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INTRODUCTION

The Moon is covered with a complex layer of unconsolidated debris (regolith).
Our understanding of the character of this debris and the processes affecting it are
dependent on studies of the samples of soil returned by the Apollo and Luna missions.
The purpose of this handbook is to serve as a data base for the material properties
of lunar soils. It is a resource for present and future sample investigators in
selecting soil samples for detailed study, for investigators conducting syntheses
studies, and for scientist and engineers designing manufacturing processes utilizing
tunar soil. The scope of this handbook is restricted to all non-core samples of soil

returned by the Apollo missions.

Tools used for collecting lunar soil

Contingency Sampier: For Apollo 11-15, this was a special grab-sample teflon

bag mounted on the end of a collapsible handle. This sample was collected as soon as
possible after the first astronaut left the LM as a random surface scoop. This would
provide at least one sample of the site if the crew were forced to leave due to an
emergency. The first documented sample fulfilled the contingency sample requirement
on Apollo 16 and 17, eliminating the need for a contingency sampler.

Scoops: All of the sample scoops carried on the Apollo missions could be
attached to an extension handle with a quick-disconnect mount. The "large" scoop
(7x12x12 cm) constructed of anodized aluminum was used during Apollo 11, 12, and 14.
The "small" scoop (about 6 cm wide and 8 cm deep) was used during Apollo 12. It had
a flat bottom that was flanged on both sides and was partially covered on top; it was
constructed of anodized aluminum with a steel-alloy inset on the front edge.

An adjustable scoop, with a flat bottom and flanged on the sides with a partial

cover on top, was used on Apollo 15, 16, and 17. The 14 cm long, 12 cm wide scoop
i
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was adjustable from 0° (horizontal) to 55° for scooping and to 90° for trenching.
The pan and adjusting mechanism were made of stainless steel and the handle of
aluminum. It replaced both the scoop and trenching shovel of previous missions.

Trenching tool: An anodized aluminum, folding, trenching tool was used during

Apollo 14. It was a simple spade-like tool with the spade measuring 15 cm wide and

20 cm long.

Lunar surface rake: The rake was a basket-like scoop about 30x30x4 cm which

consisted of a partially solid aluminum frame holding tines with 1 cm spacings. To
collect a sample, the rake was drug through the surface regolith several times,
sifting out the fine grained material to leave a collection of small rock samples.
Procedures required that a soil sample be collected with each "rake" sample. This
was accomplished by tilting the rake to use the solid frame for collecting soil
samples. The rake was used on Apollo 15, 16, and 17.

Special environmental sample container (SESC): This was a thin-walled stainless

steel container (6 cm diameter and 12 cm long) with a knife-edge machined into the
top rim. The 1id had a press which forced the knife-edge into an indium-silver alloy
gasket. The sealed sample was returned in a vacuum to Earth. SESC’s were carried on

Apollo 15, 16, and 17.

Lunar roving vehicle (LRV) sample container: The LRV samples consisted of a

ring holding 12 numbered teflon bags which could be attached to a tool handle. The
tool allowed the crew to collect surface soil samples without dismounting from the
LRY. After the sample was removed from the stack, it was sealed by closing, crimping
and twisting the aluminum rim around the mouth of the bag. This means of sampling
was used only during Apollo 17.

Documented sample bags: Each documented sample bag was a pre-numbered teflon

bag with dimensions 19x20 c¢cm. The bags were stored in a dispenser in quantities of

20. The bags had two teflon tabs; one was attached to the dispenser and the other

iin
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used to pull the bag open. After sample collection, a thin aluminum rim was crimped
to seal the bag. These bags were used during Apollo 15, 16, and 17.

Round documented sample bags: Each teflon bag ("dixie cup") was 8 cm in diame-

ter and 12 cm deep. Twelve bags were carried as a cluster. The bags were sealed in
the same manner as the documented sample bags. They were -used during Apollo 12-17.

Apollo lunar sample return container (ALSRC): The ALSRC is made of aluminum

with exterior dimensions of 47.5x28.75x20 cm. A strap-lash system provides the force
necessary to provide a vacuum seal, but not all ALSRC's retained vacuum integrity.
Padding for sample protection was provided by a York-mesh liner. These containers
were used on all Apollo missions, but not all samples were returned to the Earth in

them.

Sample collection procedures

Apollo 11: No special procedures were developed for soil sampling during Apollo
11. The contingency sampler was designed to scoop up rocks and soil without leaving
the safety of the LM footpad. During Apollo 11 the commander stepped onto the
surface and collected a full bag, scooping several times. A large bulk sample was
collected at the end of the sampling period by scooping soil into the ALSRC to fil1l
the void space left between rock samples.

Apollo 12: The contingency sample was collected in the same manner as Apoilo
11. Selected soil and rock samples were collected over an area 300 m NW of the LM.
As in Mission 11, the void space between rocks was filled with soil in the sample
collection bag. Apollo 12 was the first mission to use documented sample bags.
after noting the location and documenting some of them with photographs, one
astronaut held the bag while the other scooped soil into it. The bag was sealed then
dropped into the sample collection bag. A1l documented samples were returned in the

D-ALSRC. Two small vacuum containers (gas analysis sample container and lunar

Handbook of Lunar Soils



environment sample container) were filled with soil in the same manner as the
documented bags.
Apollo 14: The contingency sample was collected as during the previous

missions. Whenever possible, other sampling locations were documented by photography

taken cross-sun, down-sun, before and after sampling, and in the panoramas. In
several cases the locations are based on transcripts, astronaut identification, and
reference to the sample bag number. Samples were collected by scooping, with one
astronaut holding the bag while the other filled it.

Apollo 15: Samples collected with the adjustable scoop were "skimmed" (upper
1 cm), “"scooped" (upper 1-5 cm) or selected from layers exposed in trench walls.
Soil samples collected to accompany rake samples were collected with the solid wall
of the rake or with a scoop. Whenever possible, the sample location was photographed
before and after sampling and cross- and down-sun. A stereopair was generally taken
before collecting the sample. Additional photographs were taken as necessary to
document the location. One astronaut held a documented sample bag, identifying the
number on it while the other scooped soil into it.

Apollo 16: Collection and documentation of soil samples in documented sample

bags was the same as for Apollo 15.

Apollo 17: Collection and documentation of soil samples in documented sample
bags and an SESC was the same as for Apollo 15 and 16. The LRV samples were
collected on traverses between stations without the LRV. The area to be sampled was
located and photographed before reaching it, then sampled. The passenger collected
the sample; it was passed to the driver who pulled the full bag out of the stack,

identified the number, and then sealed it.
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Initial Sample Processing

Apollo 11: The contingency sample was returned with the crew to the Lunar
Receiving Laboratory (LRL) and then transfered to the vacuum chamber in the sample
lab.

The bulk soil sample was initially processed a vacuum chamber, but was later
moved to N2-f111ed glove cabinets in the Bio-prep laboratory. Due to the quarantine
requirements, negative pressure was maintained in the cabinets and the exterior of
the sample containers were sterilized with steam or peracetic acid. The quarantine
conditions were maintained at considerable cost to the samp1e's integrity. The work
area was very crowded with equipment, increasing chances for contamination of the
samples. Soil samples were used for the monopole experiments, soil mechanics tests,
sieving, etc: Aliquots were removed to the physical chemical test 1ab (PCTL) for
chemical and petrographic analysis. Coarser sieve fractions were described and
photographed in the Bio-prep laboratory.

6 torr).

Apoilo 12: Rock and soil samples were‘processed in a vacuum (about 10~
The documented and contingency samples and cores were processed in N2-f111ed 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 aliquots were removed for closer examination. The
soils were then placed in stainless steel slip-top cans for storage.

Several of the documented samples were sieved at 1 cm and 1 mm intervals. The
coarser fractions (>1 mm) were described surficially during the preliminary examina-
tion. Aliquots were transferred to PCTL for chemical and petrographic analyses.

Apollo 14: The Apollo 14 samples were processed in stainless steel, Nz-filled
glove cabinets that were held under negative pressure as required by quarantine
was monitored for contamination by H,, 0 CH

procedures. The exhaust N co, Co

2 4

and H20 by gas chromatography.

2’ 2’ 2’
vi
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Soils were described superficially in the lab by looking into open documented
sample bags. Each sample was then sieved into >1 cm, 4-10 mm, 2-4 mm, 1-2 mm, and
>1 mm fractions. Each fraction was weighed, assigned a sample number, then stored in
stainless steel bolt top cans. Aliquots of several soil samples were used by the
Preliminary Examination Team for grain size, chemical, and petrographic analyses.
The <1 mm aliquots were wet-sieved (with freon) at 500 um, 250 um, 125 um, 62.5 um
and 31 um intervals using 3-inch diameter stainless steel sieves. Thin sections were
made of the 250-500 um and 125-250 um size fractions.

Apollo 15, 16, and 17: Commencing with Apollo 15, no quarantine was required

and the samples were processed in stainless steel glove boxes filled with dry N2

under positive pressure. The exhaust N2 was analyzed for contaminants (H20, 02, Ar,

HZ’ CH4; Coz, and CO) by gas chromotography.

The documented bags were opened and observations and photographs were made of
the sample. Any rocks >1 cm were removed. One-quarter to one-third of the sample
was scooped from the bag, placed in a preweighed container, weighed, and stored as an
unsieved reserve sample. In special cases, larger reserves were obtained or the
entire sample remained unsieved. the remaining sample was sieved to produce the size
fractions <1 mm, 1-2 mm, 2-4 wm, and 4-10 mm. Each fraction was weighed and
numbered with its own five-digit sample number. Each coherent piece >10 mm was

processed as a rock. The sieve fractions were surficially described.

vii
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FORMAT

The remainder of this handbook is divided into six sections - one for each of
the Apollo missions that returned samples from the Moon. The format of each section
is the same. First are given sketch maps showing the locations that the soils were
collected. Data sheets and bibliographies then follow for each soil in increasing
numerical order of sample number. The bibliographic 1ists were derived from the
compilation at the Lunar and Planetary Institute.

It is the intent of the data sheets to give some basic data about lunar soils.
Because of space limitations and because the handbook would become ponderous, the
data sheets are not comprehensive in terms of either including all the various types
of data or including every analysist’'s value for a given parameter. Data compiled on
the data sheets include sampling location, masses of generic subsamples, maturity
parameters (IS/FeO, grain-size parameters, and agglutinates), chemistry (major and
trace elements), and petrography. For references to other types of data, the
bibliography can be consulted. Except as noted below, a citation is given for the
data compiled in the data sheets.

The values for agglutinates, grain-size paramters, and the FMR maturity index
IS/FeO were obtained from just a few references and thus for clarity the references
were not cited on the data sheets. These data were taken from papers by David S.
McKay, Elbert A. King, Richard V. Morris, and their co-workers; the specific papers
are given in the bibliographies.

Commencing with soils returned from the Apollo 15 mission, almost all soils were
sieved into >10, 4-10, 2-4, 1-2 (the “"coarse" fines) and 1 mm (the "fine" fines)
sieve fractions at the Johnson Space Center. The sieving information is given on the
data sheets, and, unless otherwise noted, all physical and chemical properties

pertain to the 1 mm sieve fraction.
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An examination of this handbook will reveal that there are a significant number
of soils for which there is a great deal of information and a significant number of
soils for which very littie is known. The data sheets are formatted so that indivi-
dual users can incorporate information as it becomes ava%Iable. Individual analy-
sists are encouraged to send data appropriate for this handbook to the Planetary

Materials Curator (SN2/NASA Johnson Space Center, Houston, TX 77058) for inclusion in

subsequent editions.
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SOIL: 10002

LOCATION COMMENTS: Between Quad IV of LM and TV camera. Surface scoops. Redistributed
as sample numbers 10084 to 10086.

GENERIC SUBSAMPLES: MISCELLANEOUS:

(0f 26 only - wt. 750 gm)
1. Collected mass: Total est. wt. 5629

1. { 424.5 gm): <1 nm 2. Color: N3 to'N4 (med. gray)
2. { 14.65 gn): 1-2 mm 3. Bag no.: Bulk sample
3. ( 10.96 gm): 2-4 mm 4. Container: Teflon bag; vacuum container
4, ( 7.63 gn}: 4-10 mm {ALSRC). Processed in N,
5. ( 18.48 gm): > 1 cm environment.
6. ( gm): Reserve
SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS: . PETROGRAPHY: (0.6-3 mm)
(Marvin et al., 1971)
1. Is/FeO:
[ 4
2. Agglutinates: Components =
3. Basalt 22.0
Microbreccia 40.0
Glasses
. Cindery 18.0 (Agglutinates)
GRAIN SIZE PARAMETERS: Homogeneous 3.0
. Ropy 2.0
1. M 52 um (<1 mm) Norites,
2. Md: 60 um Anorthosites 8.0
3 Other 1.0
No. particles 135
MAJOR ELEMENTS: TRACE ELEMENTS:
(Agrell et al,, 1970) (Lau) & Papike, 1980)
= ppm ppm
5102 ¢ 42.16 Sc:  60.2 La: 15.8
T1'02 : 7.75 v: 70 Ce: 43
A1203: 13.60 Co: 28.0 Nd: 37
Cr203: 0.30 Ni: 200 Sm: 11.4
Fe0 : 15.34 Ba: 170 Eu: 1.60
MO :  0.20 Sr: 160 Tb: 2.9
Mg0 : 7.76 HEf: 9.00 Dy: 17
Ca0 : 11.94 Ta: 1.25 Ho: 4.1
Nazo : 0.47 The 1.90 Tm: 1.6
KZO ¢ 0.16 U 0.5 Yb: 10.0
PZOS :  0.05 Lu: 1.39
S 7 0.12

Ni values are suspect of contamination from the
Rh-plated Ni sieves.
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DUKE,M.G. + W00,C,D + SELLERS,G.A. + BIRD,M.L. + FINKELMAN,R.B. (1970)
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VoL. 1 P. 347-361

LAUL,J.C. + PAPIKE,J.J. (1980)

THE LUNAR REGOLITH: COMPARATIVE CHEMISTRY OF THE APOLLO SITES
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voL. 2 P. 1307-1340
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IN PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 1 P. 679-699
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SOIL: 10010
LOCATION COMMENTS: Contingency sample from base of ladder, Quad IV, LM.

GENERIC SUBSAMPLES: MISCELLANEOQUS:

1 ( gm): <1 mm 1. Collected mass: 491.0 gm

2 { gm}: 1-2 mm 2. Color: Med. gray

3 { gn}: 2-4 mm 3. Bag no.: Contingency sample bag

4 ( gm): 4-10 mm 4. Contatner: Teflon bag; vacuum container
5 ( gm): > 1 cm (ALSRC). :

6 ( gm): Reserve

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS:

1. IS/FeO: 75.0, mature
2. Agglutinates:

3.
4,

GRAIN SIZE PARAMETERS:

19 Mz:

Md:
MAJOR ELEMENTS: TRACE ELEMENTS:
{Rhodes & Blanchard, 1981)(Rhodes & Blanchard, 1981)

% - ppm ppm
3102 . 41.5 Sc: 61 La: 14.9
TiOZ g 7.58 vV 47 Ce: 46
A1203: 13.21 Co: 29 Nd:
Cr203: 0.30 Ni: 197 Sm:  12.1
Fe0 : 15.83 Ba: 205 Eu: 1.66
MmO : 0.24 Sr: Tb: 2.5
Mgd :  7.82 Hf: 9.7 Oy:
Cad : 12.05 Ta: 1.6 Ho:
Nazo o 0.44 Th: 1.5 Tm:
KZO ¢ 0.14 U Yb: 9.91
PZOs : 0.11 Lu: 1.46
S .
6
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THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:
SOME CONCEPTS AND IS/FEO COMPILATION
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SOIL: 10011
LOCATION COMMENTS: Outside Quad IV of the LM.

GENERIC SUBSAMPLES: MISCELLANEOUS:

1. ( gn): <1 mm 1. Collected mass: 82.6 gm

2. ( gm): 1-2 mm 2. Color: Gray

3. ( gm): 2-4 pm 3. Bag no.: Doc. sample bag

4, ( gm): 4-10 mm 4, Container: Teflon bag; vacuum container
5. { gn): > 1 cm (ALSRC).

6. { gm): Reserve

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS:

1. Xs/FeO: 69.0, mature
2. Agglutinates:

3.

4,

GRAIN SIZE PARAMETERS:

1. Mz:

2. Md:

3.

MAJOR ELEMENTS: TRACE ELEMENTS:
2 pem ppm

Si02 : Se: La:

Tio2 : v Ce:

A1203: Co: Nd:

Cr203: Ni: Sm:

Fe0 : Ba: Eu:

Mn0 Sr: Tb:

Mg0 : Hf: Dy:

Ca0 : Ta: Ho:

Nazo 3 Th: Tm:

K20 3 U: Yb:

ons - Lu:

S
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PROCEEDINGS OF THE 13+h LUNAR AND PLANETARY SCIENCE CONFERENCE

IN JOURNAL OF GEOPHYSICAL RESEARCH

VOL. 87 A182-A196
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LOCATION COMMENTS:
GENERIC SUBSAMPLES:

1. 10084 ( 38300. gm): <1 mm
2. ( gm): 1-2 mm
3. ( gn): 2-4 mm
4, ( gm): 4-10 mm
5. ( gm): > 1 cm
6. ( gm): Reserve

MATURITY PARAMETERS:

1. Is/FeO:
2. Aggiutinates:
3.
4

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
(90-100 um)

78.0, mature

GRAIN SIZE PARAMETERS:

Ao Mz:
2 Md:
3%

MAJOR ELEMENTS:

%
SiO2 : 41.0
Tio2 3 Yol
A1203: 12.8
Cr203: 0.305
Fel 16.2
Mn0 0.220
Mg0 9.2
Cal 12.4
Nazo :0.38
KZO 0.15
9205 :
3 .

SOIL: 10084

MISCELLANEOUS:

1. Collected mass:

2. Color:
3. Bag no.:

4. Contafner:

TRACE ELEMENTS:
{Laul and Papike, 1980)(Haskins et al., 1970)

ppm
Sc:  61.7
v
Co: 26.8
Ni: 200
Ba: 168
Sr:
Hf:
Ta: 1.4
Th:
u:

La:
Ce:
Nd:
Sm:
Eu:
Tb:
Dy:
Ho:
Tm:
Yb:
Lu:

ppm
16.9
47.3
41
13.66
1.74
3.03
21.0
4.3-4.6

11.35
1.69

10

PETROGRAPHY:

38,300 gm

ALSC No. 1003

{Simon et al., «1981)

Components

Lithic Fragments
Mare Component
Mare Basalt
Hightand
Components
ANT
LMB
Feldsp.
Basalt
RNB/POIK
Fused Soil
Component
DMB
Aggiutinate
Mineral Frag.
Mafic
Plagioclase
Opaque
Glass Fragments
Orange/black
Yellow/green
Brown
Clear
Miscellaneous
Devitrified
glass
Others

24.0

— o b N~
o o o
- O N owm

-1 OoOnN
. .

0.3

Total
No. of points

Handbook of Lunar Soils
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L1, B, MG, AND T1 ISOTOPIC ABUNDANCES AND SEARCH FOR TRAPPED SOLAR WIND LI IN
APOLLO 11 AND APOLLO 12 MATERIAL
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PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VvoL. 1 P. 939-953

FALLICK,A.E. + PILLINGER,C.T. + STEPHENSON,A. (1980)
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PROCEEDINGS OF THE 13+h LUNAR AND PLANETARY SCIENCE CONFERENCE
IN JOURNAL OF GEOPHYSICAL RESEARCH

VOL. 88 A907-A911

FARR,T.G. + BATES,B.A. + RALPH,R.L. + ADAMS,J.B. (1980)
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ISOTOPIC ABUNDANCES OFACTIN!DE ELEMENTS IN APOLLO 12 SAMPLES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

YOL. 2 P. 1571-1576

FIREMAN,E.L. (1978)
CARBON-14 IN LUNAR SOIL. AND IN METEORITES
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PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 3 P. 2319-2336

MARTI!,K. + LUGMAIR,G.W. + UREY,H.C. (1970)
SOLAR WIND GASES, COSMIC-RAY SPALLATION PRODUCTS AND THE IRRADIATION HISTORY
OF APOLLO 11 SAMPLES

GEOCHIMICA 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. (1970)
TOWE,K.M. + WHITE, J.S., JR.
MINERALOGY AND PETROGRAPHY OF LUNAR SAMPLES

GEOCHIMICA 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. (1970)
CHEMICAL COMPOSITION OF APOLLO 11 LUNAR SAMPLES 10017, 10020, 10072 AND 10084

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.
V.2 P. 1369-1374

MCKAY,D.S. + HEIKEN,G.H. + TAYLOR,R.M. + CLANTON,U.S. + MORRISON,D.A. +  (1972)
LADLE,G.H.

APOLLO 14 SOILS: SIZEDISTRIBUTION AND PARTICLE TYPES

PROCEEDINGS 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. + (1971)
NICHIPORUK,W. + GIBSON,E.K.,JR.

TOTAL CARBON AND NITROGEN ABUNDANCES IN APOLLO 12 LUNAR SAMPLES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VoL. 2 P. 1343-1350
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MORGAN, J.W. + LAUL,J.C. + KRAHENBUHL,U. + GANAPATHY,R. + ANDERS,E. (1972)

MAJOR IMPACTS ON THE MOON: CHARACTERIZATION FROM TRACE ELEMENTS I[N
APOLLO 12 AND 14 SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 11 P. 1377-1397

MORRIS,R.V. (1976) _

SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE

voL. ' P. 315-335

MORRIS,R.V.  (1977)

ORIGIN AND EVOLUTION ON THE GRAIN=-SIZE DEPENDENCE OF THE CONCENTRATION OF FINE-
GRAINED METAL IN 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 1S/FEO COMPILATION

IN 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 PROCEECINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
voL. 2, 1697-1712

MORRISON,G.H. + GERARD,J.T. + KASHUBA,A.T. + GANGADHARAM,E.V. (1970)
ROTHENBERG,A.M. + POTTER,N.M. + MILLER,G.B.

ELEMENTAL ABUNDANCES OF LUNAR SOIL AND ROCKS

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.

V.2 P. 1383-1392

MULLER,O. (1972)

CHEMICALLY BOUND NITROGEN ABUNDANCES IN LUNAR SAMPLES, AND ACTIVE GASES RE-
LEASED BY HEATING AT LOWER TEMPERATURES 250 TO 500 C

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. |l P. 2059-2069

MULLER,O. (1973)
CHEMICALLY BOUND NITROGEN CONTENTS OF APOLLO 16 AND APOLLO 15 LUNAR FINES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1625-1634

MURTHY,V.R, + EVENSEN,N.M. + COSCIO,M.R.,JR. (1970)

DISTRIBUTION OF K, RB,SR AND BA AND RB-SR ISOTOPIC RELATIONS IN APOLLO 11
LUNAR SAMPLES

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.
V.2 P. 1393-1406
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MURTHY, V.R. + EVENSEN,N.M. + JAHN,B.M. + COSCIO,M.R.,JR. (1971)

RB-SR AGES AND ELEMENTAL ABUNDANCES OF K, RB, SR, AND BA IN SAMPLES FROM OCEAN
OF STORMS

GEOCHIMICA ET COSMOCHIMICA ACTA
VOL. 35 P. 1139

NAGATA,T. + FISHER,R.M, + SCHWERER,F.C. + FULLER,M.D. + DUNN, J.R. (1971)

MAGNETIC PROPERTIES AND REMANENT MAGNETIZATION OF APOLLO 12 LUNAR MATERIALS AND
APOLLO 11 LUNAR MICROBRECCIA

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2461-2476

NAGATA,T. + FISHER,R.M. + SCHWERER,F.C. + FULLER,M.D. + DUNN, J.R. (1975)
EFFECTS OF METEORITE IMPACT ON MAGNETIC PROPERTIES OF APOLLO LUNAR MATERIALS

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
VOL. 3 P. 3111-3122

NAGATA,T. + ISHIKAWA,Y. + KINOSHITA,H. + KONO,M. + SYONO,Y..-+ FI!SHER,R.M. (1970)
MAGNETIC. PROPERTIES AND NATURAL REMANENT MAGNETIZATION OF LUNAR MATERIALS

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.
VOL.3 P. 2325-2340

NASH,D.B. + GREER,R.T. (1970)
LUMINESCENCE PROPERTIES OF APOLLO 11 LUNAR SAMPLES AND IMPLICATIONS FOR SOLAR-
EXCITED LUNAR LUMINESCENCE

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.
VOL.3 P. 2341-2350

NAUTIYAL,C.M. + PADIA,J.T. + RAO,M.N. + VENKATESAN,T.R. (1981)

SOLAR FLARE NEON: CLUES FROM IMPLANTED NOBLE GASES [N LUNAR SOILS AND ROCKS

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 627-637

NELEN, J. + NOONAN,A. + FREDRIKSSON,K. (1972)
LUNAR GLASSES BRECCIASAND CHONDRULES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
voL. 1 P. 723-739

O'HARA,M.J. + BIGGAR,G.M. + RICHARDSON,S.W. + FORD,C.E. + JAMIESON,B.G. (1970)

THE NATURE OF SEAS, MASCONS AND THE LUNAR INTERIOR IN THE L!GHT OF EXPERIMENTAL
STUDIES

GEOCHIMICA ET COSMOCH!MICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.

V.1 P. 695-710 :

O'NEIL,J.R. + ADAM!,L.H. (1970)

OXYGEN !SOTOPE ANALYSES OF SELECTED APOLLO 11 MATERIALS

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.
V.2 P. 1425-1428

ONUMA,N. + CLAYTON,R.N. + MAYEDA,T.K. (1970)

APOLLO 11 ROCKS. OXYGEN ISOTOPE FRACTIONATION BETWEEN MINERALS, AND AN
ESTIMATE OF THE TEMPERATURE

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.

V.2 P. 1429-1434

PALME,H. + WANKE,H. (1975)
A UNIFIED TRACE-ELEMENT MODEL FOR THE EVOLUTION OF THE LUNAR CRUST AND MANTLE
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
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PAPANASTASSIOU,D.A. +WASSERBURG,G.J. + BURNETT,D.S. (1970)
RB-SR AGES OF LUNAR ROCKS FROM SEA OF TRANQUILLITY

EARTH AND PLANETARY SCIENCE LETTERS

yOL. 8 P. 1

PAPIKE,J.J. + WHITE,C. (1981)
THE LUNAR REGOLITH: CALCULATED CHEMISTRY AND

MAJOR ELEMENT PARTITIONING AMONG THE REGOLITH COMPONENTS
LUNAR AND PLANETARY SCIENCE XI1, P. 808-810

PAPIKE,J.J. + SIMON,S.B. + WHITE,C. + LAW,J.C. (1981)
THE RELATIONSHIP OF THE LUNAR REGOLITH <10 um FRACT ION AND AGGLUTINATES. e
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EV|DENCE
IN PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE

12A, 409-420

PEARCE,G.W. + GOSE,W.A. + STRANGWAY,D.W. (1973)
MAGNETIC STUDIES ON APOLLO 15 AND 16 LUNAR SAMPLES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 3 P. 3045-3076

PEPIN,R.Q. + BASFORD,J.R. + DRAGON,J.C. + COSCIO,M.R.,JR. + MURTHY,V.R. (1974)

RARE GASES AND TRACE ELEMENTS N APOLLO 15 DRILL CORE FINES: DEPOSITIONAL
CHRONOLOGIES AND K-AR AGES, AND PRODUCTION RATES OF SPALLATION-PRODUCED HE3,
NEZ1, AND AR38 VERSUS DEPTH

PROCEEDINGS OF THE FIFTH LUNAR SC!ENCE CONFERENCE

VOL. 2 P. 2149-2184

PEPIN,R.O. + BRADLEY,J.G. + DRAGON, J.C. + NYQUIST,L.E. (1972)
K=AR DATING OF LUNAR FINES APOLLO 12 APOLLO 14 AND LUNA 16
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 11 P. 1569-1589

PEPIN,R.Q. + NYQUIST,L.E. + PHINNEY,D. + BLACK,D.C. (1970)

RARE GASES IN APOLLO 11 LUNAR MATERIAL

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.
V.2 P. 1435-1454

PERKINS,R.W. + RANCITELLI,L.A. + COOPER,J.A. + KAYE,J.H. + WOGMAN,N.A. (1970)
COSMOGENIC AND PRIMORDIAL RADIONUCLIDE MEASUREMENTS IN APOLLO 11 LUNAR SAMPLES
BY NONDESTRUCTIVE ANALYSIS

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.
V.2 P. 1455-1470

PHAKEY,P.P. + HUTCHEON,!.D. + RAJAN,R.S. + PRICE,P.B. (1972)
RADIATION EFFECTS IN SOILS FROM FIVE LUNAR MISS!ONS
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 11l P. 2905-2917
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APOLLO 11 LUNAR SAMPLES. K, RB, SR, BA AND RARE-EARTH CONCENTRATIONS IN SOME
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PIKE,R.J. (1971)

SOME PRELIMINARY INTERPRETATIONS OF LUNAR MASS-WASTING PROCESSES FROM APOLLO 10
PHOTOGRAPHY

NASA-SP-232  (1971)

P. 14-20

PINSON,W.H.,JR. + HURLEY,P.M.  (1971)

RB-SR AGES ON DENSITY FRACTIONS AND SIZE FRACTIONS OF APOLLO 11 FINE SOIL
SAMPLE 10084

EARTH AND PLANETARY SCIENCE LETTERS

VOL. 13 P. 130

PLIENINGER,T. + KRATSCHMER,W. + GENTNER,W. (1972)

CHARGE ASSIGNMENT TG COSMIC RAY HEAVY ION TRACKS IN LUNAR PYROXENES
PROCEEDINGS OF THE THIRD LUNAR SC!ENCE CONFERENCE

VOL. IHl  P. 2933-2941

PODOSEK,F.A. + BERNATOWI|CZ T.J. + KRAMER.F
1 sTede .E.
ADSORPTION AND EXCESS FISSION XENON ! (1981

IN PROCEEDINGS
127, 891-901 OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE

POUPEAU,G. + MICHEL-LEVY,M.C.  (1978)
MANDEVILLE, J.C. + ROMARY,PH.
MICROCRATER AND SOLAR-FLARE TRACKS MATURATION
OF THE LUNAR REGOLITH ]
IN MARE CRISIUM: THE VIEW FROM LUNAR 24 (R. B. MERRILL AND
J. J. PAPIKE, EDS.) P.137-156

POUPEAU,G. + WALKER,R.M. + ZINNER,E. + MORRISON,D.A. (1975)

SURFACE EXPOSURE HISTORY OF INDIVIDUAL CRYSTALS IN THE LUNAR REGOL!TH
PROCEEDINGS OF THE SIXTH LUNAR SC!ENCE CONFERENCE

VOL. 3 P. 3433-3448

PRICE,P.B. + CHAN,J.H. + HUTCHEON, |.D. + MACDOUGALL,D. + RAJAN,R.S. + SHIRK,E. (1973)
+ SULLIVAN, J.D.

