICAL ASPECTS OF SOME SOILS, BASALTS, AND BRECCIAS 
TRANSACT IONS . AMER l CAN GEOPHYS ICAL UN l ON 
VOL. 54 P.  6 0 3  

PILLINGER,C.T. + DAVIS,P.R. + EGLINTON,G. + GOWAR,A.P. + JULL,A.J.T. + ( 1 9 7 4 )  
MAXWELL,J.R. + HOUSLEY,R.M. + CIRLIN,E.H. 

THE ASSOCIATION BETWEEN CARBIDE AND FINELY-DIVIDED METALLIC IRON I N  LUNAR F INES 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1949 -1962  

REES,C.E. + THODE,H.G. ( 1 9 7 4 )  
SULFUR CONCENTRATIONS AND ISOTOPE RATIOS I N  APOLLO 1 6  AND 1 7  SAMPLES 
PROCEED l NGS OF THE F 1 FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1963-1 9 7 4  
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RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O l L  CHEMl STRY AT APOLLO 1 7  LANDING s ~ T E  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  1097-11 .18  

ROSE,H.J.,JR. + CUTTITTA,F.  + BERMAN,S. + BROWN,F.W. + CARRON,M.K. + ( 1 9 7 4 )  
CHRISTIAN,R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS  AT TAURUS-LITTROW 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1 1 1 9 - 1 1 3 4  

SCHONFELD,E. ( 1 9 7 4 )  
THE CONTAM 1 NAT ION OF LUNAR H IGHLAND ROCKS BY KREEP: l NTERPRETAT ION BY  M l X l NG 

MODELS 
PROCEED 1 NGS OF THE F l FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1269-1  2 8 6  

SIMON,S.B. + PAPIKE,J.J. + LAUL,J.C. ( 1 9 8 1 )  
THE LUNAR REGOLITH: COMPARATI VE STUD1 ES OF THE APOLLO AND LUNA S I TEs . 
PETROLOGY OF SOILS  FROM APOLLO 17,  LUNA 16, 20, AND 2 4  
I N  PROCEEDINGS OF THE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 3 7 1  -388  

YOKOYAMA,Y. + REYSS, J.L. + GUICHARD,F. ( 1 9 7 5 )  

, . 
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEED I NGS OF THE ' S I XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1823-1 8 4 4  
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SOIL: 77510 

LOCATION COMMENTS: S t a t i o n  7, a t  t he  base of North Massif. Co l lec ted as a surface sample 
w i t h  5 rocks (77515 t o  77519, t o t a l  556.8 gm) 18 m east  o f  the  boulder 
sampled a t  S ta t i on  7. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 77511 ( 118.1 gm): < 1 mn 1. Co l l ec ted  mass: 202.81 gm 
2. 77512 ( 2.45 gm): 1-2 m 2. Color: O l i ve  gray (5Y 4/11 
3. 77513 ( 1.19gm): 2-4mn 3. Bag no. : Doc. bag 540 
4. 77514 ( 1.24 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5.* 77515 ( 556.8 gm): > 1 cm bag 7, i n  a i r .  Processed i n  

t o  77517 
6. 77510 ( 77.57 gn): Reserve N2' 

Not inc luded i n  t o t a l  mass o f  s o i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

1. IS/FeO: 80.0, mature 

2. ~ ~ ~ l u t i n a t e s :  

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS : 

( Rhodes e t  a1 . , 1974 1 
% - ppm ppm 

Si02 : Sc : La : 

Ti02 : V : Ce : 

Cr203 : 

FeO : 

MnO : 

MgO : 

CaO : 

Na20 : 

K20 : 

P205 : 

s : 

Co : Nd: 

Ni :  231 Sm : 

Ba.: Eu : 

Sr: 153 

Hf: 

Ta : 

Th : 
U : 

Tb : 

Dy: 

Ho : 

Tm : 
Yb: 

Lu : 
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B I B L  l OGRAPHY FOR 7751 1 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP 1 LAT ION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  D ISTRIBUT ION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOL l T H  
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1  71 2 

RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O I L  CHEMISTRY AT APOLLO 1 7  LANDING S I T E  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1 0 9 7 - 1 1 1 8  

b b l  
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SOIL: 77530 

LOCATION COMMENTS: S t a t i o n  7, a t  t he  base o f  North Massif.  Co l lec ted w i t h  "se lec ted 
rocks" (6  rocks, 77535 t o  77539 and 77545, t o t a l  1121.1 gm, c o n s i s t i n g  
o f  2 coarse-grained basa l ts ,  2 green-gray breccias,  1 l i g h t - g r a y  
brecc ia ,  and 1 tan-gray b recc ia ) .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 77531 ( 126.6 gm): < 1 mn 1. Co l l ec ted  mass: 219.46 gm 
2. 77532 ( 3.13 gm): 1-2 m 2. Color: 01 i v e  gray (5Y 4/11 
3. 77533 ( 2.51 gm): 2-4mn 3. Bag no.: Doc. bag 542 
4. 77534 ( 4.46 gm): 4-10 n 4. Container: Returned i n  sample c o l l e c t i o n  
5. ( gm): > 1 cm bag 7, i n  a i r .  Processed i n  
6. 77530 ( 82.76 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: PETROGRAPHY: (90-150 urn) 
(Heiken and McKay, 1974) 

1. IS/FeO: 79.0. mature 
Components 

2. Agglut inates:  54 
% - 

3. Aggl u t i  nates 54.0 
Basal t ,  Equi . 4.0 

4. Basa l t ,  Vario. 0.7 

GRAIN SIZE PARAMETERS: 
Breccia: 

Low-Grade-Brown 5.6 

1. MZ: 63 urn ( <  1 cm); 49 urn ( <  1 m) Lon-Grade- 
Col or1  ess 2.3 

2. Md: 48 urn Med-Hf gh Grade 9.7 
Anorthosi t e  0.7 

3. Catacl  a s t i c  

MAJOR ELEMENTS: TRACE ELEMENTS: 
Anorthosi t e  1.0 

Nor i  t e  
(Rhodes e t  a1 . , 1974) (Rhodes e t  a1 . , 1974) 

- 
Gabbro - 

% 
P lag ioc lase 9.3 - PP"' - C l  i nopyroxene 3.3 

SiO2 : 

Ti02 : 

A1 203: 

Cr203: 

FeO : 

MnO : 

MgO : 

CaO : 

Na20 : 

K20 : 

'2'5 : 
s : 

sc : 

v : 

Co : 

Ni : 

Ba: 123 

Sr: 155 

Hf: 

Ta : 

Th : - 
U : - 

La: 9.96 

Ce: 26.7 

Nd: 19.4 

Sm: 6.47 

Eu: 1.35 

Tb: 

Dy: 9.55 

Ho : 

Tm : 

Yb: 5.26 

Lu : - 

orthopyroxene 1.0 
O l i v i n e  0.7 
I lmeni  t e  1.3 
Glass : 

Orange 0.3 
"Black" 3.3 
Col or1  ess 0.3 
Brown 2.0 
Gray; "Ropy" - 
Other - 

Tota l  Number 
Grains 300 
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B I B L I O G R A P H Y  FOR 7 7 5 3 1  

HASU,A. t MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR S O I L S  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 3 3 7 - 3 4 9  

HEIKEN,G.H.  t MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  S O I L S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 8 4 3 - 8 0 0  

MCKAY,D.S. + FRULANl3,R.M. + H E I K E N ,  G.H. ( 1 9 7 4 )  
G R A I N  S I Z E  AND THE EVOLUTION OF LUNAR S O I L S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 8 8 7 - 9 0 6  

MOdRE,C.B. + LEWIS,C.F.  + CRIPE,J .D .  ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 8 9 7 - 1 9 0 6  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE I N D I C E S  OF LUNAR S O I L S :  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 3 1 5 - 3 3 5  

MORHIS,R.V. ( 1 9 7 7 )  
O R l G l Y  AND EVOLUTION ON THE G R A I N - S I Z E  DEPENDENCE OF THE CONCENTRATION OF F I N E -  

G R A I N E D  METAL I N  LUNAR S O I L :  THE MATURATION OF LUNAR S O I L S  TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE E I G H T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 7 1 9 - 3 7 4 7  

YORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATUR I TY ' OF LUNAR SO I LS: 
SOME CONCEPTS AND I S / F E O  C O M P I L A T I O N  

- I X  PQOCEEDINGS OF THE 9 T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2 ,  2 2 8 7 - 2 2 9 8  

RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E.  + ( 1 9 7 4 )  
NIESMANN,H. + HUBBARD,N.J. 

, THE R E L A T I O N S H I P S  BETWEEN GEOLOGY AND S O I L  CHEMISTRY A T  APOLLO 1 7  L A N D I N G  S I T E  

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 0 9 7 - 1 1 1 8  
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SOIL: 78120 

LOCATION COMMENTS: LRV-11, on the  r i m  o f  Slup Crater  between Sta t ions 7 and 8. Crew 
p icked up several fragmented aggregates ( c lods )  bu t  none were v i  st  b l  e 
i n  the re turned sample; most probably disaggregated and mixed i n  
t r a n s i t .  Scooped from upper few centimeters. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 78121 ( 121.6 gm): < 1 mn 1. Co l l ec ted  mass: 209.94 gm 
2. 78122 ( 4.43 gm): 1-2 mn 2. Color: 01 i v e  gray (5Y 4/11 
3. 78123 ( 2.49 gm): 2-4 n 3. Bag no.: Doc. bag 50Y 
4. 78124 ( 5.64 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5. ( gm): > 1 cm bag 5, i n  a i r .  Processed i n  
6. 78120 ( 75.78 gm): Reserve N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. I,/FeO: 68.0, mature 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS : 

MAJOR ELEMENTS: TRACE ELEMENTS: 
( P h i l l p o t t s  e t  a1 ., 1974) 

% - PPm - 
sio2 : Sc : 

Ti02 : V : 

A1 203 : Co : 

Cr203: N i  : 

FeO : Ba: 113 

MnO : Sr: 154 

MgO : H f :  

ppm 
La : 

Ce: 25.2 

Nd: 19.2 

Sm: 6.26 

Eu: 1.39 

Tb : 

Dy: 9.84 

CaO : Ta : Ho : 

Na20 : Th : Tm : 

K20 : U : Yb: 5.27 

'2'5 : Lu: 0.830 
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BIBLIOGRAPHY FOR 781 2 1  

GOSWAM1,J.N. + LAL,D. (1974) 
COSMIC RAY IRRADIATIONPATTERN A T  THE APOLLO 17 S I T E :  IMPLICATIONS TO LUNAR 

REGOLITH DYNAMICS 
PROCEED l NGS OF THE F l F T H  LUNAR SC IENCE CONFERENCE 
VOL. 3 P. 2643-2662 

HAPKE , B . ( 1  978) 
THE PHASE FUNCTION OF VENUS CLOUD PARTICLES FROM MARINER 10 DATA 
GEOPHYSICAL RESEARCH LETTERS 
VOL. 5, 1067-1 070 