LOW ENERGY HEAVY IONS [N THE SOLAR SYSTEM

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2347-2362

PRINZ,M. + BUNCH,T.E.+ KEIL,K. (1971) :
ELECTRON MICROPROBE ANALYSES OF LITHIC FRAGMENTS AND GLASSES FROM APOLLO 11
LUNAR SAMPLES

UNIVERSITY OF NEW MEXICO, INSTITUTE OF METEORITICS
VOL. 2 P. 1=13

QUAIDE,W.L. + BUNCH,T.E. (1970)
IMPACT METAMORPHISM OFLUNAR SURFACE MATERIALS

GEOCH!IMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.
V.1 P. 711-730

QUAIDE,W.L. + WRIGLEY,R.C. (1972)

MINERALOGY AND ORIGIN OF FRA MAURO FINES AND BRECCIAS
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
voL. 1 P. 771-785
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RAMDOHR, P (1978) ,

(GE) MINERALOGY OF THEMOON FROM THE RESULTS OF INVESTIGATIONS ON THE ROCK
SAMPLES COLLECTED BY APOLLO 11 AND APOLLO 12

FORTSCHR I TTE DER MINERALOGIE

VOL. 48, 31-53

RAMMENSEE,W. + WANKE,H.  (1977)

ON THE PARTITION COEFFICIENT OF TUNGSTEN BETWEEN METAL AND SILICATE AND ITS
BEARING ON THE OR!GIN OF THE MOON

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE

VOL. 1 P. 399-409

RANCITELLY,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. (1971)

EROSION AND MIXING OF THE LUNAR SURFACE FROM COSMOGENIC AND PRIMORDIAL RADIO-
NUCL IDE MEASUREMENTS IN APOLLO 12 LUNAR SAMPLES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

voL. 2 P. 1757-1772

RANCITELLI,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A., (1974)

SOLAR FLARE AND LUNAR SURFACE PROCESS CHARACTERIZATION AT THE APOLLO 17 SITE
PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 2185-2204

REED,G.W.,JR. + GOLE,J.A. + JOVANOVIC,S. (1971)
SURFACE-RELATED MERCURY IN LUNAR SAMPLES
SCIENCE

VoL. 172 P. 258

REED,G.W.,JR. + JAVANOVIC,S. + FUCHS,L.H. (1972)

TRACE ELEMENT RELATIONS BETWEEN APOLLO 14 AND 15 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. tli P. 1989-2003

REED,G.W.,JR. + JOVANOVIC,S. (1970)

HALOGENS, MERCURY, LITHIUM AND OSMIUM IN APOLLO 11 SAMPLES

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.
V.2 P. 1487-1492

REED,G.W.,JR. + JOVANOVIC,S. (1971)

THE HALOGENS AND OTHERTRACE ELEMENTS IN APOLLO 12 SAMPLES AND THE IMPLICATIONS
OF HALIDES, PLATINUM METALS, AND MERCURY ON SURFACES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VoL. 2 P. 1261-1276

REED,G.W.,JR. + JOVANOVIC,S. + FUCHS,L.H. (1971)

FLUORIDE AND OTHER TRACE-ELEMENTS IN LUNAR PLAGIQCLASE CONCENTRATES
EARTH AND PLANETARY SCIENCE LETTERS

VoL. 11 P. 354

REID,A.M. + FRAZER,J.Z. + FUJITA,H. + EVERSON, J.E. (1970)
APOLLO 11 SAMPLES MAJOR MINERAL CHEMISTRY

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.
V.1 P. 749-762

REID,A.M. + FRAZER,J.Z. + FUJITA,H. + EVERSON, J.E.  (1970)
CHEMICAL COMPOSITION OF THE MAJOR PHASES IN APOLLO 11 LUNAR SAWPLES Soil
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REY,P. + BALSIGER,H. + LIPSCHUTZ,M.E. (1972)
VANADIUM 1SOTOPIC COMPOSITION AND THE CONCENTRATIONS OF IT AND FERRO-
MAGNESIAN ELEMENTS IN LUNAR MATERIAL

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VoL. 11 P. 1779-1787

RHODES, J.M. + ADAMS, J.B. + BLANCHARD,D.P. + CHARETTE,M.P. + RODGERS,K.V. +  (1975)
JACOBS, J.W. + BRANNON,J.C. + HASKIN,L.A.

CHEMISTRY OF AGGLUTINATE FRACTIONS IN 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. (1975)
THE CHEMISTRY OF AGGLUTINATE FRACTIONS IN LUNAR SOILS

LUNAR SCIENCE VI - L.S.l.

P. 665-667

RHODES, J.M. + BLANCHARD,D.P. (1981)

APOLLO 11 BRECCIAS: ALUMINOUS MARE BASALTS OR MULT | -COMPONENT MIXTURES?
LUNAR AND PLANETARY SCIENCE X!I, P, 877-879

RHODES, J.M. + BLANCHARD,D.P. (1981)

APOLLO 11 BRECCIA AND SOILS: ALUMINOUS MARE BA
MIXTURES ? SALTS OR MULT{-COMPONENT

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SC
12A, 607-618 IENCE CONFERENCE

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 SOIL CHEMISTRY AT APOLLO 17 LANDING SITE

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOoL. 2 P. 1097-1118

ROBIE,R.A. + HEMINGWAY,B.S. (1971)

SPECIFIC HEATS OF THE LUNAR BRECCIA (10021) AND OLIVINE DOLERITE (12018)
BETWEEN 90 AND 350DEGREES KELVIN

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2361-2366

ROBIE,R.A. + HEMINGWAY,B.S. + WILSON,W.H. (1970)

SPECIFIC HEATS OF LUNAR SURFACE MATERIALS FROM 90 DEGREES TO 350 DEGREES K
GEQCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.
VOL.3 P.2361-2368

ROSE,H.J.,JR. + CUTTITTA,F. + ANNELL,C.S. + CARRON,M.K. + CHRISTIAN,R.P. +  (1972)
DWORNIK,E.J. + GREENLAND,L.P. + LIGON,D.T.,JR.

COMPOS ITIONAL DATA FORTWENTY-ONE FRA MAURO LUNAR MATERIALS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 11 P. 1215-1231

ROSE,H.J.,JR. + CUTTITTA,F. + DWORNIK,E.J. + CARRON,M.K. + CHRISTIAN,R.P. (1970)
L INDSAY,J.R. + LIGON,D.T.,JR. + LARSON,R.R.

SEMIMICRO X-RAY FLUORESCENCE ANALYSIS OF LUNAR SAMPLES :

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C
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ROSHOLT, J.N. + TATSUMOTO,M. (1970)

1SOTOPIC COMPOSITION OF URANIUM AND THORIUM IN APOLLO 11 SAMPLES
GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.
V.2 P. 1499-1502

ROSS,M. + BENCE,A.E. +VDWORNIK,E.J. + CLARK, J.R. + PAPIKE,J.J. (1970)
MINERALOGY OF THE LUNAR CLINOPYROXENES, AUGITE AND PIGEONITE

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.
V.1 P. 839-848

ROY,R. + ROY,D.M. + KURTOSSY,S. + FAILE,S.P.  (1971)
LUNAR GLASS | - DENSIFICATION AND RELAXATION STUDIES
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VOL. 3 P. 2069-2078

RUNCORN,S.K. + COLLINSON,D.W. + O'REILLY,W. + BATTEY,M.H. + STEPHENSON,A. (1970)
JONES, J.M. + MANSON,A.J. + READMAN,P.W.

MAGNET IC PROPERTIES OFAPOLLO 11 LUNAR SAMPLES

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO tt L.S.C.

voL.3 P. 2369-2388

RUSS,G.P., 111 + BURNETT,D.S. + LINGENFELTER,R.E. + WASSERBURG,G.J. (1971)
NEUTRON CAPTURE ON SM149 IN LUNAR SAMPLES

EARTH AND PLANETARY SCIENCE LETTERS

VOL. 13 P. 53

SALISBURY,J.W. + HUNT,G.R. + LOGAN,L.M. (1973)
INFRARED SPECTRA OF APOLLO 16 FINES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 3 P. 3191-3196

SCHONFELD,E. + MEYER,C.E. (1972)

THE ABUNDANCES OF COMPONENTS OF THE LUNAR SOILS 8Y A LEAST~SQUARES MIXING
MODEL AND THE FORMATION AGE OF KREEP

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 1l P. 1397-1421

SCHWARZ ,E.J. (1970}
THERMOMAGNET ICS OF LUNAR DUST SAMPLE 10084,88

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.
YOL.3 P. 2389-2398

SCLAR,C.B. (1970)
SHOCK METAMORPHISM OF LUNAR ROCKS AND FINES FROM TRANQUILLITY BASE

GEOCHIMICA ET COSMOCHIMICA ACTA, 1970, PROCEEDINGS OF THE APOLLO 11 L.S.C.
Y.1 P. 849-864

SHEDLOVSKY, J.P. + HONDA,M. + REEDY,R.C. + EVANS, J.C. + LAL,D. (1970)
L INDSTROM,R.M. + DELANY,A.C., + ARNOLD,J.R. + LOOSLI,H.H. + FRUCHTER, J.S.
FINKEL,R.C.
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V.2 P. 1503-1532
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V.1 P. 873-890
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V.2 P. 1595-1612

TATSUMOTO,M. + KNIGHT,R.J. + DOE,B.R. (1971)
U-TH-PB SYSTEMATICS OFAPOLLO 12 LUNAR SAMPLES
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
YOL. 2 P. 1521-1546
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NEUTRON ACTIVATION ANALYSIS OF MILLIGRAM QUANT|TIES OF APOLLO 11 LUNAR ROCKS
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VOBECKY ,M. + FRANA, J.+ BAUER, J.F. + RANDA,Z. + BENADA,J. + KUNCIR,J. (1971)
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BULK ELEMENTAL COMPOSITION OF APOLLO 12 SAMPLES - FIVE IGNEOUS AND ONE BRECCIA
ROCKS AND FOUR SOILS

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1231-1236

WAKITA,H. + SCHMITT,R.A. + REY,P. (1970) )
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VoL. 2 P. 2079-2096

WANKE ,H. + BADDENHAUSEN,H. + BALACESCU,A. + TESCHKE,F. + SPETTEL,B. + (1972)
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PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
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QUI JANO-RICO,M. + BALACESCU,A.
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ON THE COMPOSITION OF METAL FROM APOLLO 16 FINES AND THE METEOR!TIC COMPONENT
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1483-1492

WRIGLEY,R.C. (1971)
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SOIL: 10085
LOCATION COMMENTS:

GENERIC SUBSAMPLES: MISCELLANEOUS:

1 ( gm): <1 mm 1. Collected mass: 569.0 gm
2 { gm): 1-2 mm 2. Color:

3. { gn): 2-4 mm 3. Bag no.:

4. { gm): 4-10 mm 4, (Container: ALSC No. 1003
5 ( gm): >1 cm

6. ( gm): Reserve

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS:

1. Is/FeO:
2. Agglutinates:

GRAIN SIZE PARAMETERS:

1¥e MZ:

7)o Md:

3

MAJOR ELEMENTS: TRACE ELEMENTS:
2 pem - ppm

S'iO2 : Sc: La:

T1’02 2 vy Ce:

A1203: Co: Nd:

Cr203: Ni: Sms

Fe0 : Ba: Eu:

Mn0 Sr: Tb:

Mgl : Hf: Dy:

Ca0 : Ta: Ho:

Nazo 5 Th: Tm:

K20 - u: Yb:

PZOS : Lu:

S .
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LOCATION COMMENTS:
GENERIC SUBSAMPLES:

OV U £ o N —
e e e o o
— s~~~

gn): > 1 cm
gm): Reserve

SOIL: 10086

MISCELLANEOUS:

1. Collected mass:
2. Color:

3, Bag no.:
4. Container:

823.0 gn

ALSC No. 1003

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS:

1. 1 /Fe0:

2. Agglutinates:
3.
4,

GRAIN SIZE PARAMETERS:

TRACE ELEMENTS:

z
2. Md:
e
MAJOR ELEMENTS:

2 pem

5102 : Sc:
T1‘02 : v
A1203: Co:
Cr203: Ni:
FeQ Ba:
MnO Sr:
Mg0 Hf:
cad : Ta:
Nazo : Th:
KZO : u:
PZOS :
S .

La:
Ce:
Nd:
Sm:
Eu:
Tb:
Dy:
Ho:
Tm:
Yb:
Lu:

ppm
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SOIL: 10087
LOCATION COMMENTS:

GENERIC SUBSAMPLES: MISCELLANEOUS:

1 ( gn): <1 mm 1. Collected mass: 17.4 om
2. ( gm): 1-2 mm 2. Color:

3. ( gm): 2-4 mm 3. Bag no.:

4, { gm): 4-10 mm 4, Container: ALSC No. 1003
5. ( gm): >1 cm

6 {( 0 gm): Reserve

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS:

1% IS/FeO:
2. Agglutinates:

GRAIN SIZE PARAMETERS:

e Mz:
2. Md:
3.
MAJOR ELEMENTS: TRACE ELEMENTS:
2 pom ppm
S'IO2 : Sc: La:
Tioz : v Ce:
A1203: Co: Nd:
Cr203: Ni: Sm:
FeQ : Ba: Eu:
M0 : Sr: Tb:
Mg0 Hf: Dy:
Ca0 : Ta: Ho:
Nazo 2 Th: Tm:
KZO 2 U: Yb:
11’205 R Lu:

S

Handbook of Lunar Soils



APOLLO 12

EXPLANATION OF SYMBOLS

Crater

Sample localily

Sampte locality, Circle indicates locality not accurately determined.
Dot shows best estimate of location.

8 Large rocks

Lo LM Lunar module

ALSEP Apolio lunar surface experiments package
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MIDDLE CRESENT ® ’ O
CRATER

12033 Core 12026 BLOCK
o CRATER

TRIPLE —8
CRATERS 90

HEAD

P) CRATER
0.
SHARP
CRATER A" HALO CRATER
(2 - o °,
o% 0
© Core 12027; ° ore 12028/12025
o 12023; 12024 o o
N
0 100 Meters T
—_
@)

{;S diagramatic sketch of fresh ray pattern around Sharp Crater

Apollo 12 Map Showing Sample Collection Sites.
Modified from Apollo 12 Preliminary Science Report.
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LOCATION COMMENTS:

SOIL:

12001

Sample from traverse between Surveyor and middlie of Crescent Craters.

Collected along with rocks. (Near LM)
GENERIC SUBSAMPLES: MISCELLANEQUS:
1. ( gm): <1 mm 1. Collected mass: 2216 gm
2. { gm): 1-2 mm 2. Color: Med. gray, with brownish hue
3. ( gm): 2-4 mm 3. Bag no.: Selected sample box
4, ( gm): 4-10 mm 4, Container: Teflon bag; vacuum container
5. ( gm): > 1 cm (ALSRC). Some handled in N,
5. { gm): Reserve atmosphere.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS:

1.
2.

Is/FeO:
Agglutinates:

GRAIN SIZE PARAMETERS:

1. Mz: 60 um
2. Md:
3.

MAJOR ELEMENTS:

(Laul & Papike, 1980)

%
SiO2 : 46.0
TiO2 : 2.8
A1203: 12.5
Cr203: 0.410
FeO0 : 17.2
MnQ 0.220
Mg0 10.4
Ca0 : 10.9
Nazo :  0.48
KZO 0.26
PZOS :
S .

56.0, submature

TRACE ELEMENTS:

{Laul & Papike, 1980)

Se:
v
Co:
Ni:
Ba:
Sr:
Hf:
Ta:
Th:
u:

Ni values are suspect of contamination from

Rh-plated Ni sieves.

pom pom
40.2 La: 35.6
110 Ce: 85
42.5 Nd: 57
190 Sm: 17.3
430 Eu: 1.85
140 Tb: 3.7
11.8 Dy: 22
1.50 Ho: 5.0
5.40 Tm: 1.8
- Yb: 13.0
Lu: 1.85
60

PETROGRAPHY: (90-100 um)
(Simon et al., 1981)
Components %

Lithic Fragments
Mare Component
Mare Basalt
Highland
Components
ANT 1
LMB 0
Feldsp.
Basalt 0.
RNB/POIK 2
Fused Soil
Component
oMB
Agglutinate
Mineral Frag.
Mafic
Plagioclase
Opaque
Glass Fragments
Orange/black
Yellow/green
Brown
Clear
Miscellaneous
Devitrified
glass
Others

12.9

»H
o o .
wm o o unoowm NO W =

- NO o wom o v
.

—

o o»m

100.1
823

Total
No. of points
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PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. 1 P. 673-687

KOLOPUS, J.L. + KLINE,D. + CHATELAIN,A. + WEEKS,R.A. (1971)
MAGNETIC RESONANCE PROPERTIES OF LUNAR SAMPLES - MOSTLY APOLLO 12
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VvoL. 3 P. 2501-2514

LABOTKA,T.C. + KEMPA,M.J., + WHITE,C. + PAPIKE,J.J. (1980)

THE LUNAR REGOLITH: COMPARATIVE PETROLOGY OF THE SAMPLING SITES

LUNAR AND PLANETARY SCIENCE XI, P, 587-589 Handbook of Lunar Soils
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LABOTKA,T7.C. + KEMPA,M.J. + WHITE,C. + PAPIKE,J.J. + LAUL,J.C. (1980)
THE LUNAR REGOLITH: COMPARATIVE PETROLOGY OF THE APOLLO SITES

IN PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE

VoL. 2, 1285-1305

LAUL,J.C. + LEPEL,E.A. (1980)
THE LUNAR REGOLITHS "COMPARATIVE CHEMISTRY OF THE SAMPLING SITES"
LUNAR AND PLANETARY SCIENCE X!, P. 610-612

LAUL,J.C. + PAPIKE,J.J. (1980)
THE LUNAR REGOLITH: COMPARATIVE CHEMISTRY OF THE APOLLO SITES

IN PROCEEDINGS OF THE 11TH LUNAR AND. PLANETARY SCIENCE CONFERENCE
VOL. 2, 1307-1340 :

LEYKIN,G.A. + BONDARENKO,L.l. + TROITSKI,V.S. + TIKHONOVA,T.0. + GAVRILOV,I.V.
THE MOON AND ITS NATURE

NASA-TT-F-13682

P. 1-159

MARVIN,U.B. + WOOD,J.A. + TAYLOR,G.J. + REID,J.B.,JR. + POWELL,B.N. + (1971)
DICKEY,J.S.,JR. + BOWER,J.F.
RELATIVE PROPORTIONS AND PROBABLE SOURCES OF ROCK FRAGMENTS IN THE APOLLO 12
SOIL SAMPLES
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VOL. 1 P. 679-700

MASSON,C.R. + GOTZ,J.+ JAMIESON,W.D. + MCLACHLAN,J.L. + VOLBORTH,A. (1971)
CHROMATOGRAPHIC AND MINERALOGICAL STUDY OF LUNAR FINES AND GLASS

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
voL. 1 P. 957-972

MASSON,C.R. + SMITH,I.B. + JAMIESON,W.D. + MCLACHLAN,J.L. + VOLBORTH,A. (1972)

CHROMATOGRAPHIC AND MINERALOGICAL STUDY OF APOLLO 14 FINES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VoL. 1 P. 1029-1037

MCKAY,D.S. + HEIKEN,G.H. + TAYLOR,R.M. + CLANTON,U.S. + MORRISON,D.A. + (1972)

LADLE,G.H.
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. (1971)
APOLLO 12 SOIL AND BRECCIA

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 1 P. 755-774

MEYER,C.E. + BRETT,R.+ HUBBARD,N.J. + MORRISON,D.A. + MCKAY,D.S. + (1971)
AITKEN,F.K. + TAKEDA,H. + SCHONFELD,E.
MINERALOGY, CHEMISTRY,AND OR!IGIN OF THE KREEP COMPONENT IN SOIL SAMPLES FROM
THE OCEAN OF STORMS
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VOL. 1 P. 393-412
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MITCHELL, J.M. + JACKSON,T.J. + NEWLIN,R.P. + MEINSCHEIN,W.G. + CORDES,E. + (1971)
SHINER,V.J., JR.

SEARCH FOR ALKANES CONTAINING 15 TO 30 CARBON ATOMS PER MOLECULE IN APOLLO 12
LUNAR F INES |

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1927-1928

MOORE,C.B. + LEWIS,C.F. + LARIMER,J.W. + DELLES,F.M. + GOOLEY,R.C. + (1971)
NICHIPORUK,W. + GIBSON,E.K.,JR.

TOTAL CARBON AND NITROGEN ABUNDANCES IN APOLLO 12 LUNAR SAMPLES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1343-1350

MOORE,H.J. (1971)
LUNAR IMPACT CRATERS
NASA-SP-232 (1971)
P. 24-26

MORRIS,R.V. (1978)

THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:

SOME CONCEPTS AND |S/FEO COMPILATION

IN 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 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
voL. 2, 1697-1712

MUELLER,G. (1971)

MORPHOLOGY AND PETROSTATISTICS OF REGULAR PARTICLES IN APOLLO 11 AND APOLLO 12
FINES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

YOL. 3 P. 2041-2048

NAGEL,K. + EL GORESY,A. + GROGLER,N. (1978)

CHEMICAL INVESTIGATIONS OF IMPACT FEATURES ON

SAMPLE 12001,520

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 2485-2494

NAGEL,K. + FECHTIG,H.+ ELGORESY,A. + GROGLER,N. . (1978)

CHEMICAL INVESTIGATIONS OF IMPACT FEATURES ON SAMPLE 12001,520 AND MICROCRATER
SIMULATION EXPERIMENTS

LUNAR SCIENCE IX - L.P.I.

PP. 790-792

NAGEL,K. + NEUKUM,G. + EICHHORN,G. + FECHTIG,H. + MULLER,O0. + SCHNEIDER,E. (1975)
DEPENDENCIES OF MICROCRATER FORMATION ON IMPACT PARAMETERS

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 3417-3432
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PAPIKE,J.J. + SIMON,S.B. + WHITE,C. + LAW,J.C. (1981)

THE RELATIONSHIP OF THE LUNAR REGOLITH <10 um FRACTION AND AGGLUTINATES.
PART 1; A MODEL FOR AGGLUTINATE FORMATION AND SOME INDIRECT SUPPORTIVE
EVIDENCE

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 409-420 ’

PAPIKE,J.J. (1981)
THE LUNAR REGOLITH: SIGNIFICANCE OF THE CHEMISTRY OF THE
LESS THAN 10 MICROMETER FRACTION AND A MODEL FOR AGGLUTINATE
FORMATION INVOLVING FUSION OF THE FINEST FRACTION (F3)
LUNAR AND PLANETARY SCIENCE XIi!, P. 805-807

PAPIKE,J.J. ¥ WHITE,C. (1981)
THE LUNAR REGOLITH: CALCULATED CHEMISTRY AND

MAJOR ELEMENT PARTITIONING AMONG THE REGOLITH COMPONENTS
LUNAR AND PLANETARY SCIENCE XII, P. 808-810

PEPIN,R.O. + BRADLEY,J.G. + DRAGON,J.C. + NYQUIST,L.E. (1972)
K-AR DATING OF LUNAR FINES APOLLO 12 APOLLO 14 AND LUNA 16

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. !IP. 1569-1589

PRET!,G. + MURPHY,R.C. + BIEMANN,K. (1971)
THE SEARCH FOR ORGANICCOMPOUNDS IN VARIQUS APOLLO 12 SAMPLES BY MASS
SPECTROMETRY

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VoL. 2 P. 1879-1890

QUAIDE,W.L. + OBERBECK,V.R. + BUNCH,T.E. + POLKOWSKI,G. (1971)
INVESTIGATIONS OF THE NATURAL HISTORY OF THE REGOLITH AT THE APOLLO 12 SITE
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 1 P. 701-718

RAMMENSEE ,W. + WANKE,H. (1977)

ON THE PARTITION COEFFICIENT OF TUNGSTEN BETWEEN METAL AND SILICATE AND ITS
BEARING ON THE ORIGIN OF THE MOON

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE

VoL. ¥ P. 399-409

SCHNETZLER,C.C. + PHILPOTTS, J.A. (1971)

ALKAL |, ALKALINE EARTHAND RARE-EARTH ELEMENT 'CONCENTRATIONS IN SOME APOLLO 12
SOILS, ROCKS, AND SEPARATED PHASES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VoL. 2 P, 1101-1122

SCHOPF, J.W. (1971)

A SEARCH FOR BIOGENIC STRUCTURES IN THE APOLLO 12 LUNAR SAMPLES
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1929-1930

SIMON,S.B. + PAPIKE,J.J. (1981)

THE LUNAR REGOLITH: COMPARATIVE PETROLOGY OF THE APOLLO AND LUNA SOILS
LUNAR AND PLANETARY SCIENCE X1, P. 984-986
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SIMON,S.B. + PAPIKE,J.J. + LAUL,J.C. (1981)

THE LUNAR REGOLITH: COMPARATIVE STUDIES OF THE APOLLO AND LUNA SITES.
PETROLOGY OF SOILS FROM APOLLO 17, LUNA 16, 20, AND 24

IN PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE

12A, 371-388

SIPPEL,R.F. (1971)

LUMINESCENCE PETROGRAPHY OF THE APOLLO 12 ROCKS AND COMPARATIVE FEATURES IN
TERRESTRIAL ROCKS AND METEORITES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

voL. 1 P. 247-264

STONE,C.D. + TAYLOR,L.A. + MCKAY,D.S. + MORRIS,R.V. (1982)

FERROMAGNET{C RESONANCE INTENSITY: A RAPID METHOD FOR DETERMINING LUNAR GLASS
BEAD ORIGIN

PROCEEDINGS OF THE 13+h LUNAR AND PLANETARY SCIENCE CONFERENCE

IN JOURNAL OF GEOPHYSICAL RESEARCH

VOL. 87 A182-A196

TAYLOR,G.R. + ELLIS,W.L. + JOHNSON,P.H. + KROPP,K. + GROVE,T.L. (1971)
MICROBIAL ASSAY OF LUNAR SAMPLES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1939-1948

TSAY,F.D. + MANATT,S.L. + LIVE,D.H. + CHAN,S.I. (1973)

METALLIC FE PHASES I[N APOLLO 16 FINES - THEIR ORIGIN AND CHARACTERISTICS AS
REVEALED BY ELECTRON SPIN RESONANCE STUDIES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VoL. 3 P. 2751-2762

WAKITA,H. + REY,P. + SCHMITT,R.A. (1971)

ABUNDANCES OF THE 14 RARE-EARTH ELEMENTS AND 12 OTHER TRACE ELEMENTS IN APOLLO
12 SAMPLES - FIVE IGNEOUS AND ONE BRECCIA ROCKS AND FOUR SOILS

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOoL. 2 P. 1319-1330

WALKER,R.J. + PAPIKE,J.J. (1981)

THE RELATIONSHIP OF THE LUNAR REGOLITH <10 um FRACTION AND AGGLUTINATES.
PART [1: CHEMICAL COMPOSI;ION OF AGGLUTINATE GLASS AS A TEST OF "FUSION
OF THE FINEST FRACTION" (F~) MODEL

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE

12A, 421-432

WANKE,H. + BADDENHAUSEN,H. + BALACESCU,A. + TESCHKE,F. + SPETTEL,B. + (1972)
DREIBUS,G. + PALME,H. + QUIJANO-RICO,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. Il P. 1251-1269

WANKE ,H. + DREIBUS,G.+ PALME,H. (1978)

PRIMARY MATTER IN THE LUNAR HIGHLANDS: THE

CASE OF THE SIDEROPHILE ELEMENTS

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 1, 83=110
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WANKE,H. + WLOTZKA,F.+ BADDENHAUSEN,H. + BALACESCU,A. + SPETTEL,B. + (1971)
TESCHKE,F. + JAGOUTZ,E. + KRUSE,H. + QUIJANO-RICO,M. + RIEDER,R.
APOLLO 12 SAMPLES = CHEMICAL COMPOSITION AND ITS RELATION TO SAMPLE LOCATIONS
AND EXPOSURE AGES,THE TWO-COMPONENT ORIGIN OF THE VARIOUS SOIL SAMPLES AND
STUDIES ON LUNAR METALLIC PARTICLES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VOoL. 2 P. 1187-1208

WARREN, P .H.AF IATTALAB,F. + WASSON,J.T. (1978)

INVESTIGATION OF UNUSUAL KREEPY SAMPLES:

PRISTINE ROCK 15386,CONE CRATER SOIL FRAGMENTS

14143, AND 12023,A TYPICAL APOLLO-12 SOIL

IN PROCEEDINGS OF THE 9TH LUNR AND PLANETARY SCIENCE CONFERENCE
VOL. 1, 653-660

WEEKS,R.A. (1972)
MAGNETIC PHASES IN LUNAR MATERIAL AND THEIR ELECTRON MAGNET!IC RESONANCE
SPECTRA: APOLLO 14

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
voL. 111 P. 2503-2519

WLOTZKA,F. + SPETTEL,B. + WANKE,H. (1973)

ON THE COMPOSITION OF METAL FROM APOLLO 16 FINES AND THE METEORITIC COMPONENT
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOoL. 2 P. 1483-1492

YANIV,A. + HEYMANN,D. (1972)
ATMOSPHERIC AR40 IN LUNAR FINES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 11 P. 1967-1981
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LOCATION COMMENTS:
fragments).