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. (1974) 
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 17 LUNAR SAMPLES 
PROCEED l NGS OF THE F l F T H  LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1897-1 906 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATLRITY)  OF LUNAR SOILS:  
SOME CONCEPTS AND I S/FEO COMP l L A T  1 ON 
I N  PROCEEDINGS OF THE 9 T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. (1980) 
ORIGINS  AND S I Z E  D I S T R I B U T I O N  OF METALk IC  IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE llTH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 71 2 

PHILPOTTS,J*A.  + SCHUHMANN,S. + KOUNS,C.W. + CUM-STAAB,R.K.L. + WINZER,S.R. (1974) 
OR l G l N OF APOLLO 1 7 ROCKS AND SO l L S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1255-1 268 
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SOIL: 78220 

LOCATION COWENTS: S t a t i o n  8, a t  base o f  Sculptured H i l l s ,  south o f  Wessex C l e f t .  78220 
was c o l l e c t e d  from the  r e g o l i t h  surface under a 2-3 m diameter n o r i t e  
boulder r o l l e d  over by the  crew. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 78221 ( 227.1 gml: < 1 mn 1. Co l l ec ted  mass: 344.78 gm 
2. 78222 ( 5.21 gm): 1 - 2 m  2. Color: Dark o l i v e  gray (5Y 3/1) 
3. 78223 ( 2.69 gm): 2 - 4 m  3. Bag no.: Doc. bag 545 
4. 78224 ( 1.48 gm): 4-10 mn 4. Container: Returned i n  sample co l  l e c t i o n  
5. ( gm): > 1 cm bag 7, i n  a i r .  Processed i n  
6. 78220 ( 108.3 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 93.0, mature 

2. Agglut inates:  57 

GRAIN SIZE PARAMETERS: 

1. M,: 50 urn ( <  1 cm); 45 um ( <  1 mn) 

2. Md:' 40 urn 

3. 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Duncan e t  a1 . , 1974) (Duncan e t  a1 . , 1'974) 

% - PPm - - PPrn 
Si02 : 43.67 Sc : La : 

Ti02 : 3.84 V : 68 Ce : 

~ 1 ~ 0 ~ :  17.13 . Co: 34 Nd : 

Cr203: 0.320 Ni :  221 Srn : 

FeO : 11.68 Ba: 109 Eu : 

MnO : 0.157 Sr: 147 Tb : 

MgO : 10.55 Hf: Dy: 

PETROGRAPHY: (90-150 urn) 
(Hei ken and McKay, 1974) 

Components % - 
Agglut ina tes  
Basal t ,  Equi . 
Basal t ,  Vario. 
Breccia : 

Low-Grade-Brown 
Low-Grade- 

Col or1  ess 
Med-Hi gh Grade 

Anorthosi  t e  
Catacl  a s t i c  

Anorthosi  t e  
Nor i  t e  
Gabbro 
P l  ag ioc l  ase 
C1 i nopyroxene 
Orthopyroxene 
01 i v i n e  
I lmeni  t e  
Glass: 

Orange 
"B lack" .  
Col or1 ess 
Brown 
Gray, "Ropy" 
Other 

CaO : 11.79 Ta : Ho : Tota l  Number 
Na20 : 0.37 Th : Tm : Grains ' 302 

K20 : 0.092 U : Yb: 
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B l B L  I OGRAPHY FOR 78221 

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SOlLS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 337-349 

BLANCHARD,D.P. + KOROTEV,R.L. + BRANNON,J.C* + JACOBS,J.W. + HASKIN,L.A. ( 1 9 7 5 )  
REID,A.M. + DONALDSON,C. + BROWN,R.W. 

A GEOCHEMICAL AND PETROGRAPHIC STUDY OF 1-2-MM FINES FROM APOLLO 1 7  
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL:2 P. 2321-2342 

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F INES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 829-842 

CRIPE,J.D. + MOORE,C.B. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N  APOLLO 1 6 AND 1 7 LUNAR F l NES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  469-479 

DUNCAN,A.R. +ERLANK,A.J. +WILLIS,J .P.  +SHER,M.K. +AHRENS,L.H. ( 1 9 7 4 )  
TRACE ELEMENT EVIDENCEFOR A TWO-STAGE ORIGIN OF SOME TITANIFEROUS MARE BASALTS 
PROCEED I NGS OF THE F IFTH LUNAR SC I ENCE CONFERENCE 
VOL. 2 P. 1147-1158 

GREENE,G.M. + KING,D.T.,JR. + BANHOLZER,G.S.,JR. + KING,E.A.,JR. ( 1 9 7 5 )  
S l Z E  AND MODEL ANALYSES OF FINES AND ULTRAFINES FROM SOME APOLLO 1 7  SAMPLES 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 517-528 

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 8 4 3 - 8 6 0 '  

LAUL, J.C. + PAPIKE,J.J. + SIMON,S.B. ( 1 9 8 1  
THE LUNAR REGOLITH: COMPARATIVE STUDIES OF THE APOLLO AND LUNAR SITES. 

CHEMISTRY OF SOILS FROM APOLLO 17. LUNA 16. 2 0  AND 2 4  
I N PROCEED I NGS OF THE 1 2 t h  LUNAR AND PLANETARY sc  1 ENCE CONFERENCE 
12A, 389-407 

MCKAY, D. S. + FRULAND, R.M. + HE I KEN, G.H. ( 1 9 7 4  
GRAIN S l Z E  AND THE EVOLUTION OF LUNAR SOILS 
PROCEED l NGS OF THE F I FTH LUNAR SC I ENCE CONFERENCE 
VOL. 1 P. 887-906 

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.De ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 17 LUNAR SAMPbES 
PROCEED l NGS OF THE F l FTH LUNAR SC I ENCE CONFERENCE 
VOL. 2 P. 1897-1 9 0 6  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 315-335 
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MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9 T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRlS,R.V. ( 1 9 8 0 )  
OR IG INS  AND S I Z E  D I S T R I B U T I O N  OF METALL IC  IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697 -1  712 

SILL,G.T.  +NAGY,B.  +NAGY,L.A. +HAMILTON,P.B. +MCEWAN,W.S. +UREY,H.C. ( 1 9 7 4 )  
CARBON COMPOUNDS I N  APOLLO 1 7  LUNAR SAMPLES - INDICAT IONS OF COMETARY 

CONTR l BUT 1 ON TO BRECC l A 7 8 1  55 
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART I I  P. 7 0 3 - 7 0 5  

SIMON,S.U'. + PAPIKE,J .J .  + LAUL,J.C. ( 1 9 8 1  
THE LUNAR REGOLITH: COMPARATIVE STUDIES OF THE APOLLO AND L.UNA S I TES. 
PETROLOGY OF SOILS  FROM APOLLO 17 ,  LUNA 16, 20, AND 2 4  
I N  PROCEEDINGS OF TIiE 1 2 t h  LUNAR AND PLANETARY SCIENCE CONFERENCE 
12A, 371-395 

S O I L  7 8 2 2 1  
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SOIL: 78230 

LOCATION COMMENTS: S t a t i o n  8, a t  t h e  base of Sculptured H i l l s ,  south o f  Wessex C le f t .  
Th i s  s o i l  was c o l l e c t e d  w i t h  3 rock samples (78235 t o  78238, coarse- 
gra ined n o r i t e s ;  t o t a l  mass o f  349.64 gm). 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 78231 ( 122.7 gm): < 1 mn 1. Co l l ec ted  mass: 210.5 gm 
2. 78232 ( 2.68 gm): 1-2 mn 2. Color: Dark gray ( f i e l d  d e s c r i p t i o n )  
3. 78233 ( 1.42 gm): 2-4mn 3. Bag no. : Doc. bag 564 
4. 78234 ( 0.72 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5. ( gm): > 1 cm bag 4, i n  a i r .  Processed i n  
6. 78230 ( 82.98 gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 81.0, mature 

2. Agg lu t ina tes :  

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M,: 

2. Md: 

3. 

MAJOR ELEMENTS: 

% - 
SiO2 : 

Ti02 : 

A1 203 : 

Cr203: 

FeO : 

MnO : 

MgO : 

CaO : 

sc : 
v : 

Co : 

M i  : 

Ba : 

Sr: 

Hf: 

Ta : 

Th : 

U : 

TRACE ELEMENTS: 

Ce : 
Nd: 

Sm: 

Eu : 

Tb : 
Dy: 

Ho : 

Tm : 

Yb: 
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B 1 B L  I OGRAPHY FOR 78231  

MORRIS,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATUR I T Y  OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

MORRIS,R.V. ( 1 9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLlANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 71 2 

Handbook of Lunar Soils



SOIL: 78250 

LOCATION COMMENTS: S ta t i on  8, a t  the base of the Sculptured H i l l s ,  south of Wessex 
C l e f t .  S o i l  c o l l e c t e d  along w i t h  a ch ip  from a n o r i t e  boulder 
(78255; 48.31 gm, coarse-grained n o r i  t e )  . 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. ( gm): < 1 mn 
2. ( 9 ) :  1-2 mn 
3. ( gm): 2-4 mn 
4. ( 9 ) :  4-10 
5. ( grn): > I cm 
6. 78250 ( 50.57 gm): Reserve 

1. Col lec ted mass: 50.57 gm 
2. Color: 
3. Bag no.: Doc. bag 546 
4. Container: 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 

2. Agglut inates:  

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: 

% - 
SiO2 : 

Ti02 : 

A1 203 : 

Cr203: 
FeO : 

MnO : 

MgO : 

CaO : 

TRACE ELEMENTS : 

ppm ppln 
Sc : La : 

V : Ce : 

Co : Nd : 
Ni  : Sm: 
Ba : Eu : 
Sr: Tb : 

Hf: Dy: 

U : Yb: 
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SOIL: 78440 

LOCATION COMMENTS: S t a t i o n  8, a t  base of t h e  Sculptured H i l l s ,  south o f  Wessex C le f t .  
S o i l  from wa l l  s o f  25 cm deep t rench,  above 78420 (probab ly  from about 
5 cm t o  15 cm below reg01 i t h  sur face) .  