SOIL:

12003

Same as 12001. Is a split and coarser fraction of 12001 (>i cm .
The < 1 cm portion is material from the bottom of the

SRC. May contain contamination from York mesh in SRC.

GENERIC SUBSAMPLES:

1. ( gm): <1 mm
2. { gm): 1-2 mm
3. ( gm): 2-4 mn
4, ( gm): 4-10 mm
5. { gm): > 1 em
6. ( gm): Reserve

MISCELLANEQUS:

1. Collected
2. Color:

3. Bag no.:
4. Container:

mass: Approx. 300.0 gm

Gray

Loose material in sample box
Yacuum container; transferred
to N2 atmosphere.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS:

1. Is/FeO: §7.0, submature

2. Agglutinates:
3.
4.

GRAIN SIZE PARAMETERS:

N Mz: 70 um

2. Md:

MAJOR ELEMENTS:
(Frondel et al., 1971)

= ppm

5102 : 45,9 Sc:
Tio2 : 3.6 v
A1203: 14.2 Co:
Cr203: 0.35 N{:
Fe0 : 15.4 Ba:
Mn0 : 0.22 Sr:
Mgd : 9.7 Hf:
Ca0 : 10.4 Ta:
NaZO . 0.43 Th:
KZO 3 0.24 d 8
PZO5 3

S 3

TRACE ELEMENTS:

Nd:

PETROGRAPHY: (44-74 um)
(Frondel et al., 1971)
Components %

Fine grained intergrowth of

?Iass. mineral grains

agglutinates?) 31.2
Pyroxene and olivine 43.6
Feldspar 11.6
Opaques 6.6
Angular glass 4.2
Rounded glass 2.4
Siilica 0.2
No. grains 500.0
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BI1BL IOGRAPHY FOR 12003

ARRHEN1US,G. + LIANG,S.S. + MACDOUGALL,D. + WILKENING,L. + BHANDARI,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

BROWN,G.M. + EMELEUS,C.H. + HOLLAND,J.G. + PECKETT,A. + PHILLIPS,R.J. (1971)

PICRITE BASALTS, FERROBASALTS, FELDSPATHIC NORITES, -AND RHYOLITES IN A STRONGLY
FRACT IONATED 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. (1972)
MINERAL~CHEMICAL VARIATIONS IN APOLLO 14 AND APOLLO 15 BASALTS AND
GRANITIC FRACT IONS
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 1 P. 141-159

CHAO,E.C.T. + BOREMAN,J.A. + MINKIN,J.A. + JAMES,0.B. .{1970)

LUNAR GLASSES OF IMPACT ORIGIN/ PHYSICAL AND CHEMICAL CHARACTERISTICS AND
GEOLOGIC IMPLICATIONS

JOURNAL OF GEOPHYSICAL RESEARCH

VOL. 75 P. 7445

DELANO, J.W. + LINDSLEY,D.H. + RUDOWSKI,R. (1981)
GLASSES OF IMPACT ORIGIN FROM APOLLO 11, 12, 15 AND 16: EVIDENCE FOR
FRACTIONAL VAPORIZATION AND MARE/HIGHLAND MIXING

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 339-370

FRONDEL,C. + KLEIN,C.,JR. + IT0,J. (1971)

MINERALOGICAL AND CHEMICAL DATA ON APOLLO 12 LUNAR FINES
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOoL. 1 P, 719-726

FUNKHOUSER, J.G. (1971)
NOBLE-GAS ANALYSIS OF KREEP FRAGMENTS IN LUNAR SOIL 12033 AND 12070

EARTH AND PLANETARY SCIENCE LETTERS
VOoL. 12 P, 263

GOEL,P.S. + KOTHARI,B.K. (1972)

TOTAL NITROGEN CONTENTS OF SOME APOLLO 14 LUNAR SAMPLES BY NEUTRON ACTIVATION
ANALYS IS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. 11 P. 2041-2051

GOLDSTEIN,J.l. + YAKOWITZ,H. (1971)

METALLIC INCLUSIONS AND METAL PARTICLES IN THE APOLLO 12 LUNAR SOIL
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 1 P. 177-192

GORZ,H. + WHITE,E.W. + ROY,R. + JOHNSON,G.G.,JR. (1971)
PARTICLE S1ZE AND SHAPE DISTRIBUTIONS OF LUNAR FINES BY CESEMI

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE .
VOL. 3 P. 2021=-2026 Handbook of Lunar Soils
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GRISCOM,D.L. + MARQUARDT,C.L. (1972)

EVIDENCE OF LUNAR SURFACE OXIDATION PROCESSES: ELECTRON SPIN RESONANCE SPECTRA
OF LUNAR MATERIALS AND SIMULATED LUNAR MATERIALS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE.

VOoL. 111 P. 2397-2417

HUBBARD,N.J. + GAST,P.W. (1971),

CHEMICAL COMPOSITION AND ORIGIN OF NONMARE LUNAR BASALTS
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 2 P. 999-1020

HUBBARD,N.J. + GAST,P.W. + RHODES,J.M. + BANSAL,B.M, + WIESMANN H. + CHURCH,S. (1972)
NONMARE BASALTS PART {1

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. I} P. 1161-1181

HUBBARD,N.J. + MEYER,C.E. + GAST,P.W. + WIESMANN,H. (1971)
COMPOSITION AND DERIVATION OF APOLLO=-12 SOILS

EARTH AND PLANETARY SCIENCE LETTERS

VOL. 10 P. 341

JEDWAB, J. + NAESSENS,G. + WOLLAST,R. (1972)

A PARTICLE OF NEARLY PURE NICKEL IN SOIL SAMPLE 12003.17

THIRD LUNAR SCIENCE CONFERENCE - EXTENDED ABSTRACTS, L.S.!. - M.S.C.
P. 433-435

KING,E.A.,JR. +.BUTLER,J.C. + CARMAN,M.F. (1971)

THE LUNAR REGOLITH AS SAMPLED BY APOLLO 11 AND APOLLO 12 - GRAIN S{ZE ANALYSES,
MODAL ANALYSES, AND ORIGINS OF -PARTICLES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 1 P, 737-746

KING,E.A.,JR. + BUTLER,J.C. + CARMAN,M.F. (1972) :

CHONDRULES IN APOLLO 14 SAMPLES AND SIZE 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. (1971)
CHROMATOGRAPHIC AND MINERALOGICAL STUDY OF LUNAR FINES AND GLASS
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

YOL. 1 P, 957-972

MEYER,C.E. + BRETT,R.+ HUBBARD,N.J. + MORRISON,D.A. + MCKAY,D.S. + (1971)
AITKEN,F.K. + TAKEDA,H. + SCHONFELD,E.
MINERALOGY, CHEMISTRY,AND ORIGIN OF THE KREEP COMPONENT IN SOIL SAMPLES FROM
THE OCEAN OF STORMS
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VOL. 1t P. 393-412

MOORE,C.B. + LEWIS,C.F. + LARIMER,J.W. + DELLES,F.M. + GOOLEY,R.C. + (1971)
NlCHlPORUK W. + GIBSON,E. K.,JR.

TOTAL CARBON AND NITROGEN ABUNDANCES IN APOLLO 12 LUNAR SAMPLES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1343-1350
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MORRIS,R.V. (1977)
ORIGIN AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF FINE-

GRAINED METAL IN 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 |S/FEO COMPILATION

IN 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 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 1697-1712

NI1EBUHR,H.H. + ZEIRA,S. + HAFNER,S.S. (1973)

FERRIC IRON IN PLAGIOCLASE CRYSTALS FROM ANORTHOSITE 15415
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

YoL. 1 P. 971-982

OYAMA,V.l. + MEREK,E.L. + SILVERMAN,M.P. + BOYLEN,C.W. (1971)

SEARCH FOR VIABLE ORGANISMS IN LUNAR SAMPLES - FURTHER BIOLOGICAL STUDIES ON
APOLLO 11 CORE, APOLLO 12 BULK, AND APOLLO 12 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
+ LARSON,K.B. + MUEHLBERGER,W.R. + REED,V.S. + SCHABER,G.G. + SWANN,G.A. +
TYNER,R.L. + ULRICH,G.E. + WILSHIRE,H.G.

PREL IMINARY DOCUMENTATION OF THE APOLLO 15 SAMPLES

U.S. GEOLOGICAL SURVEYINTERAGENCY REPORT: ASTROGEOLOGY 34

PP. 1-150

TAYLOR,G.R. + ELLIS,W.L. + JOHNSON,P.H. + KROPP,K. + GROVE,T.L. (1971)
MICROBIAL ASSAY OF LUNAR SAMPLES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1939-1948

TSAY,F.D. + CHAN,S.1.+ NANATT,S.L. (1971)

VAGNETIC RESONANCE STUDIES OF APOLLO 11 AND APOLLO 12 SAMPLES
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2515=-2528

TSAY,F.D. + MANATT,S.L. + LIVE,D.H. + CHAN,S.1. (1973)

METALLIC FE PHASES IN APOLLO 16 FINES - THEIR ORIGIN AND CHARACTERISTICS AS
REVEALED BY ELECTRON SPIN RESONANCE STUDIES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

yoL. 3 P. 2751-2762
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LOCATION COMMENTS:

GENERIC SUBSAMPLES:

O AWM r—
* e e+ e s ®
— s o~ — — —

MATURITY PARAMETERS:

1. Is/FeO: 60.0, mature

2. Agglutinates:

SOIL:

12023

Trench site on east rim of Sharp Crater. Bottom of trench; depth
20 ¢m,

gm):
gm):
gm):
gm):
gm):
gm):

MISCELLANEOUS:

1. Collected mass: 407.9 gm

2. Color: ’

3. Bag no.: LESC

4. Container: Lunar Environmental Sample

Container (LESC); stainless
steel vacuum container.
Stored in vacuum.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

GRAIN SIZE PARAMETERS:

MAJOR ELEMENTS:*

(Woodcock & Pillinger, 1978)

Si0

5 ¢
TiO2 2.8
A1203: 13.%
Cr203:

Fe0 : 15.4
Mn0 : 10.08
Mgl

a0 : 11.23
Na20 :

KZO

PZOS :

S .

* Averaged data sets
+ 10-20% uncertainty

Se:
vV
Co:
Ni:
Ba:
Sr:
Hf:
Ta:
Th:
U
Cr:
Mn:

TRACE ELEMENTS:
(Warren et al., 1978)

ppm
35.7
42
220.+
423

11.6
1.5
6.3
1.7+
2.58
1.58

La:
Ce:
Nd:
Sm:
Eu:
Tb:
Dy:
Ho:
Tm:
Yb:
Lu:

ppm
33
88
62
15.5

1.8

3.4

12.4
1.74
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LUNAR AND PLANETARY SCIENCE X!, P. 273-275

FALLICK,A.E. + PILLINGER,C.T. + STEPHENSON,A. (1981)

VERY FINE JRON IN APOLLO 16 SOILS: OBSERVATIONS AND SOME
THEORETICAL ASPECTS OF MAGNET!C RESPONSE

LUNAR AND PLANETARY SCIENCE XII, P. 274-276

FLORY,D.A. + WIKSTROM,S. + GUPTA,S.K. + GIBERT,J. + ORO,J. (1972)
ANALYS1S OF ORGANOGENIC COMPOUNDS IN APOLLO 11, 12, AND 14 LUNAR SAMPLES
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VoL. ! P. 2091=-2109

FRIEDMAN, . + O'NEIL,J.R. + GLEASON, J.D. + HARDCASTLE,K. (1971)
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PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1407-1416

GARDINER,L.R. + JULL,A.J.T. (1978)
PILLINGER,C.T.
PROGRESS TOWARDS THE DIRECT MEASUREMENT OF
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SPACE LIFE SCIENCES
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PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
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KERRIDGE, J.F. + KAPLAN, |.R. + KUNG,C.C. + WINTER,D.A. + FRIEDMAN,D.L. + (1978)
DESMARALS,D. J.

LIGHT ELEMENT GEOCHEMISTRY OF THE APOLLO 12 SITE

GEOCHIMICA ET COSMOCHIMICA ACTA

VOL. 42, 391-402 '

LEYKIN,G.A. + BONDARENKO,L.!. + TROITSKI,V.S. + TIKHONOVA,T.0. + GAVRILOV,I.V. (1971)
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NASA-TT-F-13682
P. 1-159
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MOORE,C.B. + LEWIS,C.F. + LARIMER, J.W. + DELLES,F.M. + GOOLEY,R.C. + (1971)
NICHIPORUK,W. + GIBSON,E.K.,JR.
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VCL. 2 P. 1343-1350

MORRIS,R.V. (1977)

ORIGIN AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF FINE-
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STAGE

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

MORRIS,R.V. (1978)
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:
SOME CONCEPTS AND |S/FEO COMPILATION

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 2287-2298

MOUTSOULAS,M. (1971)
LIBRATIONS OF THE LUNAR GLOBE
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PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE
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WIKSTROM, S.
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CARBON CHEMISTRY STUDIES OF AGGLUTINATE SEPARATES FROM SOIL 12023
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INVESTIGATION OF UNUSUAL KREEPY SAMPLES:
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SOIL: 12024
LOCATION COMMENTS: Near trench site, east rim of Sharp Crater. Surface sample.

GENERIC SUBSAMPLES: MISCELLANEOUS:

1. ( gm): <1 mm 1. Collected mass: 56.5 gm

2. { gm): 1-2 mm 2. Color:

3. ( gm): 2-4 mm 3. Bag no.: G.A.S.C.

4, ( gm): 4-10 mm 4. Container: G.A.S.C.; vacuum can. Now
5. ( gm): >1 cm stored in N, 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:

1 Mz

2 Md:

MAJOR ELEMENTS: TRACE ELEMENTS:

2 ppm pem

5102 : Sc: La:

T’ioz : v Ce:

A1203: Co: Nd:

Cr203: Ni: Sm:

Fe0 Ba: Eu:

M0 Sr: Tb:

Mg0 : Hf: Dy:

Ca0 : Ta: Ho:

Nazo : Th: Tm:

KZO 3 u: Yb:

ons 3 Lu:

S .
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BIBLIOGRAPHY FOR 12024

FUNKHOUSER, J.G. (1971)

NOBLE-GAS ANALYSIS OF KREEP FRAGMENTS IN LUNAR SOIL 12033 AND 12070
EARTH AND PLANETARY SCIENCE LETTERS

voL. 12 P. 263

KOLOPUS,J.L. + KLINE,D. + CHATELAIN,A. + WEEKS,R.A. (1971)
MAGNETIC RESONANCE PROPERTIES OF LUNAR SAMPLES - MOSTLY APOLLO 12

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
yoL. 3 P. 2501-2514

MOORE,C.B. + LEW!S,C.F. + LARIMER,J.W. + DELLES,F.M. + GOOLEY,R.C. + (1971)
NICHIPORUK,W. + GIBSON,E.K., JR.

TOTAL CARBON AND NITROGEN ABUNDANCES IN APOLLO 12 LUNAR SAMPLES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOoL. 2 P. 1343-1350

MORRIS,R.V. {1978)
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:
SOME CONCEPTS AND 1S/FEQ COMPILATION

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
voL. 2, 2287-2298

MORRIS,R.V. (1980)
ORIGINS AND S1ZE DISTRIBUTION OF METALLIC IRON PARTICLES
IN THE LUNAR REGOLITH
IN PROCEEDINGS OF THE11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
voL. 2, 1697-1712

NEUKUM,G. + SCHNEIDER,E. + MEHL,A. + STORZER,D. + WAGNER,D.A. + FECHTIG,H. + (1972)
BLOCH,M.R.

LUNAR CRATERS AND EXPOSURE AGES DERIVED FROM CRATER STATISTICS AND SOLAR
FLARE TRACKS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 111 P. 2793-2811

RANCITELLI,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. (1971)

EROSION AND MIXING OF THE LUNAR SURFACE FROM COSMOGENIC AND PRIMORDIAL RADiO-
NUCLIDE MEASUREMENTS IN APOLLO 12 LUNAR SAMPLES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1757-1772
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SOIL: 12029

LOCATION COMMENTS: Surveyor III. Located 35 m from the rim, inside the subdued, 185 m
diameter Surveyor Crater.

GENERIC SUBSAMPLES: MISCELLANEQUS:

1. { gm): <1 mm 1. Collected mass: 6.5 gm

2. { am): 1-2 mm 2. Color:

3. ( gm): 2-4 mm 3. Bag no.: Surveyor III scoop

4. ( gm): 4-10 4. Container: Soil in the soil mechanics

5. ( gm): >1em trenching device {scoop) from
6. ( gm): Reserve Surveyor III.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS:

1. Is/FeO:

2. Aggiutinates:
3.

4,

GRAIN SIZE PARAMETERS:
1. M_: 100 um

2z
2. M ¢
3.
MAJOR ELEMENTS: TRACE ELEMENTS:
2 ppm ppm
S’lO2 : Sc: La:
Tio2 : A BN Ce:
A1203: Co: Nd:
Cr203: Ni: Sm:
Fe0 : Ba: Eu:
Mn0 Sr: Th:
Mgl Hf: Dy:
Ca0 : Ta: Ho:
Nazo : Th: Tm:
K20 : u: Yb:
PZOS : Lu:
S .
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BIBLIOGRAPHY FOR 12029

DELANO, J.W. + LINDSLEY,D.H. + RUDOWSKI,R. (1981)
GLASSES OF IMPACT ORIGIN FROM APOLLO 11, 12, 15 AND 16: EVIDENCE FOR
FRACT IONAL VAPORIZATION AND MARE/HIGHLAND MIXING

IN PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SC|ENCE CONFERENCE
12A, 339-370 ’
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SOIL: 12030

LOCATION COMMENTS: Near northeast rim of Head Crater. Collected with two large (4 cm)
agglutinate fragments. Exact location not known.

GENERIC SUBSAMPLES: MISCELLANEQUS:

1. ( gm): <1 mn 1. Collected mass: 75 gm

2. ( gn): 1-2 mm 2. Color: Med. gray

3. { gm): 2-4 mm 3. Bag no.: Ba$ 1-D

4, ( gm): 4-10 mm 4. Container: Teflon bag; in vacuum
5. { gm): > 1l cm container {D-ALSRC).

6. { gm): Reserve Processed in N2 environ.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS: PETROGRAPHY: (.25 to 1 mm)
{McKay et al., 1971)
1. Is/FeO: 14.0, submature

2. Agglutinates: Components IR

3. Glazed aggregates 0.5
s (agglutinates)

* Single Crystal 4.0

. Glass Fragments 13.0

GRAIN SIZE PARAMETERS: Igneous Rocks 50

. Breccia 75.0

1. M,: 100 um Glass Spheres 1.0

ZAc Md:

MAJOR ELEMENTS: (<37um) . TRACE ELEMENTS:
(Frondel et al., 1971)

2 ppm pem
S1'02 : 46.6 Se: La:
T102 3.6 | Ce:
A1203: 14.2 Co: Nd:
Cr203: 0.35 Ni: Sm:
FeO : 15.4 Ba: Eu:
Mn0 :  0.22 Sr: Th:
Mg : 9.70 Hf: Dy:
CaC : 10.40 Ta: Ho:
Na,0 : 0.43 Th: Tm:
K,0 @ 0.28 T Yb:
PZOS : Lu:
S :
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BIBLIOGRAPHY FOR 12030

ARRHENIUS,G. + LIANG,S.S. + MACDOUGALL,D. + WILKENING,L. + BHANDARI,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

BHANDAR!,N. + GOSWAMI,J.N. + GUPTA,S.K. + LAL,D. + TAMHANE,A.S. + (1972)
VENKATAVARADAN, V.S.

COLLIS1ON CONTROLLED RADIATION HISTORY OF THE LUNAR REGOLITH

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. 111 P. 2811-2831

BROWN,G.M. + EMELEUS,C.H. + HOLLAND,J.G. + PECKETT,A. + PHILLIPS,R.J. (1971)

PICRITE BASALTS, FERROBASALTS, FELDSPATHIC NORITES, AND RHYOLITES IN A STRONGLY
FRACT IONATED LUNARCRUST

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 1 P. 583-600 !

CHARETTE,M.P. + ADAMS, J.B. (1975)

AGGLUT INATES AS [INDICATORS OF LUNAR SOIL MATURITY: THE RARE GAS EVIDENCE AT
APOLLO 16

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VoL. 2 P. 2281-229%0

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. 11t P. 2917-2933

CROZAZ,G. + WALKER,R.M. + WOOLUM,D.S. (1971)

NUCLEAR TRACK STUDIES OF DYNAMIC SURFACE PROCESSES ON THE MOON AND THE CONSTANCY
OF SOLAR ACTIVITY

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2543-2558

FRIEDMAN,!. + O'NEIL,J.R. + GLEASON, J.D. + HARDCASTLE,K. (1971)

THE CARBON AND HYDROGEN CONTENT AND ISOTOPIC COMPOSITION OF SOME APOLLO 12
MATERIALS _

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1407-1416

FRONDEL,C. + KLEIN,C.,JR. + ITO,J. (1971)

MINERALOGICAL AND CHEMICAL DATA ON APOLLO 12 LUNAR FINES
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

voL. 1 P. 719-726

HEYMANN,D. + YANIV,A.+ LAKATOS,S. (1972)

INERT GASES FROM APOLLO 12, 14, AND 15 FINES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. Il P. 1857-1865
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KERRIDGE, J.F. + KAPLAN,|.R. + KUNG,C.C. + WINTER,D.A. + FRIEDMAN,D.L. + (1978)
DESMARAIS,D.J.

LIGHT ELEMENT GEOCHEMISTRY OF THE APOLLO 12 SITE

GEOCHIMICA ET COSMOCHIMICA ACTA

VOL. 42, 391-402

KING,E.A.,JR. + BUTLER,J.C. + CARMAN,M.F. (1971)

THE LUNAR REGOLITH AS SAMPLED BY APOLLO 11 AND APOLLO 12 - GRAIN SIZE 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. (1971)
MAGNETIC RESONANCE PROPERTIES OF LUNAR SAMPLES - MOSTLY APOLLO 12
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. + (1972)
LADLE,G.H. : '

APOLLO 14 SOILS: SIZEDISTRIBUTION AND PARTICLE TYPES

PROCEEDINGS OF THE TH!RD LUNAR SCIENCE CONFERENCE

VOL. 1 P. 983-995

MCKAY,D.S. + MORRISON,D.A. + CLANTON,U.S. + LADLE,G.H. + LINDSAY,J.F. (1971)
APOLLO 12 SOIL AND BRECCIA

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VvoL. 1 P. 755-774

MORRIS,R.V. (1978)

THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:

SOME CONCEPTS AND IS/FEO COMPILATION

IN 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 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 1697-1712

SCHNETZLER,C.C. + PHILPOTTS, J.A. (1971)
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SOIL: 12032

LOCATION COMMENTS: Northwest rim of Bench Crater., Surface sample; sofl plus several
rocks. Underlying material is light gray.

GENERIC SUBSAMPLES: MISCELLANEQUS:

1. { gm): <1 mm 1. Collected mass: 310.5 gm

2. ( gm): 1-2 mm 2. Color: Med. dark gray

3. { gm): 2-4 mm 3. Bag no.: 4-D

4, { gm): 4-10 mm 4. Container: Teflon bag; vacuum container
5. ( gm): > 1 em (D-ALSRC). Processed in N,
6. ( gm): Reserve environment.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS: PETROGRAPHY: (63-125 um)
(McKay et al, 1971)
1. Is/FeO: 12.0, immatuyre

2. Agglutinates: Components x5

3. . Agglutinates 29

4 Pyroxene 15

’ 0livine 13

GRAIN SIZE PARAMETERS: Feldspar 17
Glass 23

1. MZ: 219 um

2. Md: 91 um

3.

MAJOR ELEMENTS: ({<37um) TRACE ELEMENTS:
(Frondel et al., 1971)(Schnetzler & Philpotts, 1971)

2 ppm ppm
Sio2 ;. 46.5 Sc: La:
T1'02 2.9 v Ce: 117
A1203: 15.2 Co: Nd: 73.0
Cr203: 0.26 Ni: Sm: 20.7
Fe0 : 14.1 Ba: 529 Eu: 2.12
M0 : 0.2 Sr: Tb:
Mgd : 9.4 Hf: Dy: 28.0
Cad : 10.7 Ta: Ho:
Nazo . 0.59 Th: Tm:
KZO : 0,36 U Yb: 15.2
9205 : Lu: 2.24
S

9¢
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SOIL: 12037
LOCATION COMMENTS: Surface on northwest rim of Bench Crater.

GENERIC SUBSAMPLES: MISCELLANEQUS:

1. ( gn): <1 mm 1. Collected mass: 145.0 gm

2. ( gm): 1-2 mm 2. Color: Dark gray

3. ( gm): 2-4 mm 3. Bag no.: 8-D

4, ( gm): 4-10 mm 4, Container: Teflon bag; vacuum container
5. ( gm): > 1 cm (D-ALSRC}. Processed in N,
6. ( gm): Reserve atmosphere.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS: PETROGRAPHY: (63-125 um)
(Mckay et al, 1971)
1. Is/FeO: 21.0, jmmature

2. Agglutinates: Components 2
3. Agglutinates 27
4 Pyroxene 45
' 0 {vi ne lg
. Feldspar
GRAIN SIZE PARAMETERS: Glase 9

1. M,: 108 um

2. Md:
3.

MAJOR ELEMENTS: (<37um) TRACE ELEMENTS:
(Frondel et al., 1971) (Wakita et al., 1971)

2 ppm ppm
SiO2 : 44.8 Sc: La: 51.3
1’1‘02 : 3.5 v: 160 Ce: 136
A1203: 15.1 Co: Nd: 80
Cr203: 0.36 Ni: Sm: 23.5
FeO : 14.9 Ba: Eu: 1.96
M0 :  0.25 i Sr: Tb: 4.6
Mg0 : 10.2 Hf: Dy: 28.0
Ca0 : 10.5 Ta: Ho: 7.9
Nazo :  0.65 Th: Tm: 2.6
KZO ¢ 0.38 U: Yb: 17.8
on5 : Lu: 2.43
S .
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SOIL: 12041

LOCATION COMMENTS: Between Bench and Halo Craters. Surface sample (closer to east rim of
Bench Crater, about 50 m from the rim).

GENERIC SUBSAMPLES: MISCELLANEOQUS:
1. ( gm): <1 mm 1. Collected mass: 19.3 gm
2. ( gn): 1-2 mm 2. Color:
3. ( gm): 2-4 mm 3. Bag no.: 11-D
4. ( gn): 4-10 mm 4. Container: Teflon bag; vacuum contafner
5. ( gm): >1 em (D-A_SRC). Processed in N,
6. ( gm): Reserve atmosphere.
SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS: PETROGRAPHY: (63-125 um)

{McKay et al, 1971)
1. Is/FeO: 63.0, mature

2. Agglutinates: Components %
], Agglutinates 58
X Pyroxene 13
. 0livine 4
) Feldspar 1
GRAIN SIZE PARAMETERS: Glass 23

1% Mz: 62.0 um
= Md:

3%

MAJOR ELEMENTS: {<37um) TRACE ELEMENTS:
(Frondel et al., 1971)

2 ppm ppn
Sio2 : 46.8 Sc: La:
T'iO2 2.7 | B Ce:
A1203: 15.4 Co: Nd:
Cr203: 0.23 Ni: Sm:
Fe0 : 14,2 Ba: Eu:
Mo : 0.2 Sr: Tb:
Mg0 9.1 Hf: Dy:
Cad0 : 10.9 Ta: Ho:
NaZO : 0.43 Th: Tm:
KZO : 0.25 u: Yb:
P205 3 Lu:
S .
1z6
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SOIL: 12042

LOCATION COMMENTS: In "wrinkled texture" area, approximately 20 m north of Halo Crater.
Surface sample.

GENERIC SUBSAMPLES: MISCELLANEOUS:
1. ( gm): <1 mm 1. Collected mass: 255.0 gm
2. { gm): 1-2 mm 2. Color: Dark gray (N3)
3. ( gm): 2-4 mm 3. Bag no.: 12-D
4, ( gm): 4-10 mm 4. Container: Teflon bag; vacuum contafner
5. ( gm): >1 cm (D-ALSRC).  Processed in N,
6. ( gm): Reserve atmosphere.
SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS: PETROGRAPHY: (44-74 um)

{(Frondel et al,, 1971)
1. Is/FeO: 61.0, mature

2. Agglutinates: Components 1

Fine-grained intergrowth of
?1ass and minerals

agglutinates?) 46.0
. Pyroxene and Olivine 3.1
GRAIN SIZE PARAMETERS: Feldspar 6.3
. Opaques 7.7
l. Mz' 88 um Angular Glass 4.4
o Md: Rounded Glass 0.9
Silica 0.6
No. of Grains 700
MAJOR ELEMENTS: TRACE ELEMENTS:
(Cuttitta et al., 1971) (Haskin et al., 1971)
k3 opm 2om
Sio2 . 45.7 Sc: ta: 36.8
Tio2 : 2.71 v Ce: 111
A1203: 13.0 Co: Nd: 79
2 3: 0.39 Ni: Sm: 19.7
FeO0 : 16.2 Ba: Eu: 2.03
Mn0 0.24 Sr: Tb: 3.87
Mg0 : 10.4 Hf: Dy: 25.8
Ca0 : 10.6 Ta: Ho: 4.46
Nazo 3 0.54 Th: Tm:
KZO g 0.25 U: Yb: 13.8
PZO5 g 0.33 Lu: 2.09
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SOIL:
LOCATION COMMENTS:

South rim of Surveyor Crater.

12044

Surface sample.

GENERIC SUBSAMPLES: MISCELLANEOUS:

1. ( gm): <1 mm 1. Collected mass: 92.0 gm

2. { gm): 1-2 mm 2. Color:

3. ( gn): 2-4 mm 3. Bag no.: 14D

4. ( gm): 4-10 mm 4, Container: Teflon bag; vacuum container
5. ( gm): > 1 cm (D-ALSRC). Processed in N,
6. ( gm): Reserve atmosphere,

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS:

1.
2.
o
4.

Is/FeO: 57.0, submature
Agglutinates:

GRAIN SIZE PARAMETERS:

1. Mz:

e Md:

.

TRACE ELEMENTS:
{(Goles et al., 1971)

MAJOR ELEMENTS: (<37um)
(Frondel et al., 1971)

PETROGRAPHY: (63-125 um)
(McKay et al, 1971)
Components BE
Agglutinates 44
Pyroxene 23
0livine 3
Feldspar 13
Glass 17

2 pom ppm
S'iO2 : 46.7 Se:  37.9 La:  33.1
Tio2 : 3.6 v Ce: 94
A1203: 14.6 Co: 45.5 Nd: 63
Cr203: 0.28 Ni: Sm:  16.2
Fe0 : 14.2 Ba: 380 Eu: 1.69
MnQ 0.21 Sr: Tb: 3.79
Mgd 9.5 Hf: 12.9 Dy:
Ca0 10.6 Ta: 1.90 Ho: 4,2
NaZO : 0.43 Th: 7.4 Tm:
KZO 0.24 U Yb: 12.9
PZOS : Cr: 2590 Lu: 1.81
s .
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LOCATION COMMENTS:

GENERIC SUBSAMPLES:

NN W N -

MATURITY PARAMETERS:

iy e,

SOIL:

12057

Over large area - misc. chips and soil from tools, bags, and rocks
stored with vacuum container,

gm}:
gm):
gm):
gm):
gm):
gm):

MISCELLANEOUS:

1. Collected
2. Color:

3. Bag no.:
4, Container:

mass: 650.0 gm

D-ALSRC, bottom
Yacuum container (D-ALSRC).

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

1. Xs/FeO: 40.0, submature

2. Agglutinates:

3.
4.

GRAIN SIZE PARAMETERS:

1% Mz:
2. Md:
3k

72 um

MAJOR ELEMENTS: (<imm)
(Compston et al., 1971) (Compston et al., 1971)

pom

SiO2 :
T102 :
A1203:
Cr203:
Fe0 :
MnO

Mg0

Ca0 :
Nazo :

%

45.74

2.91
12.13
0.35
17.43
0.23
9.90
10.44
0.45
0.25
0.26
0.07

S¢:
v
Co:
Ni:
Ba;

sr:

Hf:
Ta:
Th:
U

TRACE ELEMENTS:

ppm

97

40
158
370
142.8

5.8
1.2

La:
Ce:
Nd:
Sme
Eu:
Tb:
Dy:
Ho:
Tm:
Yb:
Lu:

33
90

PETROGRAPHY: (44-74 um)

{Frondel

et al., 1971)

Components %
Fine-grained intergrowth of

lass

agglutinates?)
Pyroxene and Olivine
Feldspar

Opaques

Angular Glass
Rounded Glass

Silica

and minerails

- o
OMNWEBUIWKr
POOLENO

No. of Grains 500
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SOIL: 12060

LOCATION COMMENTS: Between the site of Surveyor III (in Surveyor Crater), north to within
30 m of the rim of the crater. A1l rocks, soil, and Surveyor
equipment collected within the crater.

GENERIC SUBSAMPLES: MISCELLANEQUS:

1. { gm): <1 mm 1. Collected mass: 20.7 gm

2. { gm): 1-2 mm 2. Color: Med. gray (est.)

3. ( gm): 2-4 mm 3. Bag no.: Tote-bag

4. { gm): 4-10 mm 4. Container: Exposed to air during return

5. ( gm): > 1 cm from Moon and in the crew

6. { gm): Reserve reception area. Stored in

beta-cloth bag in Nz.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS: PETROGRAPHY: (44-74 um)

(Frondel et al., 1971)
1. Is/FeO: 24.0, immature

2. Agglutinates: Components - =
3% Fine-grained intergrowth of
4 glass and minerals

‘ (agg1ut1nates?)1 22.2

. Pyroxene and Olivine 42.

GRAIN SIZE PARAMETERS: Feldspar 15.2
1. M_: Opaques 7.4

© T Angular Glass 3.4
2. Md: Rounded Glass 1.4

Silica 0.4
No. of Grains 500

MAJOR ELEMENTS: {<37um) TRACE ELEMENTS:

(Frondel et al., 1971)

2 ppm ppm
Sio2 : 45,3 Sc: La:
T102 v 4.2 v Ce:
A1203: 12.6 . Co: Nd:
Cr203: 0.23 Ni: Sm:
Fe0 : 16.9 Ba: Eu:
MnQ : 0.27 Sr: Tb:
Mgo : 9.6 Hf: Oy:
Ca0 : 10.5 Ta: Ho:
Na20 : 0.38 Th: Tm:
KZO : 0.20 U Yb:
ons : Lu:
S .
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LOCATION COMMENTS:

SOIL:

12070

Collecteq from rim of a small crater 15 m northwest of the LM.

Northwest rim of Surveyor Crater.

GENERIC SUBSAMPLES:

1. ( gm): <1 mm
2. { gn): 1-2 mm
3. ( gm): 2-4 mm
4. ( gm): 4-10 mm
5. { gm): > 1 em
6. ( gm): Reserve

MISCELLANEOUS:

1. Collected mass:
2. Color:

3. Bag no.:
4. Container:

1102,0 om
Contingeney sample bag

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS:

1. 1 /Fe0: 47.0, submature
2. Agglutinates:

3.

a.

GRAIN SIZE PARAMETERS:

1. M_: 80 um

2
2. Md:
3

MAJOR ELEMENTS:

TRACE ELEMENTS:

(Cuttitta et al., 1971) (Haskin et al,, 1971)

LI ppm

SiO2 : 45,7 Sc:
T102 : 2.78 vV
A1203: 13.0 Co:
Cr203: 0.42 Ni:
Fe0 : 16.4 Ba:
MnQ0 : 0.23 Sr:
Mg0 : 10.5 Hf:
Ca0 : 10.4 Ta:
NaZO : 0.48 Th:
KZO :r0.23 u:
9205 : 0.32

s .

La:
Ce:
Nd:
Sm:
Eu:
Tb:
Dy:
Ho:
Tm:

Yb:

Lu:

PETROGRAPHY: (63-125 um)
(McKay et al, 1971)
Components B
Agglutinates 45
Pyroxene 23
0livine 4
Feldspar 7
Glasd\ 22

2224

34 . 9- . 5

86.3%1.3

57.0%9

18.12.3

1.79%.04

3.7%.1

24.3%.3

4.90%.05

12.9%.4

1.90%.03
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VOL. 42, 391-402

KHARKAR,D.P. + TUREKIAN,K.K. (1971)

ANALYSES OF APOLLO 11 AND APOLLO 12 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. (1971) .
MINERALOGICAL AND CHEMICAL STUDIES OF LUNAR FINES 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. (1971)

THE LUNAR REGOLITH AS SAMPLED BY APOLLO 11 AND APOLLO 12 - GRAIN SIZE ANALYSES,
MODAL ANALYSES, AND ORIGINS OF PARTICLES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

voL. 1 P. 737-746

KIRSTEN,T. + STEINBRUNN,F. + ZAHRINGER, J. (1971)

LOCATION OF VARIATION OF TRAPPED RARE GASES IN APOLLO 12 LUNAR SAMPLES
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1651=1670

KOLOPUS, J.L.. + KLINE,D. + CHATELAIN,A. + WEEKS,R.A. (1971)
MAGNETIC RESONANCE PROPERTIES OF LUNAR SAMPLES ~ MOSTLY APOLLO 12

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VoL. 3 P. 2501-2514

LAUL,J.C. + MORGAN, J.W. + GANAPATHY,R. + ANDERS,E. (1971)

METEORITIC MATERIAL INLUNAR SAMPLES - CHARACTERIZATION FROM TRACE ELEMENTS
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VoL. 2 P, 1139-1158

LAUL,J.C. + WAKITA,H.+ SHOWALTER,D.L. + BOYNTON,W.V. + SCHMITT,R.A. (1972)
BULK, RARE EARTH, AND OTHER TRACE ELEMENTS IN APOLLO 14 AND 15 AND LUNA 16
SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
voL. |1 P. 1181-1201

LEE,S.M. + LEE,J.H. (1971)

SOME MINERALOGICAL CHARACTERISTICS OF THE LUNAR FINESt 10084,148 AND 12070,98
JOURNAL OF THE GEOLOGICAL SOCIETY OF KOREA

voL. 7 P. 1-10
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LEONOVICH,A.K. + SHVAREV,V.V. + GROMOV,V.V. + RYBAKOV,A.V. + PAVLOV,P.S. + (1971)
CHERKASOV, I .1. + PETROV,V.K.

INVESTIGATIONS OF MECHANICAL PROPERTIES OF LUNAR SOIL BY SELF-PROPELLED VEHICLE
LUNOKHOD-1

IN: INTERNATIONAL SYMPOSIUM ON SPACE TECHNOLOGY AND SCIENCE, 9TH, TOKYO, JAPAN,
MAY 17-22, 1971, PROCEEDINGS. AGNE PUBLISHING, INC., A73-11104

P. 33-37

LIPSCHUTZ,M.E. + BALSIGER,H. + PELLY,|.Z. (1971)
VANADIUM 1SOTOPIC COMPOSITION AND CONTENTS IN LUNAR ROCKS AND DUST FROM THE
OCEAN OF STORMS

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1443-1450

LIPSCHUTZ,M.E. + BALSIGER,H. + REY,P. + PELLY,!.Z. + MENDIA,M.D. (1973)

VANADIUM 1SOTOPIC COMPOSITION AND FERROMAGNESIAN ELEMENT CONTENTS OF THREE
APOLLO 15 SAMPLES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VoL. 2 P. 1369-1378

LOVERING, J.F. + HUGHES,T.C. (1971)
RHENIUM AND OSMIUM ABUNDANCE DETERMINATIONS AND METEORITIC CONTAMINATION LEVELS
IN APOLLO 11 AND APOLLO 12 LUNAR SAMPLES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1331-1336

LSPET (1870)
PRELIMINARY EXAMINATION OF LUNAR SAMPLES FROM APOLLO-12
SCIENCE

VOL. 167 P. 1325

MARVIN,U.B. (1971)

LUNAR NI0OBIAN RUTILE

EARTH AND PLANETARY SCIENCE LETTERS
VOL. 11 P. 7

MARVIN,U.B. + WOOD,J.A. + TAYLOR,G.J. + REID,J.B.,JR. + POWELL,B.N. + (1971)
DICKEY,J.S.,JR. + BOWER, J.F.
RELATIVE PROPORTIONS AND PROBABLE SOURCES OF ROCK FRAGMENTS IN THE APOLLO 12
SOIL SAMPLES
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VOL. 1 P. 679-700

MASSON,C.R. + GOTZ,J.+ JAMIESON,W.D. + MCLACHLAN,J.L. + VOLBORTH,A. (1971)
CHROMATOGRAPHIC AND MINERALOGICAL STUDY OF LUNAR FINES AND GLASS
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VoL. 1 P. 957-972

MCKAY,D.S. + HEIKEN,G.H. + TAYLOR,R.M. + CLANTON,U.S. + MORRISON,D.A. +  (1972)
LADLE,G.H.

APOLLO 14 SOILS: SIZEDISTRIBUTION AND PARTICLE TYPES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. 1 P. 983-995
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MCKAY,D.S. + MORRISON,D.A. + CLANTON,U.S. + LADLE,G.H. + LINDSAY,J.F. (1971)
APOLLO 12 SOIL AND BRECCIA

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

yoL. 1 P. 755-774

MEGRUE,G.H. + STEINBRUNN,F. (1972)

CLASSIFICATION AND SOURCE OF LUNAR SOILS: CLASTIC ROCKS: AND INDI!VIDUAL MINERAL
ROCK, AND GLASS FRAGMENTS FROM APOLLO 12 AND 14 SAMPLES AS DETERMINED BY THE
CONCENTRAT{ON GRADIENTS OF THE HELIUM, NEON, AND ARGON !SOTOPES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. Il P. 1899-1917

MENDELL,W.W. + LOW,F.J.  (1971)

LUNAR DIFFERENTIAL FLUX SCANS AT 22 MICRONS  (FINAL REPORT)
NASA=CR-121457: N71-33433

PP. 1-94

MEYER,C.E. + BRETT,R.+ HUBBARD,N.J. + MORRISON,D.A. + MCKAY,D.S. + <(1971)
AITKEN,F.K. + TAKEDA,H. + SCHONFELD,E.
MINERALOGY, CHEMISTRY,AND ORIGIN OF THE KREEP COMPONENT IN SOIL SAMPLES FROM
THE OCEAN OF STORMS
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VOL. 1 P. 393-412

MOORE,H.J. (1971)

LARGE BLOCKS AROUND LUNAR CRATERS
NASA-SP-232 (1971)

P. 26

MORRIS,R.V. (1976)

SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE

VOL. t P. 315=335

MORRIS,R.V. (1977)

ORIGIN AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF FINE-
GRAINED METAL IN 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 1S/FEO COMPILATION

IN 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 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 1697-1712

MORRIS,R.V. + WARNER, J.L. + MCKAY,D.S. + BROWN,R.W. (1977)
NEARLY PURE APOLLO 12 KREEP: SOIL SAMPLE 12023
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 2449-2458
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MORR ISON, G.H. + GERARD, J.T. + POTTER,N.M. + GANGADHARAM,E.V. + ROTHENBERG,A.M. (1971)
BURDO, R.A.

ELEMENTAL ABUNDANCES OF LUNAR SOIL AND ROCKS FROM APOLLO 12

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1169-1186

MULLER,O. (1972)

CHEMICALLY BOUND NITROGEN ABUNDANCES IN LUNAR SAMPLES, AND ACTIVE GASES RE-
LEASED BY HEATING AT LOWER TEMPERATURES 250 TO 500 C

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. |1 P. 2059-2069

MULLER,O. (1973) ‘

CHEMICALLY BOUND NITROGEN CONTENTS OF APOLLO 16 AND APOLLO 15 LUNAR FINES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1625-1634

MURTHY,V.R. + EVENSEN,N.M. + JAHN,B.M. + COSCIO,M.R.,JR. (1971)

RB-SR AGES AND ELEMENTAL ABUNDANCES OF K, RB, SR, AND BA IN SAMPLES FROM OCEAN
OF STORMS

GEOCHIMICA ET COSMOCHIMICA ACTA

voL. 35 P. 1139

AGATA,T. + FISHER,R.M. + SCHWERER,F.C. + FULLER,M.D. + DUNN, J.R. (1971)

MAGNET IC PROPERTIES AND REMANENT MAGNETIZATION OF APOLLO 12 LUNAR MATERIALS AND
APOLLO 11 LUNAR MICROBRECCIA

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2461-2476

NAGATA,T. + FISHER,R.M. + SCHWERER,F.C. + FULLER,M.D. + DUNN, J.R. (1975)
EFFECTS OF METEORITE IMPACT ON MAGNET!IC PROPERTIES OF APOLLO LUNAR MATERIALS

PROCEEDINGS OF THE.SIXTH LUNAR SCIENCE CONFERENCE
yoL. 3 P. 3111-3122

NASH,D.B. + CONEL,J.E. (1971)

LUMINESCENCE AND REFLECTANCE OF APOLLO 12 SAMPLES
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VOL. 3 P. 2235-2244

NAUGHTON, J.J. + DERBY,J.V. + LEWIS,V.A. (1971)

VAPORIZATION FROM HEATED LUNAR SAMPLES AND THE INVESTIGATION OF LUNAR EROSION
BY VOLATILIZED ALKALIS

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

voL. 1 P. 449-458

NEWTON,R.C. + ANDERSON,A.T.,JR. + SMITH,J.V. (1971)

ACCUMULATION OF OLIVINE IN ROCK 12040 AND OTHER BASALTIC FRAGMENTS IN THE LIGHT
OF ANALYSIS AND SYNTHESES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

voL. 1 P. 575-582

O'KELLY,G.D. + ELDRIDGE,J.S. + SCHONFELD,E. + BELL,P.R. (1971)

ABUNDANCES OF THE PRIMORDIAL RADIONUCLIDES K, TH, AND U IN APOLLO 12 LUNAR
SAMPLES BY NONDESTRUCTIVE GAMMA-RAY SPECTROMETRY - IMPLICATIONS FOR ORIGIN
OF LUNAR SOILS

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

voL.. 2 P. 1159-1168
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O'KELLY,G.D. + ELDRIDGE, J.S. + SCHONFELD,E. + BELL,P.R. (1971)

COSMOGENIC RADIONUCL IDE CONCENTRATIONS AND EXPOSURE AGES OF LUNAR SAMPLES FROM
APOLLO 12

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1747-1756 '

PALME,H. + WANKE,H. (1975)

A UNIFIED TRACE-ELEMENT MODEL FOR THE EVOLUTION OF THE LUNAR CRUST AND MANTLE
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

voL. t* P. 1179~-1202

PAPANASTASS10U,D.A. +WASSERBURG,G.J. (1970)
RB-SR AGES FROM OCEAN-OF-STORMS

EARTH AND PLANETARY SCIENCE LETTERS

VOL. 8 P. 269

PAPANASTASSIOU,D.A. +WASSERBURG,G.J. (1971)

LUNAR CHRONOLOGY AND EVOLUTION FROM RB-SR STUDIES OF APOLLO-11 AND 12 SAMPLES
EARTH AND PLANETARY SCIENCE LETTERS

voL. 11 P. 37

PEARCE,G.W. + GOSE,W.A. + STRANGWAY,D.W. (1973)
MAGNETC STUDIES ON APOLLO 15 AND 16 LUNAR SAMPLES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 3 P. 3045-3076

PEPIN,R.O. + BRADLEY,J.G. + DRAGON,J.C. + NYQUIST,L.E. (1972)
K-AR DATING OF LUNAR FINES APOLLO 12 APOLLO 14 AND LUNA 16
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 11 P. 1569-1589

PICKART,S.J. + ALPERIN,H.A. (1971)

NEUTRON DIFFRACTION STUDY OF LUNAR MATERIALS
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
voL. 3 P. 2079-2082

PIKE,R.J. (1971)

PRELIMINARY QUANTITATIVE TERRAIN-ANALYSIS RESULTS FROM APOLLO PHOTOGRAPHS
NASA-SP=-232 (1971)

P. 5-12

PIKE,R.J. (1971) :

SOME PRELIMINARY INTERPRETATIONS OF LUNAR MASS-WASTING PROCESSES FROM APOLLO 10
PHOTOGRAPHY

NASA-SP-232 (1971)

P. 14-20

QUAIDE,wW.L. + OBERBECK,V.R. + BUNCH,T.E. + POLKOWSKI,G. (1971)
INVESTIGATIONS OF THE NATURAL HISTORY OF THE REGOLITH AT THE APOLLO 12 SITE
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

voL. 1 P. 701-718

QUAIDE,W.L. + WRIGLEY,R.C. (1972)

MINERALOGY AND ORIGIN OF FRA MAURO FINES AND BRECCIAS
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VvoL. 1 P. 771-785
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RAMMENSEE ,W. + WANKE,H. (1977)

ON THE PARTITION COEFFICIENT OF TUNGSTEN BETWEEN METAL AND SILICATE AND ITS
BEARING ON THE ORIGIN OF THE MOON

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE

VoL. 1 P. 399-409

RANCITELLI,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. (1971)

EROSION AND MIXING OF THE LUNAR SURFACE FROM COSMOGENIC AND PRIMORDIAL RADIO-
NUCL IDE MEASUREMENTS IN APOLLO 12 LUNAR SAMPLES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VoL. 2 P. 1757-1772

RANCITELL!,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. (1974)

SOLAR FLARE AND LUNAR SURFACE PROCESS CHARACTERIZATION AT THE APOLLO 17 SITE
PROCEEDINGS OF THE FIFTH LUNAR SCIENCE .CONFERENCE

VOL. 2 P. 2185-2204

REED,G.W.,JR. + GOLE,J.A. + JOVANOVIC,S. (1971)
SURFACE-RELATED MERCURY IN LUNAR SAMPLES
SCIENCE

VOL. 172 P. 258

REED,G.W.,JR. + JOVANOVIC,S. (1971)

THE HALOGENS AND OTHERTRACE ELEMENTS IN APOLLO 12 SAMPLES AND THE IMPL ICATIONS
OF HALIDES, PLATINUM METALS, AND MERCURY ON SURFACES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1261-1276

REED,G.W.,JR. + JOVANOVIC,S. (1973)

FLUORINE IN LUNAR SAMPLES - IMPL ICATIONS CONCERNING LUNAR FLUORAPATITE
GEOCHIMICA ET COSMOCHIMICA ACTA

voL. 37 P. 1457

REES,C.E. + THODE,H.G. (1972)
SULPHUR CONCENTRATIONSAND 1SOTOPE RATIOS IN LUNAR SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
voL. I P. 1479-1487

REY,P. + BALS{IGER,H. + LIPSCHUTZ,M.E. (1972)

VANADIUM |SOTOPIC COMPOSITION AND THE CONCENTRATIONS OF |IT AND FERRO-
MAGNES |AN ELEMENTS IN LUNAR MATERIAL

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 11 P. 1779-1787

ROSHOLT, J.N. + TATSUMOTO,M. (1971)

ISOTOPIC COMPOSITION OF THORIUM AND URANIUM IN APOLLO 12 SAMPLES
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VoL. 2 P. 1577-1584

SCHNE IDER,E. + STORZER,D. + HARTUNG, J.B. + FECHTIG,H. + GENTNER,W. (1973)
MICROCRATERS ON APOLLO15 AND 16 SAMPLES AND CORRESPONDING COSMIC DUST FLUXES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 3277-3290
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SCHNETZLER,C.C. + PHILPOTTS, J.A. (1971)

ALKAL |, ALKALINE EARTHAND RARE-EARTH ELEMENT CONCENTRATIONS [N SOME APOLLO 12
SOILS, ROCKS, AND SEPARATED PHASES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

voL. 2 P. 1101-1122

SCHONFELD,E. + MEYER,C.E. (1972)

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

VOoL. 11 P. 1397-1421

SIEVERS,R.E. + EISENTRAUT,K.J. + GRIEST,D.J. + RICHARDSON,M.F. + WOLF,W.R. + (1971)
ROSS,W.D. + FREW,N.J. + ISENHOUR,T.L.