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 78441 ( 162.8 gm): < 1 mn 
2. 78442 ( 3.78 gm): 1 - 2 m n  
3. 78443 ( 2.44 gm): 2-4111ll 
4. 78444 ( 1.19 gm): 4-10 IITII 
5. ( gm): > 1 cm 
6. 78440 ( 81.38 gm): Reserve 

1. Co l l ec ted  mass: 251.59 gm 
2. Color: 
3. Bag no.: Doc. bag 551 
4. Container: Returned i n  sample c o l l e c t i o n  

bag 4, i n  a i r .  Processed i n  

N2' 
SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 77.0, mature 

2. Agg lu t ina tes :  

MAJOR ELEMENTS: TRACE ELEMENTS: 
( M i l l e r  e t  al., 1974) ( P h i l l p o t t s  e t  al., 1974) 

% 
7 

S i :  20.6 

T i  : 1.9 

A1 : 9.1 

C r  : 

Fe : 9.6 

Mn : 0.131 

Mg : 6.6 

Ca : 7.9 

Na : 0.36 

K : 

P : 

s : 

0 : 42.0 

ppln 
La : 

Ce : 

Nd : 

Sm : 

113 Eu : 

149 Tb: 

Dy: 

Ho : 

Tm : 

Yb: 

Lu : 
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B I B L  I OGRAPHY FOR 78441 

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE AND SlDEROPHlL lC TRACE ELEMENTS I N  THE SOILS AND HOCKS OF 

TAURUS+ I TTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1625-1644 

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYS I S  OF THE GRAIN S IZE-FREQUENCY D l  STR IBUTIONS OF LUNAR F INES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 

\ VOL. 1 P. 829-842 

GANAPATHY,R. + MORGAN, J.W. + HIGUCHI ,H. + ANDERS,E. + ANDERSON,A.T., JR. ( 1 9 7 4 )  
METEORITIC AND VOLATILE ELEMENTS I N  APOLLO 1 6  ROCKS AND I N  SEPARATED PHASES FRO 

1 4 3 0 6  
1 PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 

VOL. 2 P. 1659-1 684  

GOSWAM1,J.N. + LAL,D. ( 1 9 7 4 )  
COSMIC RAY IRRADlATlONPAlTERN AT THE APOLLO 1 7  SITE:  IMPLICATIONS TO LUNAR 

REGOL I TH DYNAM ICS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2643-2662 

GOSWAM1,J.N. + LAL,D. ( 1 9 7 5 )  
COMPOSITIONAL STUDIES OF SOLAR-IRON GROUP AND HEAVIER NUCLEI OF K INETIC  ENERGY 

BELOW 1 OMEV/NUCLEON 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3541 -3556  

MILLER,M.D. + PACER,R.A. + MA,M.-S. + HAWKE,B.R. + LOOKHART,G.L. + EHMANN,W.D. ( 1 9 7 4 )  
COMPOSITIONAL STUDIES OF THE LUNAR REGOLITH AT  THE APOLLO 1 7  S I T E  
PROCEED l NGS OF THE F 1 FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1079-1086 

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMWES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1897-1906 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRlS,R.V. ( 1  9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE l l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 1697-1 71 2 
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PHILPOTTS,J.A. + SCHUHMANNpS. + KOUNS,C.W- + LUM-STAAB,R.K.L. + WINZER,S.R. ( 1 9 7 4 )  
ORIGIN OF APOLLO 17 ROCKS AND SOILS , . 

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE I 

VOL. 2 P. 1255-1 268 

STOENNER,R.W. + DAVIS,R., JRe + NORTON,€. + BAUER,M. ( 1 9 7 4 )  
RADIOACTIVE RARE GASES, TRITIUM, HYDROGEN, AND HELIUM I N  THE SAMPLE RETURN 

CONTAINER, AND I N  THE APOLLO 16 AND 1 7  D R I L L  STEMS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2211-2230 

SOIL 78441 Handbook of Lunar Soils



SOIL: 78420 

LOCATION COMMENTS: S t a t i o n  8, a t  base o f  the  Sculptured H i l l s ,  south o f  Wessex C l e f t .  
The bottom l a y e r  (10 cm t h i c k )  o f  a 25 cm deep trench. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 78421 ( 186.2 gm): < 1 mn 1. Col lec ted mass: 292.68 gm 
2. 78422 ( 4.16 gm): 1-2 mn 2. Color: Med. gray (N5) 
3. 78423 ( 2.41 gm): 2-4 m 3. Bag no.: Doc. bag 548 
4. 78424 ( 1.91 gm): 4-10 m 4. Container: 
5. ( gm): > 1 cm 
6. 78420 ( 97.94 9): Resewe 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 

2. Agglut inates:  63 

3. 

4. 

GRAIN SIZE PARAMETERS: 

PETROGRAPHY: (90-150 um) 
(Heiken and McKay, 1974) 

Components S - 
Agglut ina tes  62.6 
Basal t ,  Equi . 5.7 
Basal t ,  Vario. 
Breccia:  

Low-Grade-Brown 7.0 

1. Mz: 46 um ( <  1 cm); 41 urn ( <  1 mn) Low-Grade- 
Co lor less  1.3 

2. Md: Med-High Grade 2.6 

3. Anorthosi t e  0.3 
Catacl a s t i c  

MAJOR ELEMENTS: TRACE ELEMENTS : Anorthosi t e  0.6 
Nor i  t e  ( M i l l e r  e t  al., 1974) (Baedecker e t  al., 1974) Gabbro 

- - 
wt.% P l  ag i  o c l  ase 7.3 - I!!?!!! C1 i nopyroxene 9.0 

S i :  20.9 Sc: 37 La : Orthopyroxene - 
Ce: 25 01 i v i n e  0.6 

T i  : 2.3 V : I lmeni  t e  - 
Co: 36 Nd: Glass : 

Ni  : Sm: 1.4 Orange 
"Black" 

Fe : 9.5 Ba : Eu : Col or1  ess 1.3 

Mn : 0.127 Sr: Tb: 1.6 Brown 0.6 
Gray, "Ropy" - 

Mg : 7.1 Hf: 5.1 Dy: Other - 
Ca : 8.4 Ta: 0.79 Ho: To ta l  Number 

Na : 0.32 Th: 1.3 Tm : Grains 300 

K : U : Yb: 5.4 

P : Lu : 

s : 

0 : 42.3 
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BIBLIOGRAPHY FOR 78421  

APOLLO 1 7  PET ( 1 9 7 3  
THE APOLLO 1 7  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 1 8 2  P .  659 -672  

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE AND S lDEROPHlL lC  TRACE ELEMENTS I N  THE SOILS AND ROCKS OF 

TAURUS-L I TTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1625 -1644  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SOILS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  3 3 7 - 3 4 9  

BULL,R.K. + DURRAN1,S.A. ( 1 9 7 5 )  
ANNEALING AND ETCHING STUDIES OF FOSSIL  AND FRESH TRACKS I N  LUNAR AND ANALOGOUS 

CRYSTALS 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P. 3619 -3637  . . 

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F INES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  829 -842  

CHOU,C.-L. + PEARCE,G.W. ( 1 9 7 6 )  
RELATIONSHIP BETWEEN NICKEL AND METALLIC IRON CONTENTS OF APOLLO 1 6  AND 1 7  S O I L  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 779 -789  

DURRAN1,S.A. + HWANG,F.S.W. ( 1 9 7 4 )  
THERMOLUMINESCENCE ANDTHERMAL ENVIRONMENT OF SOME APOLLO 1 7  F I N E S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  2689 -2702  

DURRAN1,S.A. + KHAN,H.A. +BULL,R.K.  + DORLING,G.W. + FREMLIN,J.H. ( 1 9 7 4 )  
CHARGED PART l CLE AND M l CROMETEOR l TE l MPACTS ON LUNAR SURFACE 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3' P.  2543 -2560  

EHMANN,W.De + CHY1,L.L. + GARG,A.N. + HAWKE,B.R. + MA,M.-S. + MILLER,M.D. + ( 1 9 7 5 )  
JAMES,W.D.,JR. + PACER,R.A. 

CHEMICAL STUDIES OF THE LUNAR REGOLITH WITH EMPHASIS ON ZIRCONIUM AND HAFNIUM 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1351 -1362  

GARG,A.N. + EHMANN,W.D. ( 1 9 7 6 )  
ZR-HF FRACTION I N  CHEMICALLY DEFINED LUNAR ROCK GROUPS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3 3 9 7 - 3 4 1 0  
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GLASS,B.P. ( 1  9 7 6 )  
MAJOR ELEMENT COMPOSITION OF GLASSES FROM APOLLO 11, 1 6  AND 1 7  S O l L  SAMPLES 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  679 -693  

GOSWAM1,J.N. + LAL,D. ( 1 9 7 4 )  
COSMIC RAY IRRADIATIONPATTERN AT THE APOLLO 1 7  S ITE :  IMPLICATIONS TO LUNAR 

REGOLITH DYNAMICS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2643 -2662  

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  843 -860  

LSPET ( 1 9 7 3  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 
NASA SP-330 P. 7-1 

MCKAY,D.S. + FRULAND,R.M. + HEIKEN, G.H. ( 1 9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 887 -906  

MILLER,M.D. + PACER,R.A. + MA,M.-S. + HAWKE,B.R. + LOOKHART,G.L. + EHMANN,W.D. ( 1  9 7 4 )  
COMPOSITIONAL STUDIES OF THE LUNAR REGOLITH AT THE APOiLO 1 7  S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1079-1  0 8 6  

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. (1974) 
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDIWGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1897-1906 

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
?ROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  31 5-335 

MORRIS.,R.V. ( 1 9 7 7 )  
ORIGIN AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F INE-  

- -  GRAINED METAL I N  LUNAR SOIL:  THE MATURATION OF LUNAR SOILS TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 

VOL. 3 P .  3719 -3747  
MORRI S,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

S O l L  78421  
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PEARCE,G.W. + CHOU,C.-L. ( 1 9 7 6 )  
RELATIONSHIPS BETWEEN SIDEROPHILE ELEMENTS AND METALLIC IRON 

CONTENTS OF APOLLO 1 6  AND 1 7  LUNAR SOILS 
LUNAR SCIENCE V I I  - L . S . I .  
PART I I  P. 6 7 3 - 6 7 5  

PETROWSKI,C. + KERRIDGE,J.F. + KAPLAN,I.R. ( 1 9 7 4 )  
L I G H T  ELEMENT GEOCHEMISTRY OF THE APOLLO 1 7  S l T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1939-1  9 4 8  

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAAB,R.K.L. + WINZER,S.R. ( 1 9 7 4 )  
O R I G I N  OF APOLLO 1 7  ROCKS AND SOILS  < 

PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1255-1  2 6 8  

RANCITELL1,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 4 )  
SOLAR FLARE AND LUNAR SURFACE PROCESS CHARACTERIZATION AT THE APOLLO 1 7  S l T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2 1 8 5 - 2 2 0 4  

. STOENNER,R .W. + DAV I S,R., JR . + NORTON, E. + BAUER,M. ( 1 9 7 4  1 
RADIOACTIVE RARE GASES, TRIT IUM,  HYDROGEN, AND HELIUM I N  THE SAMPLE RETURN 

CONTAINER, AND I N  THE APOLLO 1 6  AND 17 OR ILL STEMS 
. , PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 

VOL. 2 P .  221  1 -2230  
, . 