VARIATIONS IN BERYLLIUM AND CHROMIUM CONTENTS IN LUNAR FINES COMPARED WITH
CRYSTALL INE ROCKS

PRCCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1451-1460

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

VvoL. 2 P. 1253-1258

SMITH, J.V. (1971)
MINOR ELEMENTS IN APOLLO 11 AND APOLLO 12 OLIVINE AND PLAGIOCLASE

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
voL. 1 P. 143-150

STEVENS,C.M. + SCHIFFER,J.P. + CHUPKA,W.A. (1971)

SEARCH FOR STABLE, FRACTIONALLY CHARGED PARTICLES (QUARKS) IN LUNAR MATERIAL
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VoL. 3 P. 2671-2674

STONE,C.D. + TAYLOR,L.A. + MCKAY,D.S. + MORRIS,R.V. (1982)

FERROMAGNET IC RESONANCE INTENSITY: A RAPID METHOD FOR DETERMINING LUNAR GLASS
BEAD ORIGIN

PROCEEDINGS OF THE 13th LUNAR AND PLANETARY SCIENCE CONFERENCE

IN JOURNAL OF GEOPHYSICAL RESEARCH

VOL. 87 A182-A196

SULLIVAN,S. + THORPE,A.N. + ALEXANDER,C.C. + SENFTLE,F.E. + DWORNIK,E.J. (1971)
MAGNETIC PROPERTIES OF INDIVIDUAL GLASS SPHERULES, APOLLO 11 AND APOLLO 12
LUNAR SAMPLES
LUNAR SAMPLES
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
vOL. 3 P. 2433-2450

TATSUMOTO,M. + HEDGE,C.E. + DOE,B.R. + UNRUH,D.M. (1972)
U-TH-PB AND RB-SR MEASUREMENTS ON SOME APOLLO 14 LUNAR SAMPLES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. {1 P. 1531-1557

TATSUMOTO,M. + KNIGHT,R.J. + DOE,B.R. (1971)
U-TH-PB SYSTEMATICS OFAPOLLO 12 LUNAR SAMPLES
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
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TAYLOR,S.R. + RUDOWSKI!,R. + MUIR,P. + GRAHAM,A.L. + KAYE, M. (1971)
TRACE ELEMENT CHEMISTRY OF LUNAR SAMPLES FROM THE OCEAN OF STORMS
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VoL. 2 P. 1083-1100

THODE,H.G. + REES,C.E. (1971)

MEASUREMENT OF SULPHURCONCENTRATIONS AND THE [SOTOPE RATIOS $33/S32, $34/S32,
AND $36/S32 IN APOLLO 12 SAMPLES

EARTH AND PLANETARY SCIENCE LETTERS

VOL. 12 P, 434

THORPE,A.N. + SULLIVAN,S. + ALEXANDER,C.C. + SENFTLE,F.E. + DWORNIK,E.J. (1972)
TEMPERATURE~DEPENDENT MAGNET!C PROPERTIES OF INDIVIDUAL GLASS SPHERULES,
APOLLO 11, 12, AND 14 LUNAR SAMPLES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 111 P. 2465-2479

TRAVESI,A. + PALOMARES,J. + ADRADA,J. (1971)

MULTIELEMENT NEUTRON ACTIVATION ANALYSIS OF TRACE ELEMENTS IN LUNAR FINES
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

yvoL. 2 P. 1277-1280

TSAY,F.D. + CHAN,S.|.+ NANATT,S.L. (1971)

MAGNET!C RESONANCE STUDIES OF APOLLO 11 AND APOLLO 12 SAMPLES
PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2515-2528

TSAY,F.D. + LIVE,D.H. (1974)

FERROMAGNETIC RESONANCE STUDIES OF THERMAL EFFECTS ON LUNAR METALLIC FE PHASES
PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2737-2746

TSAY,F.D. + MANATT,S.L. + LIVE,D.H. + CHAN,S.!. (1973)

METALLIC FE PHASES IN APOLLO 16 FINES = THEIR ORIGIN AND CHARACTERISTICS AS
REVEALED BY ELECTRON SPIN RESONANCE STUDIES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VoL. 3 P. 2751-2762

UREY,H.C. + MARTI,K. + HAWKINS,J.W. + LIU,M.K. (1971)
MODEL HISTORY OF THE LUNAR SURFACE

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VoL. 2 P. 987-998 '

USSELMAN, T.M. + PEARCE,G.W. (1974)

THE GRAIN GROWTH OF IRON: IMPLICATIONS FOR THE THERMAL CONDITIONS IN A LUNAR
EJECTA BLANKET

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 1 P. 597-604

VOBECKY,M. + FRANA, J.+ BAUER,J.F. + RANDA,Z. + BENADA,J. + KUNCIR, J. (1971)
RADIOANALYTICAL DETERMINATION OF ELEMENTAL COMPOSITIONS OF LUNAR SAMPLES

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE
VoL. 2 P. 1291=-1300

WAKITA,H. + REY,P. + SCHMITT,R.A. (1971)

ABUNDANCES OF THE 14 RARE-EARTH ELEMENTS AND 12 OTHER TRACE ELEMENTS IN APOLLO
12 SAMPLES - FIVE IGNEQUS AND ONE BRECCIA ROCKS AND FOUR SOILS

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE Handbook of Lunar Soils
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WAKITA,H. + SCHMITT,R.A. (1971)

BULK ELEMENTAL COMPOSITION OF APOLLO 12 SAMPLES - FIVE IGNEOUS AND ONE BRECCIA
ROCKS AND FOUR SOILS

PROCEEDINGS OF THE SECOND LUNAR SCIENCE CONFERENCE

VoL. 2 P. 1231-1236

WANKE,H. + BADDENHAUSEN,H. + BALACESCU,A. + TESCHKE,F. + SPETTEL,B. + (1972)
DREIBUS,G. + PALME,H. + QUIJANO-RICO,M. + KRUSE,H., + WLOTZKA,F. + BEGEMANN,F.

MULT{ELEMENT ANALYSES OF LUNAR SAMPLES AND SOME IMPLICATIONS OF THE RESULTS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
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SOIL:
LOCATION COMMENTS:
Crater.

GENERIC SUBSAMPLES:

1. 14003 ( 947.9 gm): <1 mm
2. 14002 ( 42.1 gm): 1-2 mm
3. 14001 ( 31.8 gm): 2-4 mm
4, 14004 ( 33.0 gm): 4-10 mm
5. 14006 ( 23.03 gm): > 1 cm

to 14012
6. ( 0 gm): Reserve

MATURITY PARAMETERS:

1. Is/FeO: 66.0, mature
2. Agglutinates: 60

3.

4,

GRAIN SIZE PARAMETERS:

L. M 129 um (< 1 cm);
20 Md: 139 um
3%

MAJOR ELEMENTS:
(Rose et al., 1972)
%

5102 : 48,08
T'iO2 : 177
A1203: 17.59
Cr203: 0.26
Fe0 10.45
M0 :  0.14
Mg0 : 9.27
Ca0 11.12
Na20 2 0.65
KZO 0.54
9205 0.58
S

S¢:
v
Co:
Ni:
Ba:

14003 (< 1 mm fraction)

99 um (< 1 mm)

TRACE ELEMENTS:
{Rose et al., 1972)

pom

27
58
3°8
430
1000
135

La:
Ce:
Nd:
Sm:
Eu:
Tb:
Dy:
Ho:

Yb:
Lu:

MISCELLANEOUS:

*
i.
2.
3.
4-

Collected mass:
Color:

Bag no.:
Container: Teflo
bag.
Proce

* Parent 14005

PETROGRAPHY: (
(McKay et al.,

Components

Agglutinates
Breccia
Metamorphosed
Yitric
Pale Green
Glass Fragments
Brown
Colorless
Glass Droplets
Brown
Colorless
Ropy Glasses
Clinopyroxene

ppm Orthopyroxene
75 Plagioclase
Basalt
No. of Grains
27

Collected near the LM, located about 100 m WNW of North Triplet

1077.83 gm

Contingency sample Sag

n bag within beta-cloth
Returned in air.
ssed in N2 enviromment.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
'

90-150 um)
1972)

NN~ O00 w e
o o )
WWWwwoww ow

°I
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MULLER,O. (1973)
CHEMICALLY BOUND NITROGEN CONTENTS OF APOLLO 16 AND APOLLO 15 LUNAR FINES
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VOL. 2 P. 1625-1634
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LUNAR SCIENCE VIt = L.S.!.
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SCOON, J.H. (1972)
CHEMICAL ANALYSES OF LUNAR SAMPLES 14003, 14311 AND 14321

THIRD LUNAR SCIENCE CONFERENCE - EXTENDED ABSTRACTS, L.S.!. = M.S.C.
P. 690-691

SCOON, J.H. (1972)

CHEMICAL ANALYSES OF LUNAR SAMPLES 14003, 14311, AND 14321
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. Il P. 1335-1337

191 SOIL 14003
Handbook of Lunar Soils
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.V. (1982)
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FERRO&AGNETIC RESONANCE INTENSITY: A RAPID METHOD FOR DETERMINING LUNAR GLASS
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TSAY,F.D. + MANATT,S.L. + LIVE,D.H. + CHAN,S.1. (1973)
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PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOoL. 3 P. 2751-2762 ‘

WEEKS,R.A. (1972)
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VoL. 11l P. 2503-2519

WSZOLEK,P.C. + SIMONEIT,B.R. + BURLINGAME,A.L. (1973)
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YANiV,A. + HEYMANN,D. (1972)

ATMOSPHERIC AR40 IN LUNAR FINES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
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THE ASTEROID ALBEDO SCALE. |. LABORATORY POLARIMETRY OF METEORITES
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE
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LOCATION COMMENTS:
GENERIC SUBSAMPLES:

Station C, near rim of

SOIL: 14141 (< 1 mm fraction)

Cone Crater. Surface sample.

MISCELLANEOUS:

1. 14141 ( 28.5 gm): <1 mm 1." Collected mass: 56.25 gm

2. 14142 (  5.35 gm}: 1-2 mm 2. Color: Dark gray

3. 14143 ( 6.73 gm): 2-4 mm 3. Bag no.: O9-N

4. 14140 ( 7.43 gm): 4-10 mm 4, Contafner: Teflon bag; vacuum contafner
5. ( o gm): > 1 em (ALSRC). Processed in N,

6. ( 0 gm): Reserve atmosphere,

* Parent 14404

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF. SOIL

MATURITY PARAMETERS:

1.
2.
3.
4,

GRAIN SIZE PARAMETERS:

616 um (<1 cm);
758 um

Agglutinates: 5

1. Mz:
2. Md:

MAJOR ELEMENTS:
{Lindstrom et al., 1972}

5

SiO2 : Sc:
Tio2 : 0.98 * v
A1203: 8.75 * Co:
Cr203: Ni:
FeO : 7.9 * Ba:
MnO Sr:
Mgo Hf:
Ca0 Ta:
NaZO : The
KZO H u:
ons :

)

* Multiply by appropriate
to oxide.

Is/FeO: 5.7, immature

123 um (< 1 mm)

TRACE ELEMENTS:
{Lindstrom et al., 1972)

ppm ppm
21.5 La: 71.4
- Ce: 200
31.0 Nd: 104
Sm:  34.7
900 Eu: 2.82
Tb: 7.4
25.0 Dy:
5.7 Ho:
15.3 Tm:
- Yb: 23.8
Lu: 3.35

conversion to convert

194

PETROGRAPHY: (90-150 um)
(McKay et al., 1972)

Components

Agglutinates
Breccias
Recrystallized 4
vitric
Angular Glass
Brown
Colorless
Pale Green
Glass Droplets
Brown
Colorless
Pale Green
Ropy Glasses
Clinopyroxene
Orthopyroxene
Plagioclase
Olivine
Opaques
Basalt
Anorthosite
Tachylite

|

o On @™ »; N

[, ] ~N o w»
. .

=

D)

N ELEOONWOI 1ON
. e o o o o o
oONN PO

Total Number

Grains 500
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SOIL: 14148 (< 1 mm fraction)
LOCATION COMMENTS: Station G, 30 m northeast of North Triplet Crater. Trench surface

sample.
GENERIC SUBSAMPLES: MISCELLANEOUS:
1. 14148 ( 71.65 gm): <1 mm 1.* Collected mass: 85.59 gm
2. 14146 ( 2.82 gm): 1-2 mm - 14412 2. Color:
3. 14147 ( 1.67 gm): 2-4 mm 3. Bag no.: 19-N
4, 14145 (  0.92 gm): 4-10 mm 4. Container: Teflon bag; vacuum container
5. ( 0 gn): >1cm (ALSRC). Processed in Ny
6. ( 0 gm): Reserve atmosphere,

* Parent of subsamples s 14412

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS: PETROGRAPHY: (90-150 um)

(McKay et al., 1972)
1. Is/FeO: 74.0, mature

2. Agglutinates: 50 Components B
Agglutinates 50.2
Breccias
Recrystallized 22.2
. Vitric =
GRAIN SIZE PARAMETERS: Angular Glass
. . Brown 6.0
1. M 77 um (<1 cm); 60 um (< 1 mm) Colorless 2.4
2. Md: 62 um Pale Green 0.8
3 Glass Droplets
' Brown 1.8
. . Colorless -
MAJOR ELEMENTS: TRACE ELEMENTS: pale Green 0.2
(Philpotts et al., 1972) (Lindstrom et al., 1972) R?py Glasses 0.2
Clinopyroxene 1.8
2 kpm pem Orthopyroxene 1.4
SiO2 : 48.5 S¢:  21.0 La: 64.3 - Plagioclase 3.0
in . . . 0livine 0.8
T102 N P ) § V: 44 Ce: 176 Opaques 0.4
A1203: 17.38 Co: 34.4 Nd: 98 Basalt 2.0
. . . Anorthosite -
Cr203. Ni: Sm: 31.5 Tachylite
Fe0 : 10.55 Ba: Eu: 2.68
Mn0 @ 0.13 Sr: Tb: 6.6 Total Number
Mgd : 9.66 Hf:  25.7 Dy: Grains 500
Ca0 : 10.40 Ta: 4.7 Ho:
NaZO : 0.71 Th: 13.8 Tm:
KZO : 0.53 U: - Yb:  21.7
PZOS 2 0.50 Lu: 3.18
S - 0.19
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SOIL: 14149 (<1 mm fraction)
LOCATION COMMENTS: Station G, 30 m northeast of North Triplet Crater. Trench bottom

samples (33 cm below surface).

GENERIC SUBSAMPLES: MISCELLANEOUS:

1. 14149 ( 88.15 gm): <1 mm 1.* Collected mass: 232.1 gm

2. 14181 {( 11.70 gm): 1-2 mm 2. Color: .

3. 14152 ( 11.39 gm): 2-4 mm 3. Bag no.: 20-N

4. 14150 ( 11.08 gm): 4-10 mm 4, Container: Teflon bag; vacuum container
5. ( 0 gn): > 1 cm (ALSRC). Processed in N,

6. ( gm): Reserve atmosphere.

* Parent 14408 contains rock samples
14073 to 14079.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS:

1. IS/FeO: 53.0, mature
2. Agglutinates: 26

3.

4.

GRAIN SIZE PARAMETERS:

1. MZ: 230 um (<1 cm); 92 um (< 1 mm)
7 Md: 583 um

3.
MAJOR ELEMENTS: TRACE ELEMENTS:
{Philpotts et al., 1972} (Lindstrom et al., 1972)

2 pom pem
§i0, : 48.0 Sc:  20.5 La: 65.1
T'iO2 : l1.61 v - Ce: 177
A1203: 17.45 Co: 40.0 Nd: 100
Cr203: 0.19 Ni: Sm: 31.6
Fe@ : 9.95 Ba: Eu: 2.76
M0 : 0.14 Sr: Tb: 6.7
Mgl : 9.54 Hf: 23.0 Dy:
Ca0 : 10.54 Ta: 4.8 Ho:
Nazo : 0,75 Th: 13.6 Tm:
KZO . 0.58 U: - Yb:  21.7
ons : 0.48 Lu: 3.08
)

2006

PETROGRAPHY: (90-150 um)
(McKay et al., 1972)

Components

Agglutinates
Breccias
Recrystallized 27.
Vitrig
Angular Glass
Brown
Colorless
Pale Green
Glass Droplets
Brown
Colorless
Pale Green
Ropy Glasses
Clinopyroxene
Orthopyroxene
Plagioclase
O0livine
Opaques
Basalt
Anorthosite
Tachylite

N
|+

.

[ N =) (o BN N
. °
oo N O &

e o o
SO

OO0t NWw~I 1 O
. o o o
o~

S
'S

Total Number
Grains 500
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SOIL: 14156 (< 1 mm fraction)

LOCATION COMMENTS: Station G, 30 m northeast of
a 33 cm deep trench.

North Triplet Crater. From the middle of

GENERIC SUBSAMPLES: MISCELLANEOUS:

1. 14156 ( 138.0 gm): <1 mm 1. Collected mass: 162.31 gm

2. 14154 ( 5.49 gm): 1-2 mm 2. Color:

3. 14153 { 3.91 gm): 2-4 mm . 3. Bag no.: 21-N )

4, 14155 ( 3.69 gm): 4-10 mm 4. Container: Teflon bag; vacuum container
5.% ( gm): > 1 cm (ALSRC). Processed in Ny

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. 1,/Fe0: 68.0, mature
2. Agglutinates: 48

3.

4.

GRAIN SIZE PARAMETERS:

1. Mz: 70 um (<1 cm); 64 um (< 1 mm)
2. Md: 76 um

MAJOR ELEMENTS: TRACE ELEMENTS:
{Philpotts et al., 1972) (Lindstrom et al., 1972)
. pom pom
S1‘02 : 48.1 Sc:  20.9 La: 65.1
T‘iO2 : 1.71 Yo 36 Ce: 175
A1203: 17.15 Co: 36.2 Nd: -
Cr203: 0.19 Ni: Sm: 314
Fe0 : 10.55 Ba: Eu: 2.66
Mn0 : 0.14 Sr: Tb: 6.6
Mgd : 9.55 Hf: 23.2 Dy:
Ca0 : 10.16 Ta: 4.8 Ho:
Na20 : 0.72 Th: 13.8 Tm:
KZO : 0.53 u: - Yb: 21.5
PZO5 : 0.49 Lu: 3.05

PETROGRAPHY: (90-150 um)
(McKay et al., 1972)

Components %

Agglutinates 47.7
Breccias
Recrystallized 23.4
Yitric -
Angular Glass
Brown
Colorless
Pale Green
Glass Droplets
Brown
Colorless
Pale Green
Ropy Glasses
Clinopyroxene
Orthopyroxene
Plagioclase
0livine
Opaques
Basalt
Anorthosite
Tachylite
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Total Number
Grains 500
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SOIL: ~ 14163 (< 1 mm fraction)

LOCATION COMMENTS: Collected near LM at end of first EVA. Surface sample, with scoop
depths of several cm.

GENERIC SUBSAMPLES: MISCELLANEQUS:

1.%% 14163 (4444.0 gm): <1 mm 1.” Collected mass:™ 7776.3

2. 14162 ( 288.7 gm): 1-2 mm 2. Color:

3. 14161 ( 197.1 gm): 2-4 mm 3. Bag ro.: Bulk sample (weigh bag 2,

4, 14160 ( 196.5 gm): 4-10 mm No. 1028)

5. ( o0 gm): >1 cm 4. Container: Teflon bag; vacuum container
6. { gm): Reserve (D-ALSRC). Processed in N,

atmosphere.
* This sample is being investigated for
weight discrepancies.
** Sample 14422 (<lmm) was also generated
from 14163.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS: PETROGRAPHY: (90-100 um)

(Simon et al., 1981}
1. Is/FeO: 57.0, submature

2. Agglutinates: Components Z
3. Lithic Fragments
4 Mare Component
y Mare Basalt 2.2
. Highland
GRAIN SIZE PARAMETERS: Components \o
. . ANT .
1. M 76 um (<1 em); 56 um (< 1 mm) LMB 0.3
2. Md: 65 um Feldsp.
3 Basalt 0.6
° RNB/POIK 10.9
. . Fused Soil
MAJOR ELEMENTS: TRACE ELEMENTS: Component
(Rose et al., 1972) {Rose et al., 1972} DMB] . : ig:;
Agglutinate .
2 pem ppm Mineral Frag.
S1'02 : 47.97 Sc: 25 La: 79 Mafic §.6
. . . Plagioclase .1
TiO2 : 1.77 v: 87 Ce: Opaque
A'|203: 17.57 Co: 36 Nd: Glass Fr.;g{len;:s
. ‘. . Orange/blac -
Cr203. 0.26 Ni: 400 Sm: Yellow/green 2.9
FeQ : 10.41 Ba: 1100 Eu: E;own ; 3
. . ear .
MnO : 0.14 Sr: 140 Tb: Miscellaneous
Mgo : 9.18 Hf: Dy: Devitrified 6.1
Ca0 : 11.15 Ta: Ho: glass
’ : i ' Others -
Na20 : 0.68 Th: Tm:
KZO ¢+ 0.58 U: Yb: 28 Total 99.9
P,‘,O5 0.52 Lu: No. of points 311
S
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BERDOT, J.L. + CHETRIT,G.C. + LORIN,J.C. + PELLAS,P. + POUPEAU,G. (1972)

TRACK STUDIES OF APOLLO 14 ROCKS, AND APOLLO 14, APOLLO 15, AND LUNA 16 SOILS
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 11l P. 2867-2883

BHAT,N.B. + GOPALAN,K. + GOSWAMI!,J.N. (1978)
RAO,M.N. + VENKATESAN,T.R.
SOLAR COSMIC RAY PRODUCED NEON AND XENON
ISOTOPES AND PARTICLE TRACKS IN FELDSPARS FROM
LUNAR FINES 14148 AND 24087
IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 1629-1646

BHANDAR},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

VOoL. {1 P. 2811-2831

BIRKEBAK,R.C. + DAWSON,J.P. (1973)

SOLAR ALBEDO AND SPECTRAL REFLECTANCE FOR APOLLO 15 AND 16 LUNAR FINES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2447-2452
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BLAIR, .M. + EDGINGTON,J.A. + CHEN,R. + JAHN,R.A. (1972)

THERMOLUMINESCENCE OF APOLLO 14 LUNAR SAMPLES FOLLOWING IRRADIATION AT -196
DEGREES C

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

YOL. |1l P. 2949-2955

BOGARD,D.D. + NYQUIST,L.E. (1972)

NOBLE GAS STUDIES ON REGOL ITH MATERIALS FROM APOLLO 14 AND 15
PROCEEDINGS OF THE THIRD LUNAR SC!ENCE CONFERENCE

voL. Il P. 1797-1821

BOWELL,E. + DOLLFUS,A. + GEAKE, J.E. (1972)

POLARIMETRIC PROPERTIES OF THE LUNAR SURFACE AND ITS INTERPRETATION. PART 5:
APOLLO 14 AND LUNA 16 LUNAR SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. 111 P. 3103-3127

BRITO,U. + LALOU,C. +VALLADAS,G. + CEVA,T. + VISOCEKAS,R. (1973)

THERMOLUMINESCENCE OF LUNAR FINES (APOLLO 12, 14, AND 15) AND LUNAR ROCK
(APOLLO 15)

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2453-2458

BROWN,G.M. + EMELEUS,C.H. + HOLLAND,J.G. + PECKETT,A. + PHILLIPS,R.J. (1972)
MINERAL-CHEMICAL VARIATIONS IN APOLLO 14 AND APOLLO 15 BASALTS AND
GRANITIC FRACTIONS
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 1 P. 141-159

BRUNFELT,A.O0. + HEIER,K.S. + STEINNES,E. + SUNDVOLL,B. (1971)
DETERMINATION OF 36 ELEMENTS IN APOLLO-14 BULK FINES 14163 BY ACTIVATION

ANALYS IS
EARTH AND PLANETARY SCIENCE LETTERS
voL. 11 P. 351
BRUNFELT,A.O0. + HEIR,K.S. + NILSSEN,B. + SUNDVOLL,B. + STEINNES,E. (1972)

DISTRIBUTION OF ELEMENTS BETWEEN DIFFERENT PHASES OF APOLLO 14 ROCKS AND
SOILS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. Il P. 1133-1149

BUSCHE,F.D. + PRINZ,M. + KEIL,K. + KURAT,G. (1972)
LUNAR ZIRKELITE-URANIUM-BEARING PHASE

EARTH AND PLANETARY SC!ENCE LETTERS

VOL. 14 P. 313

CADENHEAD,D.A. + BROWN,M.G. + RICE,D.K, + STETTER,J.R. (1977)
SOME SURFACE AREA AND POROSITY CHARACTERIZATIONS OF LUNAR SOILS

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE
VOL. 1 P. 1291-1303

CADENREAD,D.A. + BUERGEL,W.G. (1974)
THE INTERACTION OF HYDROGEN W!TH TAURUS-L ITTROW ORANGE SOIL

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE
VOL. 3 P. 2287-2300
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CADENHEAD,D.A. + JONES,B.R. (1973)

SURFACE REDUCTION OF LUNAR FINES, 14163,111
JOURNAL OF COLLOID ANDINTERFACE SCIENCE
VOL. 42 P. 650

CADENHEAD,D.A. + WAGNER,N.J. + JONES,B.R. + STETTER, J.R. (1972)

SOME SURFACE CHARACTERISTICS AND GAS INTERACTIONS OF APOLLO 14 FINES AND
ROCK FRAGMENTS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOoL. I P. 2243-2259

CADOGAN,P.H. + EGLINTON,G. + FIRTH,J.N.M. + MAXWELL,J.R. + MAYS,J.B. + (1972)
PILLINGER,C.T.

SURVEY OF LUNAR CARBONCOMPOUNDS: |1. THE CARBON CHEMISTRY OF APOLLO 11, 12,
14, AND 15 SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. I P. 2069-2091

CARR,M.H. + MEYER,C.E. (1972)

CHEMICAL AND PETROGRAPHIC CHARACTERIZATION OF FRA MAURO SOILS
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

yoL. 1 P. 1015=1029

CARRIER,W.D., I} + MITCHELL,J.K. + MAHMOOD,A. (1973)
THE RELATIVE DENSITY OF LUNAR SOIL

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 3 P. 2403-2412

CAVARRETTA,G. + CORADINI,A. + FUNICIELLO,R. + TADDEUCCI,A. + TRIGILA,R. (1972)

GLASSY PARTICLES IN APOLLO 14 SOIL 14163,88 - PECULIARITIES AND GENETIC
CONS I DERAT IONS

THIRD LUNAR SCIENCE CONFERENCE - EXTENDED ABSTRACTS, L.S.l. = M.S.C.

P. 128-130

CAVARRETTA,G. + CORADIN!,A. + FUNICIELLO,R. + FULCHIGNONI,M. + TADDEUCCI,A. + (1972)
TRIGILA,R.

GLASSY PARTICLES IN APOLLO 14 SOIL 14163,88. PECULIARITIES AND GENETIC
CONS IDERAT IONS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. 1 P. 1085-1095

CHAO,E.C.T. + BEST,J.B. + MINKIN,J.A. (1972)

APOLLO 14 GLASSES OF IMPACT ORIGIN AND THEIR PARENT ROCK TYPES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VvoL. 1 P. 907-927

CHOU,C.-L. + BAEDECKER,P.A. + WASSON,J.T. (1973)
ATMOPHILIC ELEMENTS INLUNAR SOILS

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1523-1534

CHURCH,S.E. + BANSAL,B.M. + WIESMANN,H. (1972)

THE DISTRIBUTION OF K,Tl, ZR, U AND HF IN APOLLO 14 AND 15 MATERIALS
THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE

P. 210-213
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CHURCH,S.E. + TILTON,G.R. + CHEN,J.H. (1976)

LEAD ISOTOPIC STUDIES OF LUNAR SOILS: THEIR BEARING ON THE TIME SCALE OF
AGGLUT INATE FORMAT ION

PROCEEDINGS OF THE SEVENTH LUNAR SC!ENCE CONFERENCE

VOL. 1 P. 351~-371

CHURCH,S.E. + TILTON,G.R. + WRIGHT,J.E. (1976)

VOLATILE ELEMENT DEPLET!ON AND 39K/41K FRACTIONATION IN LUNAR SOILS
LUNAR SCIENCE VIl - L.S.l.

PART | P. 146-148

CHURCH,S.E. + TILTON,G.R. + WRIGHT,J.E. + LEE-HU,C. (1976)
VOLATILE ELEMENT DEPLETION AND 39K/41K FRACTIONATION IN LUNAS SOILS
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE COtFTRENCE

YOL. 1 P. 423-439

CIRLIN,E.H. + HOUSLEY,R.M. (1977)
A FLAMELESS ATOMIC ABSORPTION STUDY OF THE VOLATILE TRACE METAL LEAD IN LUNAR
SAM PLES

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE
VOL. 3 P. 3931-3940

CLAYTON,R.N. + HURD,J.M. + MAYEDA,T.K. (1972)

OXYGEN ISOTOPIC COMPOSITIONS AND OXYGEN CONCENTRATIONS OF APOLLO 14 AND
APOLLO 15 ROCKS ANDSOILS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. |1 P. 1455-1465

CLAYTON,R.N. + MAYEDA,T.K. + HURD,J.M. (1974)

LOSS OF OXYGEN, SILICON, SULFUR, AND POTASSIUM FROM THE LUNAR REGOLITH
PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1801-1810

CLIFF,R.A. + LEE-HU,C. + WETHERILL,G.W. (1972)
RUBIDIUM=STRONTIUM |SOTOPE CHARACTERISTICS OF LUNAR SOILS
JOURNAL OF GEOPHYSICALRESEARCH

VOL. 77 P. 2007

CREMERS,C.J. (1972)
THERMAL CONDUCTIVITY OF APOLLO 14 FINES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 111 P. 2611-2619

CREMERS,C.J. + HSIA,H.S. (1973)

THERMAL CONDUCTIVITY AND DIFFUSIVITY OF APOLLO 15 FINES AND ROCK SAMPLES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2459-2464

CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + HOYT,H.P.,JR. + RAGAN,D. + WALKER,R.M,

YUHAS,D.
SOLAR FLARE AND GALACTIC COSMIC-RAY STUDIES OF APOLLO 14 AND 15 SAMPLES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
voL. 111 P. 2917-2933
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CZANK,M. + GIRGIS,K. + HARNIK,A.B. + LAVES,F. + SCHMID,R. + SCHULZ,H. (1972)
WEBER, L.

CRYSTALLOGRAPHIC STUDIES OF LUNAR PLAGIOCLASE FROM SAMPLES 14053, 14163, 14301,
AND 14310

_PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 1 P. 603-615

DRAN, J.C. + DURAUD,J.P. + MAURETTE,M. + DURRIEU,L. + JOURET,C. + LEGRESSUS,C.
TRACK METAMORPHISM IN EXTRATERRESTRIAL BRECCIAS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VvoL. 11l P. 2883-2905

DEVINE, J.M. + MCKAY,D.S. + PAPIKE,J.J. (1982)

LUNAR REGOLITH: PETROLOGY OF THE 10 um FRACTION

PROCEEDINGS OF THE 13t+h LUNAR AND PLANETARY SCIENCE CONFERENCE
IN JOURNAL OF GEOPHYSICAL RESEARCH

VOL. 87 A260-A268

DREIBUS,G. + KRUSE,H.+ SPETTEL,B. + WANKE,H. (1977)

THE BULK COMPOSITION OF THE MOON AND THE EUCR!ITE PARENT BODY
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE

voL. 1 P. 211-227

DREIBUS,G. + PALME,H.+ RAMMENSEE,W. + SPETTEL,B. + WANKE,H. (1981)
ON THE MOBILIZATION AND REDISTRIBUTION OF AU AND OTHER

SIDEROPHILES IN LUNAR HIGHLAND MATERIALS
J,LUNAR AND PLANETARY SCIENCE X!, P. 240-242

DREIBUS,G. + SPETTEL,B. + WANKE,H. (1976)

LITHIUM AS A CORRELATED ELEMENT, ITS CONDENSATION BEHAVIOUR, AND ITS 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

DURRANI,S.A. + KHAN,H.A. + BULL,R.K. + DORLING,G.W. + FREMLIN,J.H. (1974)
CHARGED PARTICLE AND MICROMETEORITE IMPACTS ON LUNAR SURFACE

PRCCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2543-2560

(1972)

DURRANI,S.A. + PRACHYABRUED,W. + HWANG,F.S.W. + EDGINGTON,J.A. + BLAIR, .M. (1973)

THERMOLUMINESCENCE OF SOME APOLLO 14 AND 16 FINES AND ROCK SAMPLES
PROCEEDINGS OF THE FOURTH LUNAR SC!ENCE CONFERENCE
VOL. 3 P. 2465-2480

EHMANN,W.D. + GILLUM,D.E. + MORGAN,J.W. (1972)

OXYGEN AND BULK ELEMENT COMPOSITION STUDIES OF APOLLO 14 AND OTHER LUNAR
ROCKS AND SOILS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 1 P. 1149-1161

EISENTRAUT,K.J. + BLACK,M.S. + HILEMAN,F.D. + SIEVERS,R.E. + ROSS,W.D. (1972)
BERYLLIUM AND CHROMIUMABUNDANCES IN FRA MAURO AND HADLEY-APENNINE LUNAR
SAM PLES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 11 P. 1327-1335
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ERNSBERGER,F.M. (1972)

ANALYSIS OF SINGLE PARTICLES OF LUNAR DUST FOR DISSOLVED GASES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. Il P, 2025-2029

ESTEP, P.A. + KOVACH,J.J. + WALDSTEIN,P. + KARR,C.,JR. (1972)

INFARED AND RAMAN SPECTROSCOPIC STUDIES OF STRUCTURAL VARIATIONS IN
MINERALS FROM APOLLO 11, 12, 14, AND 15 SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. tIl P. 3047-3069

FANG,C.Y. + YINNON,H. + UHLMANN,D.R. (1982)

COOLING RATES FOR GLASS CONTAINING LUNAR COMPQOSITIONS
PROCEEDINGS OF THE 13th LUNAR AND PLANETARY SCIENCE CONFERENCE
IN JOURNAL OF GEOPHYSICAL RESEARCH

VOL. 88 A907-~A911

FIELDS, P.R. + DIAMOND,H. + METTA,D.N. + ROKOP,D.J. + STEVENS,C.M. (1972)
237NP, 236U, AND OTHERACTINIDES ON THE MOON

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. Il P, 1637-1645

FIELDS, P.R. + DIAMOND,H. + METTA,D.N. + ROKOP,D.J. (1973)
REACTION PRODUCTS OF LUNAR URANIUM AND COSMIC RAYS
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P, 2123-2130

F INKELMAN,R.B. (1973)

ANALYS IS OF THE ULTRAFINE FRACTION OF THE APOLLO 14 REGOLITH
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

voL. 1 P. 179~190

FIREMAN,E.L. + STOENNER,R.W. (1981)
CARBON AND CARBON-14 N LUNAR SOIL 14163
LUNAR AND PLANETARY SCIENCE XIt, P. 285-287

F IREMAN,E.lt. + STOENNER,R.W. (1981)
CARBON AND CARBON-14 [N LUNAR SOIL 14163

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 559-565

FOX,S.W. + HARADA,K. + HARE,P.E. (1972)

AMINO ACID PRECURSORS IN LUNAR FINES FROM APQLLO 14 AND EARLIER MISSIONS
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
voL. I P. 2109-2119

FOX,S.W. + HARADA,K. + HARE,P.E. ~ (1973)

ACCUMULATED ANALYSES OF AMINO ACIDS PRECURSORS IN RETURNED LUNAR SAMPLES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 2241-2248

FRICK,U. + BAUR,H. + DUCATI,H. + FUNK,H. + PHINNEY,D. + SIGNER,P. (1975)

ON THE ORIGIN OF HELIUM, NEON, AND ARGON ISOTOPES IN SIEVED MINERAL SEPARATES
FROM AN APOLLO 15 SOIL

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 2097-2130
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FUCHS,L.H. (1971)

ORTHOPYROXENE AND ORTHOPYROXENE-BEARING ROCK FRAGMENTS RICH IN K, REE, AND
P IN APOLLO-14 SOILSAMPLE 14163

EARTH AND PLANETARY SCIENCE LETTERS

yoL. 12 P. 170

GANAPATHY,R. + LAUL,J.C. + MORGAN, J.W. + ANDERS,E. (1972)

MOON - POSSIBLE NATUREOF BODY THAT PRODUCED IMBRIAN BASIN, FROM COMPOSITION
OF A POLLO-14 SAMPLES

SCIENCE

VOL. 175P. 55

GARLICK,G.F.J. + STEIGMANN,G.A. + LLAMB,W.E. + GEAKE, J.E. (1972)

AN EXPLANATION OF TRANSIENT LUNAR PHENOMENA FROM STUDIES OF STATIC AND
FLUIDIZED LUNAR DUST LAYERS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOoL. 11l P. 2681-2689

GARLICK,G.F.J. + STEIGMANN,G.A. + LAMB,W.E. + GEAKE, J.E. (1973)

FLUIDIZATION OF LUNAR DUST LAYERS AND EFFECT ON OPTICAL POLARIZATION OF THE
DIFFUSE REFLECTANCEOF LIGHT

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VoL. 3 P. 3175-3181

GARNER,E.L. + MACHLAN,L.A. + BARNES,I.L. (1975) .

THE 1SOTOPIC COMPOSITION OF LITHIUM, POTASSIUM, AND RUBIDIUM IN SOME APOLLO 11,
12, 14, 15, AND 16 SAMPLES

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1845-1856

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. 111 P. 2971-2981

GEAKE,J.E. + WALKER,G. + TELFER,D.J. + MILLS,A.A. + GARLICK,G.F.J. (1973)

LUMINESCENCE OF LUNAR,TERRESTRIAL, AND SYNTHESIZED PLAGIOCLASE, CAUSED BY MN2+
AND FE3+

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

voL. 3 P. 3181-3190

GIBB,T.C. + GREATREX,R. + GREENWOOD,N.N. + BATTEY,M.H. (1972)
MOSSBAUER STUDIES OF APOLLO 14 LUNAR SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. 111 P. 2479-2495

GIBSON,E.K.,JR. + ANDRAWES,F.F. (1978)

NATURE OF THE GASES RELEASED FROM LUNAR ROCKS

AND SOILS UPON CRUSHING

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 2433-2450

GIBSON,E.K.,JR. + HUBBARD,N.J. (1972)

THERMAL VOLATILIZATIONSTUDIES ON LUNAR SAMPLES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
voL. Il P. 2003-2015
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GIBSON,E.K.,JR. + HUBBARD,N.J. + WIESMANN,H. + BANSAL,B.M. + MOORE,G.W. (1973)
HOW TO LOSE RB, K, ANDCHANGE THE K/RB RATI0 - AN EXPERIMENTAL STUDY

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1263-1274

GIBSON,E.K.,JR. + MOORE,G.W. (1972)

INORGANIC GAS RELEASE AND THERMAL ANALYSIS STUDY OF APOLLO 14 AND 15 SOILS
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOoL. I P. 2029-2041

GIBSON,E.K.,JR. + MOORE,G.W. (1973)

CARBON AND SULPHUR DISTRIBUTIONS AND ABUNDANCES IN LUNAR FINES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOoL. 2 P. 1577-1586

GLASS,B.P. + STORZER,D. + WAGNER,G.A. (1972)

CHEMISTRY AND PARTICLETRACK STUDIES OF APOLLO 14 GLASSES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

yoL. 1 P. 927-939

GOEL,P.S. + KOTHARI,B.K. (1972)

TOTAL NITROGEN CONTENTS OF SOME APOLLO 14 LUNAR SAMPLES BY NEUTRON ACTIVATION
ANALYS IS

PROCEEDINGS OF THE THIRD LUNAR SC1ENCE CONFERENCE

VoL. Il P. 2041-2051

GOLD,T. + BILSON,E. +BARON,R.L. (1974)

OBSERVATION OF [RON-RICH COATING ON LUNAR GRAINS AND A RELATION TO LOW ALBEDO
PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2413-2422

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 SIXTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 3285-3304

GOLD,T. + BILSON,E. +BARON,R.L. (1976)

THE SURFACE CHEMICAL COMPOSITION OF LUNAR SAMPLES AND ITS SIGNIF!CANCE FOR
OPTICAL PROPERTIES

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE

yoL. 1 P. 901-911

GOLD,T. + BILSON,E. +BARON,R.L. (1976)

ELECTRICAL PROPERTIES OF APOLLO 17 ROCK AND SOIL 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

GOLD,T. + BILSON,E. +YERBURY,M. (1972)

GRAIN SIZE ANALYSIS, OPTICAL REFLECTIVITY MEASUREMENTS, AND DETERMINATION
OF HIGH-FREQUENCY ELECTRICAL PROPERT!ES FOR APOLLO 14 LUNAR SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 11l P. 3187-3195
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GOLDSTEIN, J.!. + AXON,H.J. (1973)
COMPOSITION, STRUCTURE, AND THERMAL HISTORY OF METALLIC PARTICLE
4 14 S
16 SOILS, 65701, 68501, AND 63501 RO 3 ARoLL

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 1 P. 751-776

GOLDSTEIN,J.1. + AXON,H.J. + YEN,C.F. (1972)
METALLIC PARTICLES IN THE APOLLO 14 LUNAR SOIL

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 1 P. 1037-1065

GOLDSTEIN, J.I. + HEWINS,R.H. + AXON,H.J. (1974)
METAL SILICATE RELATIONSHIPS IN APOLLO 17 SOILS
PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE
VOL. 1 P. 653-672

GOLDSTEIN, J.1. + HEWINS,R.H., + ROMIG,A.D.,JR. (T1976)
CARBIDES IN LUNAR SOILS AND ROCKS

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE
voL. 1 P. 807-818

GOPALAN,K. + GOSWAMI,J.N. + RAQ,M.N. + SUTHAR,K.M. + VENKATESAN,T.R. (1977)
SOLAR COSMIC RAY PRODUCED NOBLE GAS ISOTOPES AND FOSSIL TRACKS IN LUNAR
SOIL 14163
LUNAR SCIENCE VIII - L.S.1.
PART 1 P. 362-364

GOPALAN,K. + GOSWAMI, J.N. + RAO,M.N. + SUTHAR, K.M. + VENKATESAN,T.R. (1977)
SOLAR COSMIC RAY PRODUCED NOBLE GASES AND TRACKS IN LUNAR FINES 10084 AND

14163
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE
voL. 1 P. 793-811
GORZ,H. + WHITE,E.W. + JOHNSON,G.G.,JR. + PEARSON,M.W. (1972)

CESEMI STUDIES OF APOLLO 14 AND 15 FINES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
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APOLLO 14 AND 15 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. +  (1972)
DWORNIK,E.J. + GREENLAND,L.P. + LIGON,D.T.,JR.
COMPOS I TIONAL DATA FORTWENTY-ONE FRA MAURO LUNAR MATER!ALS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. Il P. 1215-1231

235 SOIL 14163

Handbook of Lunar Soils

f



RUSS,G. P., Il + BURNETT,D.S. + LINGENFELTER,R.E. + WASSERBURG,G.J. (1971)
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SOIL: 14240

LOCATION COMMENTS: Station G, 30 m northeast of North Triplet Crater. Filled with soil
from the trench bottom.

GENERIC SUBSAMPLES: MISCELLANEOUS:

1. ( gm): <1 mm 1. Collected mass: 168.0

2. ( gm): 1-2 mm 2. Cotlor:

3. ( gm): 2-4 mm 3. Bag no.: SESC (2060)

4., ( gm): 4-10 mm 4. Container: Special environment sample
5. ( gm): >1ecm container (SESC). Retained
6. 14240 ( 168.0 gm): Reserve in 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:

1 Mz:

2 Md:

MAJOR ELEMENTS: . TRACE ELEMENTS:

(Rose et al., 1972) {Rose et al., 1972)
N ppm ppm

5102 : 47.77 Sc: 28 La: 67

TiO2 ¢ 1.67 v: 52 Ce:

A1203: 17.99 Co: 33 Nd:

Cr203: 0.23 Ni: 320 Sm:

Fe@ : 10.02 Ba: 1170 Eu:

Mn0 : 0.14 Sr: 390 Tb:

Mgt : 9.47 HE: Dy:

Ca0 : 11.25 Ta: Ho:

NaZO : 0.70 Th: Tm:

KZO : 0.54 U Yb: 23

P205 : 0.55 Lu:

S .
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LOCATION COMMENTS:

GENERIC SUBSAMPLES:

1.*

2. 14258
3. 14257
4. 14256

5.
6.

* 14259 = 2352.1 gm
14298 = 116.7 gnm.

MATURITY PARAMETERS:

1. Is/FeO: 85.0, mature
2. Agglutinates:

3.
4.

1, Mz:

2. Md:

MAJOR ELEMENTS:
(Rose et al., 1972)

S1'02 :
T102 :
A1203:
Cr203:
FeO :
Mn0

Mg0

Cad :
Na,0 :

2

KZO

(
(
{
(
(
{

SOIL: 14259 (< 1 mm fraction)

Location vague. Collected at end of EVA-1l, somewhere about 100 to
130 m west of the LM (between the LM and Doublet Crater). Surface
sample.

MISCELLANEOUS:
gm): <1 mm 1. Collected mass: 2576.78 gm
gm): 1-2 mm 2. Color:
gm): 2-4 mm 3. Bag no.: Comprehensive sample bag (1007)
gm): 4-10 mm 4. Container: Teflon bag; vacuum container
gm): > 1 cm (ALSRC). . Processed in N,
gm): Reserve atmosphere.
<1 mm;

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF "SOIL

PETROGRAPHY: {90-150 um)
(McKay et al., 1972)

52 Components 5
Agglutinates 51.7
Breccias
Recrystallized 20.3
. Vitric 5.0
GRAIN SIZE PARAMETERS: Angular Glass
. Brown 6.7
69 um (<1 cm); 63 um (<1 mm) Colorless 3.3
64 um Pale Green -
Glass Droplets
Brown 1.3
. Colorless 0.6
TRACE ELEMENTS: pale Green 0.3
{Rose et al., 1972) Ropy Glasses g.g
Clinopyroxene .
2 ppm ppm Orthopyroxene 0.6
48.16 Sc: 28 La: 77 Plagioclase 4.7
. . 0livine -
1.73 V: 62 Ce: Opaques -
17.60 Co: 38 Nd: Basalt 1.0
. . Anorthosite -
0.26 Ni: 440 Sm: Tachylite _
10.41 Ba: 1100 Eu:
0.14 Sr: 150 Tb: Total Number
9.26 Hf: Dy: Grains 300
11.25 Ta: Ho:
0.61 Th: Tm:
0.51 u: Yb: 30
0.53 Lu:

PZOS :

S
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IRON DISTRIBUTIONS ANDMETALL IC-FERROUS RATIOS FOR APOLLO LUNAR SAMPLES:
MOSSBAUER AND MAGNETIC ANALYSES

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2779-2794

IRVING,A.J. (1975)

CHEMICAL, MINERALOGICAL, AND TEXTURAL SYSTEMATICS OF NON-MARE MELT ROCKS:
IMPL ICATIONS FOR LUNAR IMPACT AND VOLCANIC PROCESSES

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VOL. 1 P. 363-394

JOHNSON, T.V. + SAUNDERS,R.S. + MATSON,D.L. + MOSHER,J.A. (1977
A T102 ABUNDANCE MAP FOR THE NORTHERN MARIA

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE

VoL. ' P. 1029-1036

JOVANOVIC,S. + REED,G.W.,JR. (1973)

VOLATILE TRACE ELEMENTS AND THE CHARACTERIZATION OF THE CAYLEY FORMATION AND THE
PRIMITIVE LUNAR CRUST

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VoL. 2 P. 1313-1324

JOVANOVIC,S. + REED,G.W.,JR. (1975)

Cl! AND P205 SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS
PROCEEDINGS OF THE SIXTH LUNAR  SCIENCE CONFERENCE

VOL. 2 P. 1737-1752

JOVANOVIC,S. + REED,G.W.,JR. (1977)

TRACE ELEMENT GEOCHEMISTRY AND THE EARLY LUNAR DIFFERENTIATION

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE

VOL. 1 P. 623-632 \

KEITH, J.E. + CLARK,R.S. + BENNETT,L.J.  (1975)

THE SATURATED ACTIVITIES OF 22NA, 54MN, AND 56CO AND THE DEPTH OF SAMPLING OF
SOILS

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1879-1890

KEITH, J.E. + CLARK,R.S. + RICHARDSON,K.A. (1972)

GAMMA-RAY MEASUREMENTSOF APOLLO 12, 14, AND 15 LUNAR SAMPLES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. 1] P. 1671-1681

KING,E.A.,JR. + BUTLER,J.C. + CARMAN,M.F, (1972)

CHONDRULES IN APOLLO 14 SAMPLES AND SIZE ANALYSES OF APOLLO 14 AND 15 FINES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. t P. 673-687
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KOROTEV,R.L. + HASKIN,L.A. + LINDSTROM,M.M. (1980)
A SYNTHESIS OF LUNAR HIGHLANDS COMPOSITIONAL DATA

IN PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 1, 395-429

KUSHIRO, | . + 1KEDA,Y.+ NAKAMURA,Y. (1972)
PETROLOGY OF APOLLC 14HIGH-ALUMINA BASALT

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VoL. 1 P. 115-131

LINDSTROM,M.M. + DUNCAN,A.R. + FRUCHTER,J.S. + MCKAY,D.S. + STOESER,J.W. + (1972)
GOLES,G.G. + LINDSTROM,D.J.

COMPOSITIONAL CHARACTERISTICS OF SOME APOLLO 14 CLASTIC MATERIALS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. |1 P. 1201-1215

LOFGREN,G.E. + SMITH,D.P. + BROWN,R.W. (1978)
DYNAMIC CRYSTALLIZATION AND MELTING OF A LUNAR
SOIL

IN PROCEEDINGS OF THE 9TH LUNR AND PLANETARY SCIENCE CONFERENCE
VOL. 1, 959-976

LOGAN,L .M. + HUNT,G.R. + BALSAMO,S.R. + SALISBURY,J.W. (1972)

MIDINFRARED EMISSION SPECTRA OF APOLLO 14 AND 15 SOILS AND REMOTE COM-
POSITIONAL MAPPING OF THE MOON

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. 11l P. 3069-3077

LSAPT (1971)

PRELIMiNARY EXAMINATION OF LUNAR SAMPLES FROM APOLLO-14
SCIENCE

VOL. 173 P. 681

LUGMAIR,G.W. + MARTI,K.  (1971)

NEUTRON CAPTURE EFFECTS IN LUNAR GADOLINIUM AND IRRADIATION HISTORIES OF SOME
LUNAR ROCKS

EARTH AND PLANETARY SCIENCE LETTERS

VOoL. 13 P. 32

MCKAY,D.S. + HEIKEN,G.H. + TAYLOR,R.M. + CLANTON,U.S. + MORRISON,D.A. + (19723
LADLE,G.H.

APOLLO 14 SOILS: SIZEDISTRIBUTION AND PARTICLE TYPES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. 1 P. 983-995

MERLIVAT,L. + NIEF,G.+ ROTH,E. (1972)

DEUTER1UM CONTENT OF LUNAR MATERIAL

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VoL. 11 P. 1473-1479

MICHEL,R. + HERPERS,U. + KULUS,H. + HERR,W. (1972)
ISOTOPIC ANOMALIES IN LUNAR RHENIUM

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 1l P. 1917-1927
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MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. + DELLES,F.M. + KELLY,W.R. + (1972)
GIBSON, E.K.,JR.

TOTAL CARBON, NITROGEN, AND SULPHUR [N APOLLO 14 LUNAR SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOoL. I} P. 2051-2059

MORGAN, J.W. + LAUL,J.C. + KRAHENBUHL,U. + GANAPATHY,R. + ANDERS,E. (1972)

MAJOR IMPACTS ON THE MOON: CHARACTERIZATION FROM TRACE ELEMENTS IN
APOLLO 12 AND 14 SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. IV P. 1377-1397

MORRIS,R.V. (1976)

SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE

voL. ' P. 315-335

MORRIS,R.V. (1977)

ORIGIN AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF FINE-
GRATNED METAL IN 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 |S/FEO COMPILATION

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 2287-2298

MUAN,A. + HAUCK,J. + LOFALL,T. (1972)
EQUILIBRIUM STUDIES WITH A BEARING ON LUNAR ROCKS
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
voL. ' P. 185-197

MURTHY,V.R. + EVENSEN,N.M. + JAHN,B.M. + COSCI0O,M.R.,JR. (1972)

APOLLO 14 AND 15 SAMPLES: RB-SR AGES, TRACE ELEMENTS, AND LUNAR EVOLUTION
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 11 P. 1503-1515

NAGATA,T. + FISHER,R.M. + SCHWERER,F.C. + FULLER,M.D. + DUNN, J.R. (1972)
ROCK MAGNETISM OF APOLLO 14 AND 15 MATERIALS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. 11 P. 2423-2449

NAGATA,T. + FISHER,R.M. + SCHWERER,F.C. + FULLER,M.D. + DUNN, J.R. (1975)
EFFECTS OF METEORITE IMPACT ON MAGNETIC PROPERTIES OF APOLLO LUNAR MATERI!ALS
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 3111=3122

NELEN, J. + NOONAN,A. + FREDRIKSSON,K. (1972)
LUNAR GLASSES BRECCIASAND CHONDRULES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
voL. 1 P. 723-739
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NYQUIST,L.E. + HUBBARD,N.J. + GAST,P.W. + BANSAL,B.M. + WIESMANN,H. + JAHN,B.M. (1973)
RB-SR SYSTEMATICS FOR CHEMICALLY DEFINED APOLLO 15 AND 16 MATERIALS

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1823-1846

PAPANASTASSIOU,D.A. +WASSERBURG,G.J. (1971)

RB-SR AGES OF IGNEOUS ROCKS FROM APOLLO-14 MISSION AND AGE OF FRA MAURO
FORMAT | ON

EARTH AND PLANETARY SCIENCE LETTERS

VOL. 12 P. 36

PEPIN,R.0. + BASFORD, J.R. + DRAGON,J.C. + COSCIO,M.R.,JR. + MURTHY,V.R. (1974)

RARE GASES AND TRACE ELEMENTS IN APOLLO 15 DRILL CORE FINES: DEPOSITIONAL
CHRONOLOGIES AND K-AR AGES, AND PRODUCTION RATES OF SPALLATION-PRODUCED HE3,
NE21, AND AR38 VERSUS DEPTH

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 2149-2184

PEPIN,R.O. + BRADLEY,J.G. + DRAGON,J.C. + NYQUIST,L.E. (1972)
K-AR DATING OF LUNAR FINES APOLLO 12 APOLLO 14 AND LUNA 16
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOoL. 11 P. 1569-1589

PERRY,C.H. + AGRAWAL,D.K. + ANASTASSAKIS,E. + LOWNDES,R.P. + TORNBERG,N.E. (1972)
FAR INFRARED AND RAMANSPECTROSCOPIN INVESTIGATIONS OF LUNAR MATERIALS
FROM APOLLO 11, 12,14, AND 15
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
voL. 111 P. 3077-3097

PHAKEY, P.P. + HUTCHEON,I.D. + RAJAN,R.S. + PRICE,P.B. (1972)
RADIATION EFFECTS IN SOILS FROM FIVE LUNAR MISSIONS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 111 P. 2905-2917

PRICE, P.B. + CHAN,J.H. + HUTCHEON, | .D. + MACDOUGALL,D. + RAJAN,R.S. + SHIRK,E. (1973)
+ SULLIVAN, J.D.

LOW ENERGY HEAVY IONS IN THE SOLAR SYSTEM

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2347-2362

PRINZ,M. + NEHRU,C.E.+ KURAT,G. + KEIL,K. + CONRAD,G.H. (1973)

ELECTRON MICROPROBE ANALYSES OF LITHIC FRAGMENTS, GLASSES, CHONDRULES, AND
MINERALS IN APOLLO 14 LUNAR SAMPLES

UNIVERSITY OF NEW MEXICO, DEPARTMENT OF GEOLOGY AND INSTITUTE OF METEORITICS

YOL. S P NO. 6, 1973

QUAIDE,W.L. + WRIGLEY,R.C. (1972)

MINERALOGY AND ORIGIN OF FRA MAURO FINES AND BRECCIAS
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
voL. 1 P. 771-785

RAMMENSEE,W. + WANKE,H.  (1977)

ON THE PARTITION COEFFICIENT OF TUNGSTEN BETWEEN METAL AND SILICATE AND ITS
BEARING ON THE ORIGIN OF THE MOON

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE

VvoL. 1t P. 399-409
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REED,G.W.,JR. + JAVANOVIC,S. + FUCHS,L.H. (1972)

TRACE ELEMENT RELATIONS BETWEEN APOLLO t4 AND 15 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. Il P. 1989-2003

REED,G.W.,JR. + JOVANOVIC,S. (1973)

FLUORINE IN LUNAR SAMPLES - IMPLICATIONS CONCERNING LUNAR FLUORAPATITE
GEOCHIMICA ET COSMOCHIMICA ACTA

VOL. 37 P. 1457

REED,G.W.,JR. + JOVANOVIC,S. (1978)

PRIMORDIAL PB,RADIOGENIC PB AND LUNAR SOIL

MATURAT ION

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
voL. 2, 2215-2220

REED,G.W.,JR. + JOVANOVIC,S. + FUCHS,L.H. (1971)

FLUORIDE AND OTHER TRACE-ELEMENTS IN LUNAR PLAGIOCLASE CONCENTRATES
EARTH AND PLANETARY SCIENCE LETTERS

voL. 11 P. 354

REID,A.M. + RIDLEY,W.!. + HARMON,R.S. + WARNER, J.L. + BRETT,R. + JAKES,P, + (1972)
BROWN,R.W.

HIGHLY ALUMINOUS GLASSES [N LUNAR SOILS AND NATURE OF LUNAR HIGHLANDS

GEOCHIMICA ET COSMOCHIMICA ACTA

VOL. 36 P. 903

REID,A.M. + WARNER,J.L. + RIDLEY,W.l. + JOHNSTON,D.A. + HARMON,R.S. + JAKES,P. (1972)

BROWN,R.W. .
THE MAJOR ELEMENT COMPOSITIONS OF LUNAR ROCKS AS INFERRED FROM GLASS COM-
POSITIONS IN THE LUNAR SOILS
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 1 P. 363-379

RHODES, J.M. + BLANCHARD,D.P. + ADAMS,J.B. + CHARETTE,M. + BRANNON, J.C. + (1976)
RODGERS,K.V.

THE CHEMISTRY OF AGGLUT INATE FRACTIONS IN LUNAR SOILS - PART || APOLLO 14 SOIL

LUNAR SCIENCE VIl - L.S.1.