. . .  
. , YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  

I. : . .. 22NA-26AL STUDIES OF LUNAR REGOLITH ' 

' , '  PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 8 2 3 - 1 8 4 4  
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SOIL: 78460 

LOCATION COMMENTS: S ta t i on  8, a t  base of the Sculptured H i l l s ,  south o f  Wessex C l e f t .  
So i l  from the w a l l s  o f  a 25 cm deep t rench from a depth o f  about 
1-5 cm. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 78461 ( 264.5 gm): < 1 n 1. Col lec ted mass: 413.057 gm 
2. 78462 ( 5.328 gm): 1-2 n 2. Color: O l i ve  black (5Y 211) 
3. 78463 ( 2.787 gm): 2-4 mn 3. Bag no.: Doc. bag 550 
4. 78464 ( 1.303 gm): 4-10 n 4. Container: Returned i n  sample co l  l e c t i o n  
5. 78465 ( 1.039 gm): > 1 cm bag 7, i n  a i r .  Processed i n  
6. 78460 (138.1  gm): Reserve N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 83.0, mature 

2. Agglut inates:  

GRAIN SIZE PARAMETERS: 

1. Mz: 

2. M*: 
3. . 
MAJOR ELEMENTS: TRACE ELEMENTS: 
( M i l l e r  e t  al., 1974) ( P h i l l p o t t s  e t  al., 1974) 

% - ppm ppm 
Si : 19.9 Sc : La : 

T i  : 2.1 V : Ce: 23.2 

A1 : 8.5 Co : Nd: 17.6 

. Cr203: N i  : Sm: 5.88 

Fe : 10.0 Ba: 109 Eu: 1.31 

Mn : ,0.122 Sr: 149 Tb : 

. Mg : 6.7 Hf : Dy: 8.88 

Ca : 7.9 Ta : Ho: 

Na : 0.30 Th : Tm : 

K : U : Yb: 4.88 

Lu: 0.78 
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BIBLIOGRAPHY FOR 78461 

BAEDECKER,P.A. + CHOU,C.-L. + SUNDBERG,L.L. + WASSON,J.T. ( 1 9 7 4 )  
VOLATILE AND SlDEROPHlL lC TRACE ELEMENTS I N  THE SOILS AND ROCKS OF 

TAURUS-LITTROW 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1625 -1644  

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR FINES 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  829 -842  

I 

DURRAN I , S .A. + HWANG, F .S .W.  ( 1 9 7 4  
THERMOLUMINESCENCE ANDTHERMAL ENVIRONMENT OF SOME APOLLO 1 7  F I N E S  
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2689 -2702  

EHMANN,W.De + CHY1,L.L. + GARG,A.N. + HAWKE,B.R. + MA,M.-S. + MILLER,M.D. + ( 1 9 7 5 )  
JAMES,W.D.,JR. + PACER,R.A. 

CHEMICAL STUDIES OF THE LUNAR REGOLITH WITH EMPHASIS ON ZIRCONIUM AND HAFNIUM 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1351-1362 

GARG,A.N. + EHMANN,W.D. ( 1 9 7 6 )  
ZR-HF FRACTION I N  CHEMICALLY DEFINED LUNAR ROCK GROUPS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3397 -3410  

GOSWAM1,J.N. + LAL,D. ( 1 9 7 4 )  
COSMIC RAY IRRADIATIONPATTERN AT THE APOLLO 1 7  S ITE :  IMPLICATIONS TO LUNAR 

REGOL l TH DYNAM l CS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2643 -2662  

MILLER,M*D. + PACER,R.A. + MA,M.-S. + HAWKE,B.R. + LOOKHART,G.L. + EHMANN,W.D. ( 1 9 7 4 )  
COMPOS 1 T lONAL STUD l ES OF THE LUNAR REGOLl TH AT THE APOLLO 1 7  S l T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1079-1086 

MOORE,C.B. + LEWIS,C.F. + CRlPE,J.De ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 

b PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1897-1906 

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287 -2298  

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAA0,R.K.L. + WINZER,S.R. ( 1 9 7 4 )  
ORIGIN  OF APOLLO 1 7  ROCKS AND SOILS 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
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RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + (1974)  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O l L  CHEMISTRY AT APOLLO 17 LANDING S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1097-1118 

S O l L  78461 Handbook of Lunar Soils



SOIL: 78480 

LOCATION COMMENTS: S t a t i o n  8, a t  base o f  t he  Sculptured H i l l s ,  south o f  Wessex C l e f t .  
"Skim" s o i l  c o l l e c t e d  t o  a depth o f  0.5 t o  1 cm, as p a r t  o f  the  
c o l l e c t i o n  o f  samples from a 25 cm deep trench. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 78481 ( 173.9 gm): < 1 mn 1. Col lec ted mass: 267.45 gm 
2. 78482 ( 2.69 gm): 1-2 mn 2. Color: 
3. 78483 ( 1 .21gm) :2 -4mn 3. Bag no.: Doc. bag 549 
4.. 78484 ( 0.32 gm): 4-10 mn 4. Container: 
5. ( gm): > 1 cm 
6. 78480 ( 89.33 gm): Reserve 

SELECTED CHEMICAL AND PHYSICAL PROPERT'IES OF SOIL 

MATURITY PARAMETERS: 

1. Is/FeO: 

2. Aggl utlnates: 

3. 

4. 

GRAIN SIZE PARAMETERS: 

1. M,: 

W O R  ELEMENTS: TRACE ELEMENTS: 
( M i l l e r  e t  al., 1974) (Baedecker e t  al., 1974) 

% - ppm ppm 
S i  : 20.2 Sc: 36 La : 

T i  : 1.8 V : Ce: 24 

A1 : 9.0 Co: 38 Nd: 

Cr203: N i  : Sm : 
Fe : 9.3 Ba : Eu: 1.4 

Mn : 0.124 Sr : Tb: 1.7 

Mg : 6.8 Hf: 5.6 Dy: 

Ca : 7.6 Ta: 0.68 Ho: 

Na : 0.29 Th: 1.6 Tm: 

K20 : U : Yb: 5.3 

P2°5 : Lu : 

S : 

0 : 41.9 
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CRYSTALS 
PROCEED1 NGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3619 -3637  

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYS l S OF THE GRA I N  S IZE-FREQUENCY D l  STR IBUT IONS OF LUNAR F INES 
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EPSTEIN,S. + TAYLOR,H.P.,JR. ( 1 9 7 5 )  
INVESTIGATION OF THE CARBON, HYDROGEN, OXYGEN, AND S IL ICON ISOTOPE AND 
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MAGNET l SM 
PROCEED1 NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
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MORRIS,S.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS:  
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I N  ROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRIS,R.V. ( 1 9 8 0 )  
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I N  PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
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LUNAR SCIENCE V I  I - L.S. I .  
PART I 1  P. 6 7 3 - 6 7 5  

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. +LUM-STAAB,R.K.L. + WINZER,S.R. ( 1 9 7 4 )  
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PROCEED1 NGS OF THE F I F T H  LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1255-1  2 6 8  

RANCITELL1,L.A.  + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. ( 1 9 7 4 )  
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RANCITELL1,L.A.  +PERKINS,R.W. +FEL IX ,W.D .  + WOGMAN,N.A. ( 1 9 7 4 )  
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SOIL: 78500 

LOCATION COMMENTS: About 4 km northeast o f  LM a t  base o f  the Sculptured H i l l s ,  south o f  
Wessex C le f t .  Surface sample co l lec ted  near r im  o f  a very subdued 
15 m diameter crater.  Soi l  sample t o  accompany the rake sample 
78525 t o  78599. A rock was placed i n  the bag containing the s o i l  
sample (68505, basalt; 506.3 gm) . 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 78501 ( 718.7 gm): < 1 mn 1 Col lected mass: 1166.48 gm 
2. 78502 ( 21.38 gm): 1-2 mn 2. Color: - '  

3. 78503 ( 16.14 gn): 2-4 mn 3. Bag no.: Doc. bag 566 
4. 78504 ( 19.16 gm): 4-10 mn 4. Container: 
5. * ( 109.31 gn): > 1 cm 
6. 78500 ( 391.1 gm): Reserve 

78506 t o  78509 and 78515 to 78518 
canpri se t h i s  spl it. Not i n c l  uded I n  
t o t a l  MSS o f  so i l .  

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS : 

1, IS/FeO: 36.0, submature 

2. Agglutinates: 63 

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Apol lo 17 P.E.T., 1973) (Rhodes e t  al., 1974) 

I - ppln ppln 
Si02 : 42.67 Sc : La: 8.29 

T i 0 2 :  5.47 V : Ce: 23.3 

PETROGRAPHY: (90-150 urn) 
(Heiken and McKay, 1974) 

Components 

Aggl u t l  nates 
Basalt, Equi . 
Basal t, Vario. 
Breccia: 

Low-Grade-Brown 
Low-Grade- 

Colorless 
Med-High Grade 

Anorthosi t e  
Catacl a s t i c  

Anorthosi t e  
Nori t e  
Gabbro 
Plagioclase 
C1 i nopyroxene 
Orthopyroxene 
01 i v i  ne 
I lmeni t e  

A1203: 15.73 Co : Nd: 18.4 Glass: 

Cr203: 0.37 N i :  194 Sm: 6.36 Orange 
"Black" 

0.3 
8.0 

Tr. 

FeO : 13.15 Ba : Eu: 1.37 Colorless 1.0 

MnO : 0.18 S r :  154 Tb : Brown 2.3 
Gray, "Ropy" 0.3 

MgO : 9.91 H f :  Dy: 10.2 Other 2.0 - 
CaO : 11.77 Ta : Ho : 

Na20 : 0.35 Th : Tm : 

K20 : 0.09 U : 0.36 Yb: 5 

Total Number 
Grains 300 

54 
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B l B L  l OGRAPHY FOR 78501'  

APOLLO 1 7 PET ( 1 9 7 3  
THE APOLLO 1 7  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 1 8 2  P.  659 -672  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SOILS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 337 -349  

BECKER,R.H. + CLAYTON,R.N. ( 1 9 7 5 )  
NITROGEN ABUNDANCES AND ISOTOPIC COMPOSITIONS I N  LUNAR SAMPLES 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2131 -2150  

BENCE,A.E. + DELAN0,J.W. + PAPIKE, J.J. + CAMERON,K.L. ( 1 9 7 4 )  
PETROLOGY OF THE HIGHLANDS MASSIFS AT TAURUS-LITTROW: AN ANALYSIS OF THE 2-4 MM 

SO l L FRACT l ON 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  785 -828  

BRUNFELT,A.O. + HEIER,K.S. + N ILSSEN,B. + STEINNES,E. + SUNDVOLL,R. ( 1 9 7 4 )  
ELEMENTAL COMPOSITION OF APOLLO 1 7  F INES 
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART I P .  92 -94  

BRUNFELT,A.O. + HEIER,K.S. + NILSSEN,B. + STEINNES,E. + SUNDVOLL,B. ( 1 9 7 4 )  
ELEMENTAL COMPOSITION OF APOLLO 1 7  F INES AND ROCKS 
PROCEED I NGS OF THE F I FTH LUNAR sc I ENCE CONFERENCE 
VOL. 2 P. 981 -990  

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F INES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  829 -842  

CHOU,C.-L. + PEARCE,G.W. ( 1 9 7 6 )  
RELAT l ONSH l P BETWEEN N l CKEL AND METALL l C l RON CONTENTS OF APOLLO 1 6  AND 1 7 SO l L 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  779 -789  

CHURCH,S.E. + TILTON,G.R. + CHEN,J.H. ( 1 9 7 6 )  
LEAD ISOTOPIC STUDIES OF LUNAR SOILS: THEIR BEARING ON THE TIME SCALE OF 

AGGLUTINATE FORMATION 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  351-371 

CURTIS,D.B. + WASSERBURG,G.J. ( 1 9 7 7 )  
TRANSPORT AND EROSIONAL PROCESSES I N  THE TAURUS-LITTROW VALLEY - INFERENCES 

FROM NEUTRON FLUENCES I N  SURFACE SOILS 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3045 -3057  
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DUNCAN,A.R. + ERLANK,A.J. + WILLIS,J .P.  + SHER,M.K. + AHRENS,L.H. ( 1 9 7 4 )  
TRACE ELEMENT EVIDENCEFOR A TWO-STAGE ORIGIN OF SOME TITANIFEROUS MARE BASALTS 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
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ELDRIDGE,J.S. + OtKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 4 )  
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VOL. 2 P.  1025 -1034  
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PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
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NATURE OF THE GASES RELEASED FROM LUNAR ROCKS 
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I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2433 -2450  

GIBSON,E.K.,JR. + MOORE,G.W. ( 1 9 7 4 )  
SULFUR ABUNDANCES AND DISTRIBUTIONS I N  THE VALLEY OF TAURUS-LITTROW 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1823-1 8 3 8  

GOEL,P.S. + SHUKLA,P.N. + KOTHAR1,B.K. + GARG,A.N. ( 1 9 7 4 )  
SOLAR WIND AS SOURCE OF NITROGEN I N  LUNAR FINES 
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART I P. 270 -272  

GOLDSTEIN,J.I. + HEWINS,R.H. + AXON,H.J. ( 1 9 7 4 )  
METAL s I L I CATE .RELAT I ONSH I PS I N APOLL'O 1 7 SO I LS 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  653 -672  

GOLDSTEIN, J. I .  + HEWINS,R.H. + ROMIG,A.D., JR. ( 1 9 7 6 )  
CARBIDES I N  LUNAR SOlLS AND ROCKS 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  807-81 8 

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7  SO lLS  
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 843-860 

HINTENBERGER,H. + SCHULTZ,L. + WEBER,H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR F INES AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE ORIGIN OF S O l L  BRECCIAS 
PROCEEDINGS'OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2261 -2270  

HUBNER,W* + KIRSTEN,T. + K IK0 ,J .  ( 1 9 7 5 )  
RARE GASES I N  APOLLO 1 7  SO lLS  WITH EMPHASIS ON ANALYSIS OF S I Z E  AND MINERAL 

FRACTIONS OF SO l L  74241  
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2009 -2026  

S O l L  78501  
Handbook of Lunar Soils



JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 4 )  
L A B I L E  AND NONLABILE ELEMENT RELATIONSHIPS AMONG APOLLO 1 7  SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1685-1  7 0 2  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 5 )  
C I ' A N D  P 2 0 5  SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1737-1  7 5 2  

JOVANOVIC,S. + REED,G.W.,JR. ( 1 9 7 6 )  
CHEMICAL FRACTIONATIONOF RU AND OS I N  THE MOON 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 4 3 7 - 3 4 4 6  

KERRIDGE,J.F.  + KAPLAN,I .R.  + LESLEY,F.D. ( 1 9 7 4 )  
ACCUMULATION AND ISOTOPIC EVOLUTION OF CARBON ON THE LUNAR SURFACE 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 8 5 5 - 1 8 6 8  

LAUL,J.C. + SCHM1TT)R.A. ( 1 9 7 3 )  
CHEMICAL COMPOSITION OF APOLLO 15,  16,  AND 1 7  SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1349-1  3 6 8  

L0VERING)J .F .  + WARK,D.A. ( 1 9 7 5 )  
THE LUNAR CRUST-CHEMICALLY DEFINED ROCK GROUPS AND THEIR  POTASSIUM-URANIUM 

FRACT l ONAT l ON 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 2 0 3 - 1 2 1 8  

LSPET - ( 1  9 7 3 )  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 
NASA SP-330 P. 7-1 

MAYEDA,T.K. + SHEARER,J. + CLAYTON,R-N. ( 1 9 7 5 )  
OXYGEN ISOTOPE FRACTIONATION I N  APOLLO 1 7  ROCKS 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 7 9 9 - 1 8 0 2  

MCKAY,D.S. + FRULAND,R.M.. + HEIKEN, G.H. ( 1 9 7 4 )  
GRA l N S l ZE AND THE EVOLUT l ON OF LUNAR SO l L S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 8 7 - 9 0 6  

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 8 9 7 - 1 9 0 6  

M0RRIS)R.V.  ( 1 9 7 6 )  
SURFACE EXPOSURE IND ICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  3 1 5 - 3 3 5  
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MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F I N E -  '\ 

GRAINED METAL I N  LUNAR SOIL :  THE MATURATION OF LUNAR S O I L S  TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MULLER,O. ( 1 9 7 4  1 
SOLAR WIND NITROGEN AND INDIGENOUS NITROGEN I N  APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1907 -191  8 

MULLER, 0. ( 1 9 7 5 )  
L l T H O P H l L E  TRACE AND MAJOR ELEMENTS I N  APOLLO 1 6  AND 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 3 0 3 - 1 3 1 2  

NYQUIST,L.E. + BANSAL,B.M. + WIESMANN,H. + JAHN,B.M. ( 1 9 7 4 )  
TAURUS-LITTROW CHRONOLOGY - IMPL ICAT IONS FOR EARLY LUNAR CRUSTAL DEVELOPMENT 
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART I I  P. 5 6 5 - 5 6 7  

NYQUIST,L.E. + BANSAL,B.M. + WIESMANN,H. + JAHN,B.M. ( 1 9 7 4 )  
TAURUS-LITTROW CHRONOLOGY: SOME CONSTRAINTS ON EARLY LUNAR CRUSTAL DEVELOPMENT 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  - 1 5 1 5 - 1 5 4 0  

OIKELLY,G.D. + ELDRIDGE,J.S. + NORTHCUTT,K.J. ( 1 9 7 4 )  
COSMOGENIC RADIONUCLIDES I N  SAMPLES FROM TAURUS-LITTROW: EFFECTS OF THE SOLAR 

FLARE OF AUGUST 1 9 7 2  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 1 3 9 - 2 1 4 8  

PEARCE,G.W. + CHOU,C.-L. ( 1 9 7 6 )  
RELATIONSHIPS BETWEEN S lDEROPHlLE ELEMENTS AND METALLIC IRON 

CONTENTS OF APOLLO 1 6  AND 1 7 LUNAR SO l L S  
LUNAR SCIENCE V I I  - L .S . I .  
PART I I  P .  6 7 3 - 6 7 5  

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAAB,R.K.L. + WINZER,S.R. ( 1 9 7 4 )  
O R I G I N  OF APOLLO 1 7  ROCKS AND SOILS  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 2 5 5 - 1 2 6 8  

PH I LPOTTS, J .A. + SCHUHMANN, S. + SCHNETZLER,C.C. + KOUNS ,C.W. + DOAN, A .S., JR. + ( 1 9 7 3  ) 
WOOD,F.M. + BICKEL,A.L.  + LUM-STAAB,R.K.L. 

APOLLO 1 7  - GEOCHEMICAL ASPECTS OF SOME SOILS,  BASALTS, AND BRECCIAS 
TRANSACTIONS. AMERICANGEOPHYSICAL UNION i 
VOL. 54 P .  6 0 3  

S O I L  7 8 5 0 1  
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RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
\. WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O l L  CHEMISTRY A T  APOLLO 1 7  LANDING S I T E  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 0 9 7 - 1 1 1 8  

SCHONFELD,E. ( 1 9 7 4 )  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY M I X I N G  

MODELS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1269-1  2 8 6  

, SCOON,J.H. ( 1  9 7 4 )  
CHEMICAL ANALYSIS OF LUNAR SAMPLES FROM THE APOLLO 1 6  AND 1 7  COLLECTIONS 
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART I I  P. 6 9 0 - 6 9 2  

SILL,G.T.  + NAGY,B. +NAGY,L.A. + HAMILTON,P.B. + MCEWAN,W.S. + UREY,H.C. ( 1 9 7 4 )  
CARBON COMPOUNDS I N  APOLLO 1 7  LUNAR SAMPLES - INDICATIONS OF COMETARY 

CONTRIBUTION TO BRECCIA 7 8 1 5 5  
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART I I  P. 7 0 3 - 7 0 5  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1823-1  8 4 4  

S O l L  7 8 5 0 1  Handbook of Lunar Soils



SOIL: 79120 

LOCATION COMMENTS: S t a t i o n  9, on the southeast r i m  o f  Van Serg Crater.  Co l lec ted 
adjacent t o  a broken 0.8 m l ong  boulder a t  a depth o f  about 3 cm. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 79121 ( 214.4 gm): < 1 mn 
2. 79122 ( 13.97 gm): 1-2 mn 
3. 79123 ( 13.14 gm): 2-4 iml 
4. 79124 ( 14.48 gm): 4-10 mn 
5. 79125 ( 1.91 gm): > 1 cm 
6. 79120 ( 116.4 gm): Reserve 

1. Co l l ec ted  mass: 374.3 gm 
2. Color: O l i v e  gray (5Y 4/11 
3. Bag no.: Doc. bag 569 
4. Container: Returned i n  sample c o l l e c t i o n  

bag 5, i n  a i r .  Processed i n  

N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 57.0, submature 

2. Agg lu t ina tes :  

3. 

4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: 

% - 
Si02 : 

Ti02 : 

A1 203: 

Cr203: 

FeO : 

MnO : 

MgO : 

CaO : 

TRACE ELEMENTS: 

ppln ppm 
Sc : La : 
V : Ce : 

Co : Nd : 
Ni  : Sm : 

Ba : Eu : 

Sr : Tb: 

Hf: Dy : 

Ta : Ho : 

Th:' Tm : 
U : Yb: 
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B I B L  I OGRAPHY FOR 791 21 

MORRlS,R.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS:  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

MORRlS,R.V. ( 1 9 8 0 )  
OR IG INS  AND S I Z E  D I S T R I B U T I O N  OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOL l TH 
I N  R O C E E D l  NGS OF THE 1 1TH LUNAR AND PLANETARY SC l ENCE CONFERENCE 
VOL. 2, 1697-1  71 2 
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SOIL: 79220 

LOCATION COMMENTS: S ta t i on  9, on the southeast r i m  of Van Serg Crater .  From the top 2 cm 
(gray s o i l  I n  a 17 cm deep trench. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 79221 ( 152.6 gm): < 1 mn 1. Col lec ted mass: 291.52 gm 
2. 79222 ( 7.22 gm): 1-2mn 2. Color: O l i v e  gray (5Y 4/11 
3. 79223 ( 6.24 gm): 2-4 n 3. Bag no.: Doc. bag 483 
4. 79224 ( 9.75 gml: 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5.* 79225 ( 22.22 9): > 1 cm bag 5, i n  a i r .  Processed i n  

t o  79228 
6. 79220 ( 93.49 gm): Reserve 

N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 81.0, mature 

2. Agglut inates:  44 

3. 