PART Il P. 733-735

RIDLEY,W.l. + BRETT,R. + WILLIAMS,R.J. + TAKEDA,H. + BROWN,R.W. (1972)
PETROLOGY OF FRA MAUROBASALT 14310

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 1 P. 159-171

ROSE,H.J.,JR. + CUTTITTA,F. + ANNELL,C.S. + CARRON,M.K. + CHRISTIAN,R.P. + (1972)
DWORNIK,E.J. + GREENLAND,L.P. + LIGON,D.T.,JR.
COMPOS I TIONAL DATA FORTWENTY~ONE FRA MAURO LUNAR MATERIALS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 11 P. 1215-1231

SCHERER,G. + HOPPER,R.W. + UHLMANN,D.R. (1972)

CRYSTALLIZATION BEHAVIOR AND GLASS FORMATION OF SELECTED LUNAR
COM POSITIONS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. 111 P. 2627-2639
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SCHNETZLER,C.C. + NAVA,D.F. (1971)

CHEMICAL COMPOSITION OF APOLLO 14 SOILS 14163 AND 14259
EARTH AND PLANETARY SCIENCE LETTERS

voL. 11 P. 345

SCHWERER,F.C. + HUFFMAN,G.P. + FISHER,R.M. + NAGATA,T. (1972)
ELECTRICAL CONDUCTIVITY AND MOSSBAUER STUDY OF APOLLO LUNAR SAMPLES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. It P. 3173-3187

SCHWERER,F.C. + NAGATA,T. (1976)
FERROMAGNETIC SUPERPARAMAGNETIC GRANULOMETRY OF LUNAR SURFACE MATERIALS

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE
yoL. 1 P. 759-778

SHIRLEY,N. + WASSON,J.T. (1981)
MECHAN!ISM FOR THE EXTRUSION OF KREEP

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 965-978

SIMON,S.B. + PAPIKE,J.J. + LAUL,J.C. (1981)
THE LUNAR REGOLITH: COMPARATIVE STUDIES OF THE APOLLO AND LUNA SITES.
PETROLOGY OF SOILS FROM APOLLO 17, LUNA 16, 20, AND 24

IN PROCEEDINGS OF THE 12th LUNAR AND PLANCTARY SCIENCE CONFERENCE
12A, 371-388

STEELE, | .M. + SMITH,J.V. (1972)

COMPOSITIONS AND MINERALOGY OF LITHIC FRAGMENTS IN 1-2 MM SOIL SAMPLES
14002,7 AND 14258,33

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 1 P. 971-983

STOENNER,R.W. + LINDSTROM,R.M. + LYMAN,W. + DAVIS,R.,JR. (1972)

ARGON, RADON, AND TRITIUM RADIOACTIVITIES IN THE SAMPLE RETURN CONTAINER
AND THE LUNAR SURFACE

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 1 P. 1703-1719

STOFFLER,D. + DENCE,M.R. + GRAUP,G. + ABADIAN,M. (1974)

INTERPRETATION OF EJECTA FORMATIONS AT APOLLO 14 AND 16 SITES BY A COMPARATIVE
ANALYSIS OF EXPERIMENTAL, TERRESTR!AL, AND LUNAR CRATERS

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

voL. 1 P. 137-150

STOFFLER,D. + KNOLL,H.-D. + REIMOLD,W.-U. + SCHULIEN,S. (1976)

GRAIN SIZE STATISTICS,COMPOSITION, AND PROVENANCE OF FRAGMENTAL PARTICLES IN
SOME APOLLO 14 BRECCIAS

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE

YOL. 2 P. 1965-1985

STRASHE IM,A. + JACKSON,P.F.S. + COETZEE,J.H.J. + STRELOW,F.W.E. + WYBENGA,F.T.
GRICIUS,A.J. + KOKOT,M.L. + SCOTT,R.H.

ANALYSIS OF LUNAR SAMPLES 14163, 14259 AND 14321 WITH ISOTOPIC DATA FOR 7LI/6LI

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 1 P. 1337-1343
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TATSUMOTO,M. + HEDGE,C.E. + DOE,B.R. + UNRUH,D.M. (1972)
U-TH-PB AND RB-SR MEASUREMENTS ON SOME APOLLO 14 LUNAR SAMPLES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. Il P. 1531-1557

TAYLOR,G.J. + MARVIN,U.B. + REID,J.B.,JR. + WOOD, J.A. (1972)
NORITIC FRAGMENTS IN THE APOLLO 14 AND 12 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. (1973)

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. (1972)

U/TH/PB ANALYSES OF SOIL FROM THE SEA OF FERTILITY
EARTH AND PLANETARY SCIENCE LETTERS

VOL. 13 P. 457

TSAY,F.D. + MANATT,S.L. + LIVE,D.H. + CHAN,S.I. (1973)

METALLIC FE PHASES IN APOLLO 16 FINES - THEIR ORIGIN AND CHARACTERISTICS AS
REVEALED BY ELECTRON SPIN RESONANCE STUDIES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

voL. 3 P. 2751-2762

UHLMANN,D.R. + KLEIN,L. + KRITCHEVSKY,G. + HOPPER,R.W. (1974)
THE FORMATION OF LUNARGLASSES

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VoL. 3 P. 2317-2332

WAHLEN,M. + HONDA,M. + IMAMURA,M. + FRUCHTER,J.S. + FINKEL,R.C. + KOHL,C.P. + (1972)
ARNOLD, J.R. + REEDY,R.C.

COSMOGENIC NUCLIDES INFOOTBALL~SIZED ROCKS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. Il P. 1719-1733

WALKER,D. + LONGHI, J.+ HAYS, J.F. (1972)

EXPERIMENTAL PETROLOGYAND ORIGIN OF FRA MAURO ROCKS AND SOIL
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 1t P. 797-819

WANKE,H. + BADDENHAUSEN,H. + BALACESCU,A. + TESCHKE,F. + SPETTEL,B. + (1972)
DREIBUS,G. + PALME,H. + QUIJANO-RICO,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. 11 P. 1251-1269

WANKE,H, + PALME,H. +KRUSE,H. + BADDENHAUSEN,H. + CENDALES,M. + DREIBUS,G. + (1976)
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
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WARREN, P.H.AFIATTALAB,F. + WASSON,J.T: (1978)
INVESTIGATION OF UNUSUAL KREEPY SAMPLES:
PRISTINE ROCK 15386,CONE CRATER SOIL FRAGMENTS
14143, AND 12023,A TYPICAL APOLLO-12 SOIL

IN PROCEEDINGS OF THE 9TH LUNR AND PLANETARY SCIENCE CONFERENCE
VOL. 1, 653-660

WASSON, J.T. + CHOU,C.-L. + BILD,R.W. + BAEDECKER,P.A. (1973)
EXTRALUNAR MATERIALS IN CONE-CRATER SOIL 14141

GEOCHIMICA ET COSMOCHIMICA ACTA

VOL. 37 P. 2349 - 2353

WEIGAND,P.W. + HOLLISTER,L.S. (1972)
PYROXENES FROM BRECCIA14303

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 1 P. 471-481

WIIK,H.B. + MAXWELL,J.A. + BOUVIER,J.L. (1973)
CHEMICAL COMPOSITION OF SOME APOLLGO-14 LUNAR SAMPLES
EARTH AND PLANETARY SCIENCE LETTERS

VOoL. 17 P. 365

WILLIS,J.P. + ERLANK,A.J. + GURNEY,J.J. + THEIL,R.H. + AHRENS,L.H. (1972)
MAJOR, MINOR, AND TRACE ELEMENT DATA FROM SOME APOLLO 11, 12, 14, AND 15 SAMPLE
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. Il P. 1269-1275

WLOTZKA,F. + SPETTEL,B. + WANKE,H. (1973)
ON THE COMPOS!ITION OF METAL FROM APOLLO 16 FINES AND THE METEORITIC COMPONENT

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1483-1492

YANIV,A. + HEYMANN,D. (1972)

ATMOSPHERIC AR4C IN LUNAR FINES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 11 P. 1967-1981

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

ZELLNER,B. + LEAKE,M.+ LEBERTRE,T. + DUSEAUX,M. + DOLLFUS,A. (1977)

THE ASTEROID ALBEDO SCALE. |. LABORATORY POLARIMETRY OF METEORITES
PROCEEDINGS OF THE E{GHTH LUNAR SCIENCE CONFERENCE
voL. 1t P, 1091-1110
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SOIL: 14260 (< 1 mm fraction)

LOCATION COMMENTS: Location vague. Somewhere between the LM and a point about 100 m
west. Surface sample collected along with 25 rocks and "chips.”

GENERIC SUBSAMPLES: MISCELLANEOUS:
1. 14260 ( 282.5 gm): <1 mm 1. Collected mass: 316.0 gm
2. 14262 ( 9.1 gm): 1-2 mm 2. Color:
3. 14261 ( 8.2 gm): 2-4 mm 3. Bag no.: Comprehensive sample bag (1039)
4, 14263 ( 16.2 gm): 4-10 mm 4, Container: Teflon bag; vacuum container
5. ( O gn): > 1 cm (ALSRC). Processed in Nz
6. ( 0 gm): Reserve atmosphere. '
SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS: PETROGRAPHY: (<37 um)

(Finkelman, 1973)
1. Is/FeO: 72.0, mature

2. Agglutinates: Components 2
Low-Al1 Glass 32.0
High-A1 Glass 6.0
Pyroxene 29.0
. Plagioclase 15.5
GRAIN SIZE PARAMETERS: 0livine 5.5
. . K-Rich Phases 2.5
1. Mz. 117 um (<1 cm); 86 um (<1 mm) Fe-Metal 0.5
2. Md: 95 um ITmenite 4.0
Misc. 5.0
No. of Grains
Counted 262
MAJOR ELEMENTS: TRACE ELEMENTS:
(Rhodes et al., 1976) (Rhodes et al., 1976)
x pem ppm
Sio2 : 47.11 Sc: 22.8 La: 66.5
T1'O2 g 1.87 Vo Ce: 172
A1203: 16.97 Co: 38.1 Nd:
Cr203: Ni: 450 Sm: 28.9
Fe0 : 11.08 Ba: Eu: 2.40
Mn0 : 0.17 Sr: Th: 8.3
MgO : 9.42 Hf: 23.8 Dy:
ca0 : 10.95 Ta: 3.8 Ho:
NaZQ 0.68 Th: 12.1 Tm:
KZO 0.49 u: Yb: 21.7
PZO5 0.47 Cr: 1640 Lu: 3.06
S 0.12
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EVA 1

Station 1

O

LRV X 15070-15076
X

‘\
\

[

1

)

8

I

|

1

] Area of 15080-15088
!

—

) Station 2
O

O LRV
~7 o

15200-15204, _
x —15210-15214, 15220-15224,

Q . 15230-15234
Core 15008/15007

15090-15095

Station 3
AN 2 LRV
1

50 Meters
1

Station 1, 2, & 3 Maps Showing Sample Collection Sites;
Modified from U.S. Geological Survey Interagency Report 36.
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EVA 1

Station 6
Core 15009
/5% 15259
\ 7
~=€Trench, 15012,
15260-15264
EIx 15270-15274
LRV
x 15240-15245
15290-15295 15250-15254
Station 6a

4 15400-15405

LRV

N
? 0 10 20 30 40 50 Meters
| 1 ] 1 1 ]

Station 6 & 6a Maps Showing Sample Collection Sites.
Modified from U.,S. Geological Survey Interagency Report 36.
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Station 7
15420-154275 - —~—22 1541018474 ¢,
- X X \\\\

e 15431-15437

~
e \I;RV
’/

/7 Rake, 15300-15308, 15310-16392\0\
/ \
\

\
SPUR CRATER- \‘

S Station 4

~ Dune Crater Rim
4 e

—
-— —-— —
D ey v wh — o

156470-15476 x

ALSEPe
Central Station

Station B/ALSEP/LM

‘f\ !
Trench, 15030-15034,, ~’ '
15040-15044, 15014

& X Deep Core 15001-15006

LRV
i
[ ]
SWC
*FLAG
Mg
16020-15026 X »g& \15013
s
Foly
FN
« ) )
<. _
N
0 10 20 B30 40 50 Meters

Station 7, 4, & 8/ALSEP/LM Maps Showing Sample Collection Sites.

Modified From U.S. Geological Survey interagency Report 36.
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EVA 1

Station 9

16510-165156
p~s\
LRVE X / \
|

¥
15500-15508 So_.”

Station 9a

-

t .
‘<X Rectangular Rock

LRV
\ > .
15630-15538 .

\x15595-15593 Rake, 15600-15610

- e S

~
Approximate Rille HimA\
\

\
\

\
N
0 t0 20 30 40 50 Meters
—_ L1 1 ]

Station 9 & 9a Maps Showing Sample Collection Sites.
Modified From U.S. Geological Survey Interagency Report 36.
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LOCATION COMMENTS:

GENERIC SUBSAMPLES:

1.
2.
3.
4,
5.
6

MATURITY PARAMETERS:

1.
2.

4,

15013

SOIL:

15013

Collected at Station 8, ALSEP site, from the bottom of a 35 cm deep

trench.

gm): <
gm): l-
gm): 2-
gm): 4-
gm): >

296.2 gm): Re

mm
mm
mm

0 mm

cm
erve

[ et N N

MISCELLANEOUS:

l.
2.
3.
4.

Collected mass: 296.2 gm

Color: Dark gray (field description)

Bag no.: SESC (no number)

Container: Vacuum container (special
environment sample contafiner)
returned in sample collection
bag 7 (beta-cloth).

Processed in vacuum.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

Is/FeO: 77.0, mature
Agglutinates:

GRAIN SIZE PARAMETERS:

1.
2.

MAJOR ELEMENTS:

(Christian et al., 1976)

S1’02 :

Ti0

Fe0
Mn0
Mg0
Ca0
NaZ
K50
P,0

2
S

90 ¢
A1203:
Cr203:

0 :

5 :

kN
46.94
1.72
14.46
0.35
14.98
0.21
10.35
10.38
0.44
0.22

0.22

Sc:
vV
Co:
Ni:
Ba:
Sr:
Hf:
Ta:
Th:
U :

TRACE ELEMENTS:

ppm

}a:
Ce:
Nd:
Sm:
Eu:
Tb:
Dy:
Ho:
Tm:
Yb:
Lu:

pom

274
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SOIL: 15014

LOCATION COMMENTS: “Contaminated” sample, collected under the bell of the LM descent
engine. Top sofl layer (uppermost 1 or 2 cm).

GENERIC SUBSAMPLES: MISCELLANEOUS:

( gm): <1 mm 1. Collected mass: 333.2 gm

( om): 1-2 mm 2. Color:
3. ( gm): 2-4 mm 3. Bag no.: SESC 2
4. ( gm): 4-10 mm 4. Container: VYacuum container. Returned
5. ( gm): > 1 ¢em in a vacuum box (ALSRC 2).
6. 15014 ( 333.2 gm): Reserve Processed in N2 environment.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS:

1. 1 s/FeO:
2. Agglutinates:

GRAIN SIZE PARAMETERS:

Lo MZ:
2. Md:
<o
MAJOR ELEMENTS: TRACE ELEMENTS:

2 ppm ppm
S1‘02 : Sc: La:
T1'02 : v Ce:
A1203: Co: Nd:
Cr203: Ni: Sm:
FeO : Ba: Eu:
Mn0 Sr: Tb:
Mgl : Hf: Dy:
a0 Ta: Ho:
Na,0 : Th: Tm:
K26 : U : Yb:
P205 : Lu:
S .
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SOIL: 15020

LOCATION COMMENTS: Collected 25 m west of the LM. Surface sample.

GENERIC SUBSAMPLES: MISCELLANEOUS:

1. 15021 ( 500.2 gm): <1 mm 1. Collected mass: 607.5.gm (<1 cm fract.)
2. 15022 ( 10.0 gm): 1-2 mm 2. Color:

3. 15023 ( 5.0 gm): 2-4 mm 3. Bag no.: Contingency bag

4, 15024 ( 3.6 gm): 4-10 mm 4. Container: Teflon bag. Returned in

5.* { 78.4 gm): >1 em sample collection bag (SCB 4)
6. 15020 ( 88.7 gm): Reserve in ajr. Processed in NZ'

* Two breccia samples (15025 and 15026) not
included in total mass of soil.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS: PETROGRAPHY: (90-125. um)

1. Is/FeO: 70.0, mature
2. Agglutinates:
3.
4,
GRAIN SIZE PARAMETERS:
. Mz:
2. M, :

E 82.7 um

MAJOR ELEMENTS:

2 ppm
$i0, : 46.56 Sc: 28
T1’02 : 1.7% v : 114
A1203; 13.73 Co: 40
Cr203: Ni:

Fe0 : 15.21 Ba: 320
MnO : 0.20 Sr:

Mg0 : 10.37 Hf: 9,
Ca0 : 10.54 Ta: 1.
Na20 : 0.41 Th: 4.
KZO : 0.20 u: 1.
ons : 0.18 Zr: 350
S : 0.06

m
La:
Ce:
Nd:
Sm:
Eu:
Tb:
9 Dy:
2 Ho:
9 Tm:
5 Yb:
Lu:

TRACE ELEMENTS:
(Apollo 15 P.E.T., 1972)(Laul et al., 1972)

pom

26
73

12.9
1.4
2.3

9.5
1.3

(Basu et al., 1981)

Components

|+

Monomineralic
Plagioclase 15.0
Pyroxene 3.6
0livine 9.1
Opaques 2.3

Oxides
Metal,
Sulph.
Silica Phase
Crystalline
Lithics
ANT Suite
Anorthosite
Gabbroic
Mare Basalt (4.5)
0liv.-Bearing
0tliv.-Free (2.9)
Microgabbroic 0.3
Porphyritic,

Etc. 2.3
Ophitic, Etc. 0.3
Intersertal/

Granular

Other 1.

Non-Mare Basalt (3.
Feldspathic

KREEPY 3.

Plag-Phyic 0.

Indeterminate

8.4
{0.3)
0.3

6
6)
3
3

280

Components

Breccias 1
vitric (1
Dark Matrix 1
Light Matrix
Crystalline (
Poikilitic
Melt Matrix 1
Other 1
Agglutinate 55.
Glass 6
Ropy/
Clast-Laden
Quench-
Crystals
(Vitrophyres)
Green Glass
Other
Devitrified
(Cryptocry.)
Crystal/
Clast-Free 3.2
Green 1.0
Yellow 1.3
Gray, ]
Colorless 0.
Brown, Black,
Etc. 0
Miscellaneous

~—

.
— oo o NN WO
—

~N
.
w

(0.3)
0.3
0.3

Total number

particles 308
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LOCATION COMMENTS:
GENERIC SUBSAMPLES:

1. 15031 ( 207.8
2. 15032 ( 7.0
3. 15033 ( 6.6
4. 15034 ( 7.0
So (

6. 15030 ( 75.3

MATURITY PARAMETERS:

SOIL:
Station 8 (ALSEP site).

gm): <1 mm
gm): 1-2 mm
gm): 2-4 mm
gn): 4-10 mm
gm): >1 cm
gm): Reserve

15030
From the bottom of a 30 m deep trench.
MISCELLANEOUS:

1. Collected mass: 303.7 gm

2. Color: Dark gray

3. Bag no.: Doc. bag 252

4. Container: Teflon bag (documented bag),
in sample collection bag 5
(beta-cloth). Returned in
ALSRC {vacuum container).
Did not seal properly so was
exposed to air. Processed in
N2 environment.,

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

1. Is/FeO: 68.0, mature

2. Agglutinates:
3.
4,

GRAIN SIZE PARAMETERS:

1. Mz:

2. Md: 69.3 um

MAJOR ELEMENTS:

TRACE ELEMENTS:

{Laul et al., 1973)(Laul & Schmitt, 1973)

o

SiO2 : T Sc:
TiO2 . 1.70 ¥ o
A1203: 14.1 Co:
Cr203: 0.39 Ni:
Fed Ba:
Mn0 0.18 Sr:
Mgd : 12.0 Hf:
CaG : 10.20 Ta:
NaZO . 0.45 Th;
KZO 0.23 U :
PZO5 : Ir:
S 3

ppm ppm
28 La: 27
120 Ce: 75
42 Nd:
Sm: 12,9
270 Eu: 1.3
Tb: 2.4
9.5 Dy: -
1.1 Ho:
4.8 Tm:
1.6 Yb: 8.7
320 Lu: 1.3

PETROGRAPHY: (90-125 um)

(Basu et al., 1981)

Components 3 Components %5

Monomineralic 23.0 Breccias 15.4
Plagioclase 6.1 Vitric (13.8)
Pyroxene 13.1 Dark Matrix 12.5
Olivine 2.9 Light Matrix 1.3
Opaques (0.6) Crystalline (1.6)

Oxides 0.6 Poikilitic 0.6

Metal, Melt Matrix

Sulph. Other 1.0

Silica Phase 0.3 Agglutinate 42.3

Crystalline Glass 8.0
Lithics 10.9 Ropy/

ANT Suite (0.6) Clast-Laden 2.9

Anorthosite 0.3 Quench-

Gabbroic 0.3 Crystals (0.3)
Mare Basalt (6.7) (Vitrophyres)
01iv.-Bearing 0.6 Green Glass
0liv.-Free (4.2) Other 0.3

Microgabbroic Devitrified 2.2

Porphyritic, (Cryptocry.)

Etc. 2.9 Crystal/
Ophitic, Etc. 1.0 Clast-Free (2.6)
Intersertal/ Green 0.3
Granular 0.3 Yellow 1.0
Other 1.9 Gray,

Non-Mare Basalt (2.6) Colorless 1.3
Feldspathic Brown, Black,
KREEPY 2.6 Etc.

Plag-Phyic Miscellaneous 0.3

Indeterminate 1.0

Total number
particies 312
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SOME CONCEPTS AND 1S/FEO COMPILATION
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VOL. 2, 2287-2298

O'KELLY,G.D. + ELDRIDGE,J.S. + NORTHCUTT,K.J. + SCHONFELD,E. (1972)

PRIMORDIAL RADIOELEMENTS AND COSMOGENIC RADIONUCLIDES IN LUNAR SAMPLES
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PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1949-1962

RANCITELLI,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. (1972)

LUNAR SURFACE PROCESSES AND COSMIC RAY CHARACTERIZATION FROM APOLLO 12-15
LUNAR SAMPLE ANALYSES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. 'l P. 1681-1693

REED,G.W.,JR. + JOVANOVIC,S. (1978)

PRIMORDIAL PB,RADIOGENIC PB AND LUNAR SOIL
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IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 2215-2220

STOENNER,R.W. + LINDSTROM,R.M. + LYMAN,W. + DAVIS,R.,JR. (1972)

ARGON, RADON, AND TRITIUM RADIOACTIVITIES IN THE SAMPLE RETURN CONTAINER
AND THE LUNAR SURFACE

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. I P. 1703-1719

STOFFLER,D. + DENCE,M.R. + GRAUP,G. + ABADIAN,M. (1974)

INTERPRETAT ION OF EJECTA FORMATIONS AT APOLLO 14 AND 16 SITES BY A COMPARATIVE
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PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VoL. t P. 137-150

TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSKI,W. + WARE,N.G. (1973)
LUNAR HIGHLANDS COMPOSITION - APENNINE FRONT

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1445-1460
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VON ENGELHARDT,W. + ARNDT,J. + SCHNEIDER,H. (1973)
APOLLO 15 - 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. (1973)
CO0-60 IN LUNAR SAMPLES )
EARTH AND PLANETARY SCIENCE LETTERS

voL. 19 P. 315 - 320

WALKER,R.J. + PAPIKE,J.J. (1981)
THE APOLLO 15 REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND MIXING

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 509-517

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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LOCATION COMMENTS:

GENERIC SUBSAMPLES:

1. 15041 ( 269.6
2. 15042 ( 5.1
3. 15043 ( 2.8
4, 15044 ( 1.5
5. (

6. 15040 ( 113.4

MATURITY PARAMETERS:

Station 8 (ALSEP site).

SOIL: 15040

From the top (near surface) of the trench.

Trench is located 12 m southwest of a 5 m diameter crater.

gm): <
gm): 1
gm): 2
gm): 4
gm): >
gm):

1
-2
-4
-10

1

9,338

Reserve

MISCELLANEOUS:

1. Collected mass: 392.4 gm

2. Color: Dark gray

-3. Bag no.: Doc. bag 253

4. Container: Teflon bag, in beta-cloth
bag 6. Returned in air.

Processed in "2'

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

1. Is/FeO: 94.0, mature

2. Agglutinates:
3.
40

GRAIN SIZE PARAMETERS:

1. Mz:
2. Md: 65.1 um
3.

MAJOR ELEMENTS:

_E_

Sioz Sc:
T102 : 1.70 v
A1203: 14.20 Co:
Cr203: 0.36 Ni:
Fe0 : 14.30 Ba:
Mn0 0.187 Sr:
Mg0 : 11.00 Hf:
Ca¢ : 10.60 Ta:
Na20 ¢ 0.43 Th:
KZO 0.21 u:
PZOS : Ir:
S

TRACE ELEMENTS:
(Laul & Schmitt, 1973)(Laul & Schmitt, 1973)

ppm
26

: 107

41

250

9.1
1.1
4.8
1.6
350

La:
Ce:
Nd:
Sm:
Eu:
Tb:
Dy:
Ho:
Tm:
Yb:
Lu:

PETROGRAPHY: (90-125 um)
(Basu et al., 1981)
Components 3 Components 5
Monomineralic 28.1 Breccias 13.4
Plagioclase 4.6 Vitric (11.4)
Pyroxene 18.9 Dark Matrix 10.7
0livine 4.6 Light Matrix 0.7
Opaques Crystalline (2.0)
Oxides Poikilitic 0.3
Metal, Melt Matrix 0.7
Sulph. Other 1.0
Silica Phase Agglutinate 40.1
Crystalline Glass 7.8
' Lithics 10.9 Ropy/
ANT Suite (0.3) Clast-Laden 2.0
Anorthosite 0.3 Quench-
Gabbroic Crystals {0.3)
ppm Mare Basalt (7.3) (Vitrophyres)
26 0liv.-Bearing 2.3 Green Glass
68 0liv.-Free 4.0) Other 0.3
Microgabbroic Devitrified 1.3
Porphyritic, (Cryptocry.)
12.7 Etc. 2.0 Crystal/

: Ophitic, Etc. 2.0 Clast-Free (4.2)
1.3 Intersertal/ Green 0.3
2.2 Granular Yellow 2.3

- Other 1.0 Gray,

- Non-Mare Basalt (2.0) Colorless 0.3
Feldspathic 8rown, Black,
KREEPy 2.0 Etc. 1.3
Plag-Phyic Miscellaneous

8.1 Indeterminate 1.3

* Total number
1.2 particles 307
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BIBLIOGRAPHY FOR 15041

APOLLO 15 PET (1972) .
APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION
SCIENCE

VOL. 175 P. 363

BASU,A. + BOWER, J.F. (1976)

PETROLOGY OF KREEP BASALT FRAGMENTS FROM APOLLO 15 SOILS
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE

VoL. 1 P. 659-678

BASU,A. + BOWER, J.F. (1977)

PROVENANCE OF APOLLO 15 DEEP DRILL CORE SEDIMENTS
PROCEEDINGS OF THE E!GHTH LUNAR SCIENCE CONFERENCE
VOL. 3 P. 2841-2867

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

IN PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 433-449

BIRKEBAK,R.C. + DAWSON,J.P. (1973)
SOLAR ALBEDO AND SPECTRAL REFLECTANCE FOR APOLLO 15 AND 16 LUNAR FINES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 3 P. 2447-2452

BLANCHARD,D.P. + JACOBS,J.W. + BRANNON,J.C. + HASKIN,L.A. (1976)

MAJOR AND TRACE ELEMENT COMPOSITIONS OF MATRIX AND APHANITIC CLASTS FROM
CONSORTIUM BRECCIA 73215

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE

VoL. 2 P. 2179-2187

BOGARD,D.D. + NYQUIST,L.E.  (1973)

40AR/36AR VARIATIONS IN APOLLO 15 AND 16 REGOLITH
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1975-1986

B80GARD,D.D. + NYQUIST,L.E. + HIRSCH,W.C. + MOORE,D.R. (1973)

TRAPPED SOLAR AND COSMOGEN!C NOBLE-GAS ABUNDANCES IN APOLLO 15 AND APOLLO 16
DEEP DRILL 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. + (1972)
PILLINGER,C.T.