4. 

GRAIN SIZE PARAMETERS: 

PETROGRAPHY: (90-150 urn) 
(He1 ken and McKay, 1974) 

Colnponents - % 

Agglu t ina tes  44.4 
Basalt, Equi . 14.4 
Basal t, Vario. 
Breccl  a : 

Low-Grade-Brown 8.5 

1. Mz: 50 urn ( <  1 cm); 53 urn ( <  1 m) Low-Grade- 
Col o r1  ess 1.0 

2. Md: Med-High Grade 1.0 
Anorthosl  t e  3. 

- 
Ca tac las t i c  

W O R  ELEMENTS: TRACE ELEMENTS: Anorthosf t e  0.3 
Nor1 t e  - 

(Apo l l o  17 P.E.T., 1974) (Korotev, 1976) Gabbro - 
% pptn Plag ioc lase 6.9 - Cl i no~vroxene  6.5 

La: 7.46 ~ r t h o ~ i r o x e n e  - 
01 i v i n e  Ce: 25.6 Ilmenite 

- 
1.3 

Nd : Glass : 

Sm: 6.90 Orange 
"B1 ack" 

FeO : 15.37 Ba : Eu: 1.44 Color less  2.3 

MnO : 0.21 Sr : 

MgO : 10.22 Hf: 

Brown Tb: 1.78 Gray, "Ropy" 
2.3 
3.6 

Dy: Other - 
CaO : 11.18 Ta : Ho : Tota l  Number 
Na20 : 0.34 Th : Tm : Grains 306 

K,O : 0.09 U : Yb: 6.70 

Lu: 0.94 
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ADAMS,J.R. + P I E T E R S , C .  + MCCORD,T.B. ( 1 9 7 4 )  
ORANGE GLASS: E V I D E N C E  FOR REGIONAL DEPOSITS OF PYROCLASTIC O R I G I N  ON THE MOON 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  1 7 1 - 1 8 6  

APOLLO 1 7  P E T  ( 1 9 7 3 )  
THE APOLLO 1 7  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL D E S C R I P T I O N  
SC l ENCE 
VOL. 1 8 2  P .  6 5 9 - 6 7 2  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUTINATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR S O I L S  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL.  1 P .  3 3 7 - 3 4 9  

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
A N A L Y S I S  OF THE G R A I N  SIZE-FREQUENCY D I S T R I B U T I O N S  OF LUNAR F I N E S  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  8 2 9 - 8 4 2  

CHURCH,S.E. + TILTON,G.R.  ( 1 9 7 4 )  
L E A D  ISOTOPE SYSTEMATICS OF SOME APOLLO 1 7  S O I L S  AND SOME SEPARATED COMPONENTS 

FROM 7 6 5 0 1  
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 3 8 9 - 1 4 0 0  

CLAYTON,R.N. + MAYEDA,T.K. ( 1 9 7 5 )  
G E N E T I C  R E L A T I O N S  BETWEEN THE MOON AND METEORITES 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 7 6 1 - 1 7 7 0  

CRIPE,J .D.  + MOORE,C.B. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N  APOLLO 1 6  AND 1 7  LUNAR F I N E S  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  4 6 9 - 4 7 9  

ELDRIDGE,J .S .  + OtKELLY,G.D.  + NORTHCUTT,K.J. ( 1 9 7 4 )  
P R I M O R D I A L  RADIOELEMENT CONCENTRATIONS I N  ROCKS AND S O I L S  FROM TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL 2 P .  1 0 2 5 - 1 0 3 4  

ENGELHARDT,W .V. + HURRLE,H. + LUFT,E.  ( 1  9 7 6 )  
MICROIMPACT-INDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOSIT ION OF THE 

LUNAR R E G O L I T H  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  3 7 3 - 3 9 2  

FIREMAN,E.L.  + D f A M I C O , J .  + D E F E L I C E , J .  ( 1 9 7 3 )  
R A D I O A C T I V I T I E S  VS. DEPTH I N  APOLLO 1 6  AND 1 7  S O I L  
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 1 3 1 - 2 1 4 4  
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GOEL,P.S. + SHUKLA,P.N. + KOTHAR1,B.K. + GARG,A.N. (1974)  
SOLAR WIND AS SOURCE OF NITROGEN I N  LUNAR F INES 
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART 1 P .  270-272 

GREENE,G.M. + KING,D.T.,JR. + BANHOLZER,G.S.,JR. + KING,E.A.,JR. (1975)  
S l Z E  AND MODEL ANALYSES OF F INES AND ULTRAFINES FROM SOME APOLLO 17 SAMPLES 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  51 7-528 

GROSSMAN,L. + CLAYTON,R.N. + MAYEDA,T.K. (1974)  
OXYGEN ISOTOPIC CONSTRAINTS ON THE COMPOSITION OF THE MOON 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1207-1212 

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 17 SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 843-860 

HINTENBERGER,H. + SCHULTZ,L. + WEBER,H.W. (1975)  
A COMPARISON OF NOBLE GASES I N  LUNAR F INES AND SOIL  BRECCIAS: IMPLICATIONS FOR 

THE ORIGIN OF S O l L  BRECCIAS 
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2261-2270 

JORDAN,J.L. + HEYMANN,D. (1975)  
INERT GASES I N  F INES AT THREE LEVELS OF THE TRENCH AT VAN SERG CRATER 
PROCEEDINGS OF .THE SIXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  2201-2218 

KOROTEV,R.L. (1976)  
GEOCHEMISTRY OF GRAIN-SIZE FRACTIONS OF SOILS FROM THE TAURUS-LITTROW VALLEY 

FLOOR 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  695-726 

LAUL,J.C. + SCHMITT,R.A. (1973)  
CHEMICAL COMPOSITION OF APOLLO 15,  16,  AND 17 SAMPLES 
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1349-1368 

LSPET (1973)  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 17 PRELIMINARY SCIENCE REPORT 
NASA SP-330 P.  7-1 

MATTINSON,J.M. + TILTON,G.R. + TODT,W. + CHEN,J.H. (1977)  
LEAD ISOTOPE STUD.IES OF MARE BASALT 70017 
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1473-1 487 

MCKAY,D.S. + FRULAND,R.M. + HEIKEN, G.H. (1974)  
GRAIN S l Z E  AND THE EVOLUTION OF LUNAR SOILS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 887-906 

S O l L  79221 
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MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
6 . ~,\ TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 

PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 8 9 7 - 1 9 0 6  

MORRIS,R.V. ( 1 9 7 6 )  
SURFACE EXPOSURE INDICES OF LUNAR SOILS:  A COMPARATIVE FMR STUDY 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  3 1  5 - 3 3 5  

MORRIS,R.V. ( 1 9 7 7 )  
O R I G I N  AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F I N E -  

GRAINED METAL I N  LUNAR SOIL :  THE MATURATION OF LUNAR SOILS  TO A STEADY-STATE 
STAGE 

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 3 P .  3 7 1 9 - 3 7 4 7  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS:  
SOME C3NCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  

NUNES,P.D. + TATSUMOT0,M. + UNRUH,D.M. ( 1 9 7 4 )  
U-TH-PB SYSTEMATICS OFSOME APOLLO 17 SAMPLES 
LUNAR SCIENCE V - L . S . I .  + J.S.C. 
PART I I  P. 5 6 2 - 5 6 4  

NUNES,P.D. + TATSUMOT0,M. + UNRUH,D.M. ( 1 9 7 4 )  
U-TB-PB SYSTEMATICS OFSOME APOLLO 1 7  LUNAR SAMPLES AND IMPLICATIONS FOR A LUNA 

BAS IN  EXCAVATION CHRONOLOGY 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1487-1  51 4 

O1KELLY,G.D. + ELDRIDGE,J.S. + NORTHCUTT,K.J. ( 1 9 7 4 )  
COSMOGENIC RADIONUCLIDES I N  SAMPLES FROM TAURUS-LITTROW: EFFECTS OF THE SOLAR 

FLARE OF AUGUST 1 9 7 2  
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  2 1 3 9 - 2 1 4 8  

RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + ( 1 9 7 4 )  
WIESMANN,H. + HUBBARD,N.J. 

THE RELATIONSHIPS BETWEEN GEOLOGY AND S O I L  CHEMISTRY AT  APOLI-0 1 7  LANDING S I T E  
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 0 9 7 - 1 1 1 8  

ROSE,H. J . , JR. + CUTT I TTA, F .  + BERMAN, S. + BROWN,F .W. + CARRON,M .K. + ( 1 9 7 4  
CHRISTIAN,R.P.  + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS  AT TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 1 1 9 - 1 1 3 4  

SCHONFELD,E. ( 1 9 7 4 )  
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS BY KREEP: INTERPRETATION BY M I X I N G  

MODELS 
PROCEEDINGS OF THE F l F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P .  1 2 6 9 - 1 2 8 6  
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SCHONFELD,E. + B IELEFELD,M.J .  ( 1 9 7 8 )  
CORRELATION OF DARK MANTLE D E P O S I T S  W I T H  H I G H  
MG/AL R A T I O S  
I N  PROCEEDINGS OF THE 9 T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 3, 3037-3048 

YOKOYAMA,Y. + GUICHARD,F.  + REYSS,J.L .  + SAT0,J .  ( 1 9 7 6 )  
D A T I N G  OF FRESH LUNAR CRATERS BY COSMOGENIC 22NA-26A1  S T U D I E S  AND A 

P R E L I M I N A R Y  STUDY ON THE 26A1-53MN METHOD 
LUNAR SCIENCE V I I  - L . S . I .  
PART I I  P. 9 5 6 - 9 5 8  

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. ( 1 9 7 5 )  
2 2 N A - 2 6 A L  S T U D I E S  OF LUNAR R E G O L I T H  
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1 8 2 3 - 1 8 4 4  
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SOIL: 79240 

LOCATION COMMENTS: S t a t i o n  9, on the  southeast r i m  of Van Serg Crater.  From the 2-7 cm 
l e v e l  o f  a 17 cm deep trench. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 79241 ( 174.3 gm): < 1 mn 1. Co l l ec ted  mass: 330.34 gm 
2. 79242 ( 11.32 gm): 1-2 mn 2. Color: Med. dark gray (N4) 
3. 79243 ( 10.46 gm): 2-4 mn 3. Bag no.: Doc. bag 484 
4. 79244 ( 10.85 gm): 4-10 4. Container: Returned i n  sample c o l l e c t i o n  
5. 79245 ( 10.11 gm): > 1 cm bag 5, i n  a i r .  Processed i n  
6. 79240 ( 113.3 gm): Reserve N2. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 51.0, submature 

2. Agg lu t ina tes :  

3. 
4. 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 
(Rose e t  a1 . , 1974 (Rose e t  al., 1974) 

% - 
Si02 : 41.73 

T i 0 2 :  6.79 

A1203: 13.9 

Cr203: 0.46 

FeO : 15.64 

MnO : 0.20 

MgO : 9.90 

pprn 
Sc: 56 

V : 81 

Co : 
Ni: 275 

Ba: 117 

Sr: 147 

Hf: 

ppn 
La: e l 0  

Ce : 

Nd: 

Sm : 

Eu : 

Tb: 

Dy: 

CaO : 11.08 Ta : Ho : 

Na20 : 0.39 Th : Tm : 

K20 : 0.90 U : Yb: 6.4 

P 2 0 5 :  
0.80 Lu : 
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B l B L  l OGRAPHY FOR 79241  
\. 

BUTLER,J.C. +KING,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F INES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 829 -842  

FIREMAN,E.L. + DtAMICO,J.  + DEFELICE,J. ( 1 9 7 3 )  
RADIOACTIV IT IES  VS. DEPTH I N  APOLLO 1 6  AND 1 7  SOIL  
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P .  2131-2144 

GOEL, P. S. + SHUKLA,P. N. + KOTHAR I ,  B.K. + GARG, A.N. ( 1 9 7 4  ) 
SOLAR WIND AS SOURCE OF NITROGEN I N  LUNAR FINES 
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART I P. 270-272 

MOORE,C.B. + LEWIS,C.F. + CRlPE,J.De ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEED1 NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1897-1 9 0 6  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS: 
SOME CONCEPTS AND I S/FEO COMP l LAT  l ON 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

MORRIS,R.V. ( 1  9 8 0 )  
ORIGINS AND S I Z E  DISTRIBUTION OF METALLIC IRON PARTICLES 

IN  -THE LUNAR REGOL I TH 
I N  PROCEED l NGS OF THE 1 1 TH LUNAR AND PLANETARY SC l ENCE CONFERENCE 
VOL. 2. 1697-1 71 2 

NUNES,P.D. + TATSUMOT0,M. + UNRUH,D.M. ( 1 9 7 4 )  
U-TH-PB SYSTEMATICS OFSOME APOLLO 1 7 SAMPLES 
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART l l  P. 562-564 

NUNES,P.D. + TATSUMOT0,M. + UNRUH,D.M. ( 1 9 7 4 )  
U-TB-PB SYSTEMATICS OFSOME APOLLO 1 7  LUNAR SAMPLES AND IMPLICATIONS FOR A LUNA 

BASIN EXCAVATION CHRONOLOGY 
PROCEED l NGS OF THE F I FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1487-1 51 4 

ROSE,H.J.,JR. +CUTTITTA,F .  +BERMAN,S. +BROWN,F.W. +CARRON,M.K. + ( 1 9 7 4 )  
CHRISTIAN,R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEMICAL COMPOSITION OF ROCKS AND SOILS AT TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1119 -1134  
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SOIL: 79260 

LOCATION COMMENTS: S ta t i on  9, on the southeast r i m  o f  Van Serg Crater.  From the lowest 
10 cm i n  a 17 cm deep trench. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 79261 ( 187.8 gm): < 1 mn 1. Co l l ec ted  mass: 348.35 gm 
2. 79262 ( 11.74 gm): 1-2 mn 2. Color: O l i v e  gray t o  o l i v e  black 
3. 79263 ( 11.46 gm): 2-4 mn (5Y 4/1 t o  5Y 211) 
4. 79264 ( 15.85 gm): 4-10 mn 3. Bag no. : Doc. bag 485 
5. 79265 ( 2.6 gm): > 1 cm 4. Container: Returned i n  sample co l  l e c t i o n  
6. 79260 ( 118.9 gm): Reserve bag 5, i n  a i r .  processed i n  

N2' 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. IS/FeO: 43.0, submature 

2. Agglut inates:  22 

GRAIN SIZE PARAMETERS: 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Apo l l o  17 P.E.T., 1979) (Rhodes e t  al., 19741 

% - ppn, BE! 
Si02 : 42.26 Sc: La: 8.31 

T i 0 2 :  6.09 V : Ce: 22.2 

~ 1 ~ 0 ~ :  14.43 Co : Nd: 17.8 

Cr203 : 0.40 Ni :  177 Sm: 6.18 

FeO : 14.60 Ba : Eu: 1.39 

MnO : 0.20 Sr: 154 Tb : 

MgO : 9.82 H f :  Dy: 10.0 

PETROGRAPHY: (90-150 um) 
(Heiken and McKay, 1974) 

Components - % 

Agglu t ina tes  
Basal t, Equi . 
Basal t, Var io  .., 
Breccia: 

Low-Grade-Brown 
Low-Grade- 

Color1 ess 
Med-High Grade 

Anorthosi t e  
Catacl a s t i c  

Anorthosi t e  
Nor i  t e  
Gabbro 
P lag ioc lase 
C1 i nopyroxene 
Orthopy roxene 
01 i v i n e  
I lmeni  t e  
Glass: 

Orange 
"Black" 
C ~ I  o i l  ess 

' Brown 
Gray, "Ropyto 
Other 

CaO : 11.48 Ta : Ho : To ta l  Number 
Na20 : 0.35 Th : - Tm : Grains 300 

K20 : 0.11 U : 0.32 Yb: 5.53 

P205 : 0.07 Lu: 0.71 

S : 0.12 

Handbook of Lunar Soils



B I B L  IOGRAPHY FOR 7 9 2 6 1  

APOLLO 1 7  PET ( 1  9 7 3 )  
THE APOLLO 1 7  LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION 
SC l ENCE 
VOL. 182 P .  6 5 9 - 6 7 2  

BASU,A. + MEINSCHEIN,W.G. ( 1 9 7 6 )  
AGGLUT l NATES AND CARBON ACCUMULATION I N  APOLLO 1 7  LUNAR SO I L S  
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P.  3 3 7 - 3 4 9  

BUTLER,J.C. + KING,E.A.,JR. ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY DISTRIBUTIONS OF LUNAR F I N E S  
PROCEED1 NGS OF THE F IFTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P.  8 2 9 - 8 4 2  

CHURCH,S.E. + TILTON,G.R. (1974) 
LEAD ISOTOPE SYSTEMATICS OF SOME APOLLO 1 7  SOILS  AND SOME SEPARATED COMPONENTS 

FROM 7 6 5 0 1  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1389-1  4 0 0  

CRIPE, J.D. + MOORE,C.B. ( 1 9 7 6 )  
EXTRALUNAR SULFUR I N APOLLO 1 6  AND 1 7 LUNAR F l NES 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 4 6 9 - 4 7 9  

ELDRIDGE,J.S. + OIKELLY,G.D. + NORTHCUTT,K.J. ( 1 9 7 4 )  
PRIMORDIAL RADIOELEMENT CONCENTRATIONS I N  ROCKS AND SOILS  FROM TAURUS-LITTROW 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1025-1 0 3 4  

ENGELHARDT,W.V. + HURRLE,H. + LUFT,E. ( 1 9 7 6 )  
MICROIMPACT-INDUCED CHANGES OF T E X T R A L  PARAMETERS AND MODAL COMPOSITION OF THE 

LUNAR REGOLITH 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P .  3 7 3 - 3 9 2  

EVENSEN,N.M. +MURTHY,V.R. +COSCIO,M.R.,JR. ( 1 9 7 4 )  
PROVENANCE OF KREEP AND THE EXOTIC COMPONENT: ELEMENTAL AND ISOTOPIC STUDIES OF 

GRAIN S I Z E  FRACTIONS I N  LUNAR SOILS 
PROCEED l NGS OF THE F l FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P .  1 4 0 1 - 1 4 1 8  

F IREMAN,E.L. + D'AMICO, J. + DEFELICE, J. ( 1 9 7 3 )  
R A D I O A C T I V I T I E S  VS. DEPTH I N  APOLLO 1 6  AND 1 7  S O I L  
PROCEED l NGS OF THE FOURTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 2 1 3 1 - 2 1 4 4  

GOEL,P.S. +SHUKLA,P.N. +KOTHARI,B.K. +GARG,A.N. ( 1 9 7 4 )  
SOLAR W l ND AS SOURCE OF NITROGEN I N  LUNAR F lNES 
LUNAR SCIENCE V - L .S . I .  + J.S.C. 
PART I P. 270 -272  
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GROSSMAN,L. + CLAYTON,R.N. + MAYEDA,T.K. ( 1 9 7 4 )  
OXYGEN ISOTOPIC CONSTRAINTS ON THE COMPOSITION OF THE MOON 
PROCEED1 NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1207-1 21 2 

HEIKEN,G.H. + MCKAY,D.S. ( 1 9 7 4 )  
PETROGRAPHY OF APOLLO 1 7 SO l LS 
PROCEED1 NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  843 -860  

HINTENBERGER,H. + SCHULTZ,L. + WEBER,H.W. ( 1 9 7 5 )  
A COMPARISON OF NOBLE GASES I N  LUNAR F INES AND S O l L  BRECCIAS: IMPLICATIONS FOR 

THE OR l GI N OF SO l L BRECC l AS 
PROCEED1 NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 2261 -2270  

JORDAN, J.L. + HEYMANN,D. ( 1 9 7 5 )  
IYERT GASES I N  F INES AT THREE LEVELS OF THE TRENCH AT VAN SERG CRATER 
PROCEEDINGS OF THE S IXTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 2201  -221 8 

KOROTEV,R.L. ( 1 9 7 6 )  
GEOCHEM l STRY OF GRA I N-S I Z E  FRACT IONS OF SO l LS FROM THE TAURUS-L I TTROW VALLEY 

FLOOR 
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE 
VOL. 1 P. 6 9 5 - 7 2 6  

LAUL,J.C. + SCHMITT,R.A. ( 1 9 7 3 )  
CHEM l CAL COMPOS l T l ON OF APOLLO 1 5, 16, AND 1 7 SAMPLES 
PROCEED l NGS OF THE FOURTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1349-1 3 6 8  

LSPET ( 1 9 7 3 )  
PRELIMINARY EXAMINATION OF LUNAR SAMPLES 
APOLLO 1 7  PRELIMINARY SCIENCE REPORT 
NASA SP-330 P.  7-1 

MATTINSON,J.M. + TILTON,G.R. + TODT,W. + CHEN,J.H. ( 1 9 7 7 )  , 

LEAD ISOTOPE STUDIES OF MARE BASALT 7 0 0 1 7  
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1473-1 4 8 7  

MCKAY,D.S. + FRULAND,R.M. + HEIKEN, G.H. ( 1 9 7 4 )  
GRAIN S I Z E  AND THE EVOLUTION OF LUNAR SOILS 
PROCEED l NGS OF THE F l FTH LUNAR SC 1 ENCE CONFERENCE 
VOL. 1 P. 887 -906  

bfILLER,M.D. + PACER,R.A. + MA,M.-S. + HAWKE,B.R. + LOOKHART,G.L. + EHMANN,W.D. ( 1 9 7 4 )  
COMPOSITIONAL STUDIES OF THE LUNAR REGOLITH AT THE APOLLO 1 7  S I T E  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1079-1 0 8 6  

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. ( 1 9 7 4 )  
TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 1 7  LUNAR SAMPLES 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P. 1897-1 9 0 6  

9 08 SOIL  79261  
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.- .. ., .:. ' , >,. 
I.. . MORRIS,R.V. ( 1 9 7 6 )  

SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P. 315-335 

MORRIS,R.V. ( 1 9 7 7 )  
ORIGIN AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF F INE-  

GRA l NED METAL 1 N LUNAR SOIL:  THE MATURATION OF LUNAR SO l LS TO A STEADY-STATE 
STAGE 

PROCEED l NGS OF THE E l GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P. 3719-3747  

MORRIS,R.V. ( 1 9 7 8 )  
THE SURFACE EXPOSURE (MATUR I TY)  OF LUNAR SOILS: 
SOME CONCEPTS AND IS/FEO COMPILATION 
I N  PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2287-2298 

NUNES,P.D. + TATSUMOT0,M. + UNRUH,D.M. ( 1 9 7 4 )  
U-TH-PB SYSTEMATICS OFSOME APOLLO 1 7  SAMPLES 
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART I I P. 562-564 

NUNES,P.D. + TATSUMOT0,M. + UNRUH,D.M. ( 1  9 7 4 )  
U-TB-PB SYSTEMATICS OF SOME APOLLO 1 7  LUNAR SAMPLES AND IMPLICATIONS FOR A LUNA 

BAS l N EXCAVAT l ON CHRONOLOGY 
PROCEED1 NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1487-1514 

NYQUIST,L.E. + BANSAL,B.M. + W IESMANN,H. + JAHN,B.M. ( 1 9 7 4 )  
TAURUS-LITTROW CHRONOLOGY -. IMPLICATIONS FOR EARLY LUNAR CRUSTAL DEVELOPMENT 
LUNAR SCIENCE V - L.S. I .  + J.S.C. 
PART l l  P. 565-567 

NYQUIST,L.E. + BANSAL,B.M. + WIESMANN,H. + JAHN,B.M. ( 1 9 7 4 )  
TAURUS-L I TTROW CHRONOLOGY: SOME CONSTRA l NTS ON EARLY LUNAR CRUSTAL DEVELOPMENT 
PROCEED1 NGS OF THE F IFTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1515-1540 

OIKELLY,G.D. + ELDRIDGE, J.S. + NORTHCUTT,K. J. ( 1 9 7 4 )  
COSMOGEN lC  RAD 1 ONUCL l DES I N SAMPLES FROM TAURUS-L I TTROW: EFFECTS OF THE SOLAR 

FLARE OF AUGUST 1972 
PROCEED1 NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  2139-2148 

RHODES,J.M. + RODGERS,K.V. + SHIH,C.-Y. + BANSAL,B.M. + NYQUIST,L.E. + (1974) 
WIESMANN,H. + HUBBARD,N.J. 

THE RELAT IONSH I PS BETWEEN GEOLOGY AND SO IL CHEM I STRY A T  APOLLO 1 7 LANDI NG s I TE 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1097-1 118  

ROSE,H.J.,JR. + CUTTITTA,F. + BERMAN,S. +BROWN,F.W. + CARRON,M.K. + ( 1 9 7 4 )  
CHRISTIAN,R.P. + DWORNIK,E.J. + GREENLAND,L.P. 

CHEM ICAL COMPOS l T ION OF ROCKS AND SO ILS  AT TAURUS-L I TTROW 
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1119-1134 

9 09 SOIL 79261 
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SCHONFELD, E . ( 1 9 7 4  1 
THE CONTAMINATION OF LUNAR HIGHLAND ROCKS B Y  KREEP: INTERPRETATION B Y  M I X I N G  

MODELS 
PROCEED1 NGS OF THE F l FTH  LUNAR SCIENCE CONFERENCE 
VOL . 2 P.  1269-1  2 8 6  

YOKOYAMA,Y. + GUICHARD,F. + REYSS, J.L. + SATO, J. ( 1 9 7 6 )  
DATING OF FRESH LUNAR CRATERS BY COSMOGENIC 22NA-26A1 STUDIES AND A 

PRELIMINARY STUDY ON THE 26A1-53MN METHOD 
LUNAR SCIENCE V I  I - L.S. I .  
PART I I  P. 9 5 6 - 9 5 8  

YOKOYAMA,Y. +REYSS,J .L .  +GUICHARD,F.  ( 1 9 7 5 )  
22NA-26AL STUDIES OF LUNAR REGOLITH 
PROCEED1 NGS OF THE S l XTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P.  1 8 2 3 - 1 8 4 4  

S O I L  7 9 2 6 1  
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SOIL: 79510 

LOCATION COMMENTS: S t a t i o n  9, on the southeast r i m  o f  Van Serg Crater.  Surface sample 
c o l l e c t e d  about 2-3 m east  o f  a boulder and sample 79120. 

GENERIC SUBSAMPLES: MISCELLANEOUS: 

1. 79511 ( 179.2 gm): < 1 mn 1. Co l l ec ted  mass: 413.53 gm 
2. 79512 ( 11.32 gm): 1 -2mn 2. Color: O l i v e  gray (5Y 3/1) 
3. 79513 ( 9.94 gm): 2-4 mn 3. Bag no. : Doc. bag 570 
4. 79514 ( 12.24 gm): 4-10 mn 4. Container: Returned i n  sample c o l l e c t i o n  
5.* 79515 ( 93.23 gm): > 1 cm bag 5, i n  a i r .  Processed i n  
6. 79510 ( 107.6 gm): Reserve N2' 

* Samples 79515 t o  79519, 79525 t o  79529, 
and 79535 t o  79537 der ived from t h i s  
spl  it. 

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL 

MATURITY PARAMETERS: 

1. I,/FeO: 61.0, mature . 
2. Agglut inates:  

3. 

GRAIN SIZE PARAMETERS: 

1. M,: 

2. M d .  
3. 

MAJOR ELEMENTS: TRACE ELEMENTS: 

(Mason e t  a1 . , 1974) (Laul e t  al., 1974) 

Si02 : 

Ti02 : 

A1 203: 

Cr203: 

FeO : 
MnO : 

MgO : 

CaO : 

Na20 : 

K20 : 

'2'5 : 
S : 

sc : 
v : 

Co : 

Ni : 

Ba : 
Sr : 

Hf: 

Ta : 

Th : 

U : 

Zr : 

Ir: 

La : 

Ce : 

Nd: 

Sm : 

Eu : 
Tb : 

Dy: 

Ho : 
Tm : 

Yb: 

Lu : 

ppm 
8.7 

29 

2 1 

7.3 

1.52 

65 

10 

Au: 3 
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B I B L  I OGRAPHY FOR 7 9 5 1  1 

BUTLER,J.C. +K ING,E .A . , JR .  ( 1 9 7 4 )  
ANALYSIS OF THE GRAIN SIZE-FREQUENCY D ISTRIBUT IONS OF LUNAR F I N E S  
PROCEED l NGS OF THE F l FTH  LUNAR SC 1 ENCE CONFERENCE 
VOL. 1 P. 8 2 9 - 8 4 2  

CURTIS,D.B. + WASSERBURG,G. J. ( 1  9 7 7 )  
TRANSPORT AND EROS I ONAL PROCESSES I N THE TAURUS-L I TTROW VALLEY - I NFERENCES 

FROM NEUTRON FLUENCES I N  SURFACE SOILS  
PROCEED l NGS OF THE E l GHTH LUNAR SC l ENCE CONFERENCE 
VOL. 3 P .  3 0 4 5 - 3 0 5 7  

ENGELHAHDT,W.V. + HURRLE,H. + LUFT,E.  ( 1 9 7 6 )  
MICROIMPACT-INDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOSITION OF THE 

LUNAR REGOLITH 
PROCEED l NGS OF THE SEVENTH LUNAR SC l ENCE CONFERENCE 
VOL. 1 P .  3 7 3 - 3 9 2  

GOSWAMI, J.N. + LAL,D.  ( 1 9 7 4 )  
COSMIC RAY IRRADIATIONPATTERN A T  THE APOLLO 1 7  S ITE:  IMPL ICATIONS TO LUNAR 

REGOLITH DYNAMICS 
PROCEEDINGS OF THE F I F T H  LUNAR SCIENCE CONFERENCE 
VOL. 3 P.  2 6 4 3 - 2 6 6 2  

. ,  . 
LAUL,J.C. + H-ILL,D.W.+ SCHMITT,R.A. ( 1 9 7 4 )  

.. 
CHEM 1 CAL STUD l ES OF APOLLO + I 6  AND 1 7 SAMPLES 

' PROCEED I NGS OF THE F l F T H  LUNAR SC 1 ENCE CONFERENCE 
VOL. 2 P. 1047 -1  0 6 6  

LOVERING,J.F. + WARK,D.A. ( 1 9 7 5 )  
THE LUNAR CRUST-CHEM ICALLY DEF l NED ROCK GROUPS AND THE l R  POTASS I UM-URAN I UM 

FRACT l ONAT l ON 
PROCEEDINGS OF THE S I X T H  LUNAR SCIENCE CONFERENCE 
VOL. 2 P.  1 2 0 3 - 1 2 1 8  

MASON,B. + JACOBSON,S. + NELEN,J. + MELSON,W.G. + SIMKIN,T.  ( 1 9 7 4 )  
QEGOLITH COMPOSITIONS FROM THE APOLLO 1 7  M I S S I O N  

L LUNAR SCIENCE V - L . S . I .  + J.S.C. 
PART I I P. 4 9 3 - 4 9 5  

MASON,B. + JACOBSON,S. + NELEN,J. + MELSON,W.G. + SIMKIN,T .  + THOMPSON,G. ( 1 9 7 4 )  
REGOLITH COMPOSITIONS FROM THE APOLLO 1 7  M I S S I O N  
PROCEED 1 NGS OF THE F l F T H  LUNAR SC 1 ENCE CONFERENCE 
VOL. 1 P .  8 7 9 - 8 8 6  

MORRIS,Q.V. ( 1  9 7 8 )  
THE SURFACE EXPOSURE (MATURITY)  OF LUNAR SOILS :  
SOME CONCEPTS AND IS /FEO COMPILATION 
I N  PROCEEDINGS OF THE 9 T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2, 2 2 8 7 - 2 2 9 8  
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MORRIS,R.V. (1980) 
ORIGINS AND S I Z E  D ISTRIBUT ION OF METALLIC IRON PARTICLES 

I N  THE LUNAR REGOLITH 
I N  PROCEEDINGS OF THE 1 l T H  LUNAR AND PLANETARY SCIENCE CONFERENCE 
VOL. 2; 1697-1  71 2 

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM-STAA8,R.K.L. + WINZER,S.R. ( 1 9 7 4 )  
O R I G I N  OF APOLLO 1 7  ROCKS AND SOILS  
PROCEED l NGS OF THE F l FTH LUNAR SC l ENCE CONFERENCE 
VOL. 2 P. 1 2 5 5 - 1 2 6 8  
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