SURVEY OF LUNAR CARBONCOMPOUNDS: |!. THE CARBON CHEMISTRY OF APOLLO 11, 12,
14, AND 15 SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOoL. 11 P. 2069-2091

CHURCH,S.E. + TILTON,G.R. + CHEN,J.H. (1976)

LEAD ISOTOPIC STUDIES OF LUNAR SOILS: THEIR BEARING ON THE TIME SCALE OF
AGGLUT INATE FORMATION

PROCEEDINGS QOF 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. (1976)
VOLATILE ELEMENT DEPLETION AND 39K/41K FRACTIONATION IN LUNAS SOILS
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE

VOL. t P. 423-439

ELDRIDGE, J.S. + O'KELLY,G.D. + NORTHCUTT,K.J. (1972)

CONCENTRATIONS OF COSMOGEN!IC RADIONUCLIDES [N APOLLO 15 ROCKS AND SOIL
THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE

P. 357-359

ENGELHARDT,W.V. + HURRLE,H. + LUFT,E. (1976) _

MICROIMPACT-1NDUCED CHANGES OF TEXTURAL PARAMETERS AND MODAL COMPOSITION 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. (1980)
EFFECTS OF OVERLAPPING OPTICAL ABSORPTION BANDS OF PYROXENE

AND GLASS ON THE REFLECTANCE SPECTRA OF LUNAR SOILS
LUNAR AND PLANETARY SCIENCE X!, P. 276-278

GOLD,T. + BILSON,E. +BARON,R.L. (1976)

ELECTRICAL PROPERTIES OF APOLLO 17 ROCK AND SOIL 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

GOLDSTEIN,J. 1. + AXON,H.J. (1973)

COMPOSITION, STRUCTURE, AND THERMAL HISTORY OF METALL!C PARTICLES FROM 3 APOLLO
16 SOILS, 65701, 68501, AND 63501

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VoL. 1 P. 751-776

GORZ,H. + WHITE,E.W. + JOHNSON,G.G.,JR. + PEARSON,M.W. (1972)
CESEMI STUDIES OF APOLLO 14 AND 15 FINES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. 111 P. 3195-3201

HODGES,F.N. + KUSHIRO,i. (1973)
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 1 P. 1033-1048

HOUSLEY,R.M. + CIRLIN,E.H. + PATON,N.E. + GOLDBERG, |.B. (1974)
SOLAR WIND AND MICROMETEZORITE ALTERATION OF THE LUNAR REGOLITH
PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 2623-2642

JOVANOVIC,S. + REED,G.W.,JR. (1975)

Cl AND P205 SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1737-1752

JOVANOVIC,S. + REED,G.W.,JR. (1975)

SOIL BRECCIA RELATIONSHIPS AND VAPOR DEPOSITS ON THE MOON
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1753-1760
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KEITH,J.E. + CLARK,R.S. + RICHARDSON,K.A. (1972)

GAMMA-RAY MEASUREMENTSOF APOLLO 12, 14, AND 15 LUNAR SAMPLES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. Il P. 1671-1681

KRAHENBUHL,U. + GANAPATHY,R. + MORGAN,J.W. + ANDERS,E. (1973)
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PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1325-1348
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TOTAL SULFUR CONTENTS OF APOLLO 15 AND APOLLO 16 LUNAR SAMPLES
LUNAR SCIENCE V = L.S.1. + J.S.C..
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VON ENGELHARDT,W. + ARNDT,J. + SCHNEIDER,H. (1973)

APOLLO 15 - EVOLUTION OF THE REGOLITH AND ORIGIN OF GLASSES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

voL. t P. 239-250
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SOIL: 15012

LOCATION COMMENTS: Station 6, Appennine Front. From the bottom of a trench on the rim of
a subdued 10 m diameter crater.

GENERIC SUBSAMPLES: MISCELLANEQUS:

1. ( gm): <1 mm 1. Collected mass:. 312.2 gm

2. ( gm): 1-2 mm 2. Color:

3. ( gm): 2-4 mm 3. Bag no.: SESC 1

4. ( gm): 4-10 mm 4. Container: Specfal environment sample
5. ( gm): > 1 cm container {SESC) vacuum

6. 15012 ( 312.2 gm): Reserve container. Returned in

vacuum container (ALSRC 2).
SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS:

1. Is/FeO: 66.0, mature
2. Agglutinates:

GRAIN SIZE PARAMETERS:

1. Mz:
2. Md:
3.
MAJOR ELEMENTS: TRACE ELEMENTS:
(Christian et al., 1976) (Laul et al., 1972)
3 ppm pom
Sio2 i 46.77 Sc: 28 La:
Ti0, : 1.46 v 14 Ce:
A1203: 16.75 Co: 40 Nd:
Cr203: 0.30 Ni: Sm:
Fe0 : 12.40 Ba: Eu:
Mn0 : 0.17 Sr: Tb:
Mg0 : 10.35 Hf: 9.9 Dy:
Ca0 : 10.95 Ta: Ho:
Nazo : 0.45 Th: 4,9 Tm:
K20 . 0.2 U : Yb:
PZOS : 0.22 Lu:
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BI1BL1OGRAPHY FOR 15012

BECKER,R.H. + CLAYTON,R.N. + MAYEDA,T.K. (1976)
CHARACTERIZATION OF LUNAR NITROGEN COMPONENTS

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE
VOL. 1 P. 441-458

CHANG,S. + LAWLESS,J.+ ROMIEZ,M. + KAPLAN, | .R. + PETROWSKI,C. + SAKAI,H. +  (1974)
SMITH, J.W.

CARBON, NITROGEN AND SULPHUR ABUNDANCES IN LUNAR FINES 15012 AND 15013 -
ABUNDANCES, DISTRIBUTIONS AND 1SOTOPIC COMPOS|TIONS

GEOCHIMICA ET COSMOCHIMICA ACTA

VOL. 38 (6) P. 353-372

CHANG,S. + LENNON,K. (1975)

IMPLANTATION OF CARBONAND NITROGEN I1ONS INTO LUNAR FINES: TRAPPING
EFFICIENCIES AND SATURATION CONCENTRATIONS

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 2179-2188 '

CHRISTIAN,R.P. + BERMAN,S. + DWORNIK,E.J. + ROSE,H.J.,JR. + SCHNEPFE,M.M. (1976)
COMPOSITION OF SOME APOLLO 14, 15, AND 16 LUNAR BRECCIAS AND TWO
APOLLO 15 FINES
LUNAR SCIENCE VIl - L.S.1,
PART I P. 138-140

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

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. (1973)

THE DISTRIBUTION IN LUNAR SOIL OF CARBON RELEASED BY PYROLYSIS
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE

P. 178

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G., (1973)

THE DISTRISUTION IN LUNAR SOIL OF CARBON RELEASED BY PYROLYSIS
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1543-1558

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. (1974)

THE DISTRIBUTION !N LUNAR SCIL CF HYDROGEN RELEASED BY PYROLYSIS
PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

voL. 2 P. 1811-1822

EPSTEIN,S. + TAYLOR,H.P.,JR. (1975)

INVESTIGATION OF THE CARBON, HYDROGEN, OXYGEN, AND SILICON 1SOTOPE AND
CONCENTRATIONS RELATIONSHIPS ON THE GRAIN SURFACES OF A VARIETY OF LUNAR
SOILS AND IN 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.  (1973)

ACCUMULATED ANALYSES OF AMINO ACIDS PRECURSORS IN RETURNED -LUNAR SAMPLES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 2241-2248 Jo1
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GOEL,P.S. + SHUKLA,P.N. + KOTHARI,B.K. + GARG,A.N. (1974)
SOLAR WIND AS SOURCE OF NITROGEN IN LUNAR FINES

LUNAR SCIENCE V - L.S.1. + J.S.C.

PART | P. 270-272

GOLDBERG,R.H. + BURNETT,D.S. + TOMBRELLO,T.A. (1975)
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. + KUSHIRO,I. (1973)

PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 1 P. 1033-1048

KAPLAN, I .R. + KERRIDGE,J.F. + PETROWSKI,C. (1976)-
L IGHT ELEMENT GEOCHEMISTRY OF THE APOLLO 15 SITE

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE
VOL. 1 P. 481-492

KOTHARI,B.K. + GOEL, P.S. (1973)
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PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
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LAUL,J.C. + WAKITA,H. + SHOWALTER,D.L. + BOYNTON,W.V. + SCHMITT,R.A. (1972)

BULK, RARE EARTH, AND OTHER TRACE ELEMENTS IN APOLLO 14 AND 15 AND LUNA 16
SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 11 P. 1181-1201

MOORE,C.B. + CRI!PE,J.D. (1974)

TOTAL SULFUR CONTENTS OF APOLLO 15 AND APOLLO 16 LUNAR SAMPLES
LUNAR SCIENCE V - L.S.l. + J.S.C.

PART 1! P. 523-525

MOORE,C.B. + LEWIS,C.F. + CRIPE,J.D. (1974)

TOTAL CARBON AND SULFUR CONTENTS OF APOLLO 17 LUNAR SAMPLES
PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1897-1906

MOORE,C.B. + LEW!S,C.F. + GIBSON,E.K.,JR. (1972)
CARBON AND NITROGEN INAPOLLO 15 LUNAR SAMPLES

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P. 316-318

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

VOoL. 2 P. 1613-1624
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MORRIS,R.V. (1978)

THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:

SOME CONCEPTS AND IS/FEO COMPILATION

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 2287-2298

MULLER,0. (1973)
CHEMICALLY BOUND NITROGEN CONTENTS OF APOLLO 16 AND APOLLO 15 LUNAR FINES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1625-1634

MULLER,0. (1974)
SOLAR WIND NITROGEN AND INDIGENOUS NITROGEN IN APOLLO 17 LUNAR SAMPLES

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE
voL. 2 P, 1907-1918

MULLER,O0. + GRALLATH,E. + TOLG,G. (1976)
NITROGEN IN LUNAR IGNEOUS ROCKS

LUNAR SCIENCE VII| - L.S.1.

PART Il P. 580-582

MULLER,O. + GRALLATH,E. + TOLG,G. (1976)

NITROGEN IN LUNAR IGNEOUS ROCKS

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1615-1622

PETROWSK!,C. + KAPLAN, |.R. + KERRIDGE,J.F. (1976)
L{GHT ELEMENT GEOCHEMISTRY OF THE APOLLO 15 SITE
LUNAR SCIENCE VII - L.S.1,

PART It P. 685-687

SIMONEIT,B.R. + WILDER,J.T. + WSZOLEK,P.C. + BURLINGAME,A.L. (1972)

UCB SPACE SCIENCES LABORATORY ORGANIC CLEAN ROOM AND LUNAR MATERIAL TRANSFER
FACILITIES. THE TRANSFER OF PRISTINE LUNAR MATER!AL FROM THE APOLLO 15
SESC 15012 AND SESC15013

SPACE SCIENCES LABORATORY

P, 1-154 !
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LOCATION COMMENTS:

GENERIC SUBSAMPLES:

1. 15071 ( 100.7
2. 15072 ( 3.0
3. 15073 ( 1.4
4. 15074 ( 1.3
5. (1209.8
6. 15070 ( 51.3

Station 1, east rim of Elbow Crater.

SOIL:

15070

Collected 25 m east of the crater rim.

gm
gm):

1
-2
-4
-1

LI Al N

0

2> 1 em

Reserve

* Two large basalt samples (15075 and
15076) returned in same bag as the sofl.
Not included in total mass of soil.

MATURITY PARAMETERS:

1
2. Agglutinates:
38
4,

MISCELLANEOUS:

Color:
Bag no.:
Container:

Collected mass:

Part of a radial surface sample.

157.7 gm
Light gray (field description)
Doc. bag 157

Teflon bag; returned in

vacuum {ALSRC No. 1).
Processed in NZ'

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

GRAIN SIZE PARAMETERS:

1. Mz: 100 um (< 1

e Md:

MAJOR ELEMENTS:

(Duncan et al., 1975)(Morgan et al., 1972)

o

SiO2 1 46.95 Sc:
T'iO2 : 1.60 v o
A1203: 12.70 Co:
Cr203: 0.465 Ni:
FeO : 16.29 Ba:
MnO : 0.217 Sr:
Mgd : 10.75 Hf:
Ca0 : 10.49 Ta:
Na20 : 0.33 Th:
KZO ¢ 0.092 U :
PZOS : 0.130

S . 0.070

mm)

. Is/FeO: 52.0, submature

TRACE ELEMENTS:

ppm

46.

170

ppm
La:
Ce:
1 Nd:
Sm:
Eu:
Tb:
Dy:
Ho:
Tm:
Yb:
Lu:

PETROGRAPHY: (90-125 um)

(Basu et al., 1981)

Components * Components _x

Monomineralic 39.5 Breccias 8.9
Plagioclase 9.3 Vitric {8.3)
Pyroxene 23.7 Dark Matrix 8.0
O0livine 4.2 Light Matrix 0.3
Opagues {1.3) Crystalline (0.6)

Oxides 1.3 Poikilitic 0.3

Metal, Melt Matrix

Sulph. Other 0.3

Silica Phase 1. Agglutinate 34.6

Crystalline Glass 6.1
Lithics 10.9 Ropy/

ANT Suite (0.6) Clast-Laden 1.6

Anorthosite 0.6 Quench-

Gabbroic Crystals (0.3}
Mare Basalt (6.8) (Vitrophyres)
0liv.-Bearing 1.3 Green Glass .
O0liv.-Free (4.2) Other 0.3

Microgabbroic 1.0 Devitrified 1.0

Porphyritic, (Cryptocry.)

Etc. 2.2 Crystal/
Ophitic, Etc. 1.0 Clast-Free (3.2)
Intersertal/ Green 0.6
Granular Yellow 1.0
Other 1.3 Gray,

Non-Mare Basalt (1.9) Colorless 0.6
Feldspathic Brown, Black,
KREEPY 1.9 Etc. 1.0
Plag-Phyic Miscellaneous

Indeterminate 1.6

Total number
particles 312

300
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CARBON AND NITROGEN INAPOLLO 15 LUNAR SAMPLES
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SOIL: 15080

LOCATION COMMENTS: Station 1, Apennine Front (Elbow Crater). Surface sample, collected
65 m east of the crater rim.

GENERIC SUBSAMPLES: MISCELLANEQUS:

1. ( gm): <1 mm 1. Collected mass: 185.3 gm

2. { gm): 1-2 mm 2. Color:

3. 15083 ( 1.8 gm): 2-4 mm 3. Bag no.: Doc. bag 158 .
4, 15084 ( 1.1 gm): 4-10 mm 4, Container: Teflon bag; returned i
5.* (695.3 gm): >1 cm vacuum (ALSRC No. 1).

6. 15080 ( 73.5 gm): Reserve Processed in N,.

* Two basalts, two breccias. Not included
in total mass of soil.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS:

1. Is/FeO: 68.0, mature
2. Agglutinates:
3.

GRAIN SIZE PARAMETERS:

1 Mz:
2 Md:
MAJOR ELEMENTS: TRACE ELEMENTS:
(Wanke et al., 1973) (Duncan et al., 1975)
3 pom ppm
S1‘02 . 48.13 Sc: La:
Tio2 ¢ 1.501 v: 116 Ce:
A1203: 13.85 Co: 46 Nd:
Cr203: 0.44 Ni: 209 Sm:
Fe0 : 16.21 Ba: 185 Eu:
Mn0 : 0.2 Sr: 120 Tb:
Mg0 : 11.14 Hf: Dy:
Ca0 : 11.19 Ta: Ho:
NaZO ¢ 0.36 Th: Tm:
KZO 3 @oils U Yb:
PZO5 g Lu:
304
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POWELL,B.N. + AITKEN,F.K. + WEIBLEN,P.W. (1973)
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WALKER,R.J. + PAPIKE,J.J. (1981)
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SOIL: 15090

LOCATION COMMENTS: Station 2, between St. George Crater and Hadley Rille, Surface
sofl--ffl1let (soil stacked against a boulder) uphill from boulder.

GENERIC SUBSAMPLES: : MISCELLANEOUS:

1. 15091 ( 162.9 gm): <1 mm 1. Collected mass: 205.5

2, 15092 ( 2.7 gm): 1-2 mm 2. Color: '

3. 15093 ( 0.6 gm): 2-4 mm 3. Bag no.: Doc. bag 159

a, ( }: 4-10 mm 4. Container: Teflon bag; returned in
5.% ( 25.5 gm): > 1 cm vacuum (ALSRC No. 1).
6. 15090 ( 39.9 gm): Reserve Processed in N,.

* One glass-coated breccia. Not included
in total mass of sofl.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS: PETROGRAPHY: (90-125 um)
(Basu et al., 1981)
1. Is/FeO: 74.0, mature '

2. Agglutinates: Components % Components %
Monomineralic 22.1 Breccias 10.7
Plagioclase 12.0 vitric (9.8)
Pyroxene 8.5 Dark Matrix 9.2
. Olivine 1.3 Light Matrix 0.6
GRAIN SIZE PARAMETERS: Opaques {0.3) Crystalline {0.9)
. Oxides 0.3 Poikilitic 0.3
1. Mz' SLum (<1 mm) Metal, Melt Matrix
2. Md: Sulph. Other 0.6
3 Sitica Phase Agglutinate 52.8
: Crystalline Glass 5.9
MAJOR ELEMENTS: TRACE ELEMENTS: . Siihics (;'g) R°"%’{ ast-Laden 1.3
(Carron et al., 1972) (Carran et al., 1972) Anorthosite 3.2 Quench- :
Gabbroic 0.3 Crystals
2 ppm ppm Mare Basalt (2.4) {Vitrophyres}(0.3)
Sio2 : 46.47 Sc: 21 La: 32 01iv.-Bearing (0.3) Green Glass 0.3
. . . . 0liv.-Free 1.8 Other
T102 P13l v: 80 Ce: Microgabbroic Devitrified 0.9
A1203: 17.47 Co: 39 Nd: Porphyritic, (Cryptocry. )
. . . Etc. 0.9 Crystal/
Crp0y:  0.24  Ni: 365 Sm: Ophitic, Etc. 0.9 Clast-Free (3.4)
Fe0 : 11.57 Ba: Eu: Intersertal/ Green 2.2
) ] . Granular Yellow 0.6
Mn0 : 0.17 Sr: 155 Th: Other Gray,
Mgd : 10.50 Hf: Dy: Non-Mare Basalt (0 3) CO]O?"|8?S 0.6
R - . . Feldspathic 1.6 Brown. Black.
cad : 11.77 Ta: Ho: KREEPY 1.6 Etc.
Na,0 0.41 Th: Tm: Plag-Phyic Miscellaneous 0.3
- . 1 o . Indeterminate 0.3
KZO 0.18 U : Yb: 7.7 Total number
PZC)5 0.16 Lu: particles 316
308
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LOCATION COMMENTS:

GENERIC SUBSAMPLES:

1. 15101 ¢( 637.6
2. 15102 ( 12.2
3. 15103 ( 4.1
4, 15104 ( 1.5
5.* 15105 ( 5.6
6. 15100 {( 281.0
* Basalt.

of soil.

MATURITY PARAMETERS:
1. Is/FeO: 70.0, mature

2.
3.
4.

Agglutinates:

Station 2, St. George Crater.

with

gm):

SOIL:

Not included in total mass

15100

Collected between 2-5 m craters along

comprehensive (rake) sample,
MISCELLANEOUS:

<1 mm 1. Collected mass: 936.4 gm
: 1-2 mm 2. Color: Dark gray (field description)
: 2-4 mm 3. Bag no.: Doc. bag 187 .
: 4=10 mm 4, Contafner: Teflon bag; returned in
:>1em vacuum (ALSRC No. 1).
: Reserve Processed in "2'

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

GRAIN SIZE PARAMETERS:

1, Mz:

2. Md:
3.

51 um (<1

MAJOR ELEMENTS:

mm)

(Carron et al., 1972)

_}_
3102 : 46,29
TiO2 o 1.31
A1203: 17.70
Cr203: 0.22
Fe0 : 11.53
Mn0 :  0.16
Mg0 10.55
Cal 11.54
NaZO 0.41
KZO 0.19
PZOS :  0.16
S :

Sc:
v
Co:
Ni:
Ba:
Sr:
Hf:
Ta:
Th:
u:

whole sample = 51.7 um

PETROGRAPHY: (125-250 um)
(Hetken and McKay, 1972-unpublished)

Components i_

Agglutinates
Microbreccias:
Recrystallized 3
Vitric 4
Angular Glass
Brown 7
Gray 2
Colorless Glass -
Glass Droplets

Green
. Brown -
TRACE ELEMENTS: C1inopyroxene 10
(Cuttitta et al., 1973) Orthopyroxene 2
0livine 2
=l ppm Plagioclase 12
21 La: 28 Orthoclase 1
. Basalt
94 Ce: Equi. 2
44 Nd: Halocryst. -
. Ophitic -
295 Sm: Anorthosite 4
350 Eu: Opagques -
170 Tb:
Dy: Total Number
Ho: Grains 121
Tm:
Yb: 9.4
Lu:
314
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SAMPLES

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P.  240-243

MULLER,O. (1973)

CHEMICALLY BOUND NITROGEN CONTENTS OF APOLLO 16 AND APOLLO 15 LUNAR FINES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1625-1634

MULLER,O0. (1974)
SOLAR WIND NITROGEN AND IND!GENOUS NITROGEN IN APOLLO 17 LUNAR SAMPLES

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE
VoL. 2 P. 1907-1918
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MULLER,O0. (1975)

LITHOPHILE TRACE AND MAJOR ELEMENTS IN APOLLO 16 AND 17 LUNAR SAMPLES
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1303-1312

NYQUIST,L.E. + GAST,P.W. + CHURCH,S.E. + WIESMANN,H. + BANSAL,B.M. (1972)
R8-SR SYSTEMATICS FOR CHEMICALLY DEF INED APOLLO 15 MATERIALS

THE APOLLO 15 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. (1973)
RB-SR SYSTEMATICS FOR CHEMICALLY DEF INED APOLLO 15 AND 16 MATERIALS

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1823-1846

NYQUIST,L.E. + HUBBARD,N.J. + GAST,P.W. + CHURCH,S.E. + BANSAL,B.M. + (1972)
W1ESMANN,H.

RB-SR SYSTEMATICS FOR CHEMICALLY DEF INED APOLLO 14 BRECCIAS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. Il P. 1515-1531

O'KELLY,G.D. + ELDRIDGE, J.S. + NORTHCUTT,K.J. + SCHONFELD,E. (1972)

PRIMORDIAL RADIOELEMENTS AND COSMOGENIC RADIOMUCLIDES !N LUNAR SAMPLES
FROM APOLLO 15

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. 11 P. 1659=-1671

O'KELLY,G.D. + ELDRIDGE,J.S. + SCHONFELD,E. + NORTHCUTT,K.J. (1972)

PRIMORDIAL RADIOELEMENTS AND COSMOGENIC RADIONUCLIDES IN LUNAR SAMPLES FROM
APOLLO-15

SCIENCE

VOL. 175 P. 440

PAPIKE,J.J. + SIMON,S.B. + WHITE,C. + LAW,J.C. (1981)

THE RELATIONSHIP OF THE LUNAR REGOLITH <10 um FRACTION AND AGGLUTINATES.
PART |; A MODEL FOR AGGLUTINATE FORMATION AND SOME INDIRECT SUPPORTIVE
EVIDENCE

IN PROCEEDINGS OF THE 12t+h LUNAR AND PLANETARY SCIENCE CONFERENCE

12A, 409-420 .

PILLINGER,C.T. + DAVIS,P.R. + EGLINTON,G. + GOWAR,A.P. + JULL,A.J.T. + (1974)
MAXWELL,J.R. + HOUSLEY,R.M. + CIRLIN,E.H.

THE ASSOCIATION BETWEEN CARBIDE AND FINELY-DIVIDED METALLIC IRON iN LUNAR FINES

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1949-1962

PRICE,P.B. + CHAN,J.H. + HUTCHEON, I.D. + MACDOUGALL,D. + RAJAN,R.S. + SHIRK,E, (1973)
+ SULLIVAN,J.D.

LOW ENERGY HEAVY IONS IN 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. (1977)
VOLATILE METAL DEPOSITS ON LUNAR SOILS--RELATION TO VOLCANISM
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 3917-3930

REED,G.W.,JR. + JOVANOVIC,S. (1972) _ ‘
TRACE ELEMENT COMPARISONS BETWEEN MARE AND APENNINE-FRONT NONMARE -SAMPLES

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE SOIL 15101
P. 247-249 -
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REED,G.W.,JR. + JOVANOVIC,S. (1978)

PRIMORDIAL PB,RADIOGENIC PB AND LUNAR SOIL

MATURAT ION

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
voL. 2, 2215-2220

REID,A.M. + DUNCAN,A.R. + RICHARDSON,S.H. (1977)
IN SEARCH OF LKFM

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE
VoL. 2 P. 2321-2338

RHODES, J.M. + HUBBARD,N.J.  (1973)

CHEMISTRY, CLASSIFICATION, AND PETROGENES|S OF APOLLO 15 MARE BASALTS
PROCEED INGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1127-1148

SCOON, J.H. (1972)

CHEMICAL ANALYSIS OF LUNAR SAMPLES 15101,65 AND 15211,6
THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P.  255-256

STOFFLER,D. + DENCE,M.R. + GRAUP,G. + ABADIAN,M. (1974)

INTERPRETATION OF EJECTA FORMATIONS AT APOLLO 14 AND 16 SITES BY A COMPARATIVE
ANALYS!S OF EXPERIMENTAL, TERRESTRIAL, AND LUNAR CRATERS

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOoL. 1 P. 137-150 -

UHLMANN,D.R. + YINNON,H. + FANG,C.Y. (1981)

SIMPLIFIED MODEL EVALUATION OF COOL!ING RATES FOR GLASS-CONTAINING LUNAR
COMPOSITIONS

IN PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE

12A, 281-288 '

WALKER,R.J. + PAPIKE,J.J. (1981)

THE APOLLO 15 REGOL!TH: CHEMICAL MODELING AND MARE/HIGHLAND MIXING
IN PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 509-517

WANKE ,H. + BADDENHAUSEN,H. + BALACESCU,A. + TESCHKE,F. + SPETTEL,B. + (1972)
DRE IBUS,G. + PALME,H. + QUIJANO-RICO,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. 11 P. 1251-1269

WILLIS,J.P. + ERLANK,A.J. + GURNEY,J.J. + THEIL,R.H. + AHRENS,L.H. (1972)
MAJOR, MINOR, AND TRACE ELEMENT DATA FROM SOME APOLLO 11, 12, 14, AND 15 SAMPLE

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
voL. Il P. 1269-1275

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

ZELLNER,B. + LEAKE,M.+ LEBERTRE,T. + DUSEAUX,M. + DOLLFUS,A. (1977)

THE ASTEROID ALBEDO SCALE. |. LABORATORY POLARIMETRY OF METEORITES
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE
VoL. 1 P, 1091-1110

SOIL 151
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LOCATION COMMENTS:

GENERIC SUBSAMPLES:

1. 15201 (
2. 15202 (
3. 15203
4. 15204 (
5.* 15205 (
6. 15200 (

* Glassy breccia.

mass of sofl.

MATURITY PARAMETERS:
1. Is/FeO: 68.0, mature

2. Agglutinates:
3.

Station 2, St. George Crater.

SOIL:

15200

with rock chipped off boulder.
MISCELLANEQUS:

am):
gm):

Not included in total

Reserve

1.
2.
3.
4.

Collected
Color:

Bag no.:
Container:

Corner of boulder. Collected along

mass: 26.7 gm

Doc. bag 160
Teflon bag; returned in
vacuum container (ALSRC #1).
Processed in Nz.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

GRAIN SIZE PARAMETERS:

l. Mz: 56.0 um

2. Md:

3%

MAJOR ELEMENTS:
k3

5102 :

T102 :

A1203:

Cr203:

Fe0

MnO

Mg0

Ca0

Nazo :

KZO

920s :

S

Se:
v
Co:
Nt:
Ba:
Sr:
Hf:
Ta:
Th:
U:

TRACE ELEMENTS:
bpm bpm

La:
Ce:
Nd:
Sm:
Eu:
Tb:
Dy:
Ho:
Tm:
b:
Lu:

n

ne
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BIBLIOGRAPHY FOR 15201

KING,E.A.,JR. + BUTLER,J.C. + CARMAN,M.F,  (1972)

CHONDRULES IN APOLLO 14 SAMPLES AND SIZE ANALYSES OF APOLLO 14 AND 15 FINES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 1 P. 673-687

MORRIS,R.V. (1978)
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:
SOME CONCEPTS AND IS/FEO COMPILATION

N PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 2287-2298
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SOIL:

LOCATION COMMENTS:
GENERIC SUBSAMPLES:

1. 15211 ( 163.5 gm): <1 mm
2. 15212 ( 3.6 gm): 1l-2 mm
3. 15213 { 2.4 gm): 2-4 mm
4. 15214 ( 0.2 gm): 4-10 mm
5. ( gm): >1 em
6. 15210 ( 221.2 gm): Reserve

Station 2, St. George Crater.

15210

Fillet sample.

MISCELLANEOUS:

1.
2.
3.
4.

Collected
Color:

Bag no.:
Container:

mass: 390.9 gm

Doc. bag 180
Teflon bag; returned in
vacuum container (ALSRC #1).
Processed in 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:
{Cuttitta et al., 1973)

L ppm
Sio2 : 46.35 Sc: 22 La:
TfO2 ¢ 1,34 v: 80 Ce:
R1,04: 17.73 Co: 40 Nd:
Cr203: 0.23 Ni: 325 Sm:
FeQ : 11.66 Ba: 315 Eu:
Mn0 0.16 Sr: 150 Tb:
Mgl 10.48 Hf: Dy:
Ca0 : 11.68 Ta: Ho
Na20 v 0.44 Th: Tm:
KZO 0.19 U: Yb:
PZOS : 0.19 Lu:
S :

TRACE ELEMENTS:
{Cuttitta et al., 1973)

ppm
- 32

1.7
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BIBL IOGRAPHY FOR 15211

APOLLO 15 PET (1972)

APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION
SCIENCE

voL. 175 P. 363

BAEDECKER,P.A. + CHOU,C.-L. + GRUDEWICZ,E.B. + WASSON,J.T. (1973)
VOLATILE AND SIDEROPHILIC TRACE ELEMENTS IN APOLLO 15 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. (1972)
THE EXTRALUNAR COMPONENT IN LUNAR SOILS AND BRECCIAS
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 11 P. 1343-1361

BHANDAR!,N. + GOSWAMI,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 SOIL SAMPLES FROM APOLLO 15 MISSION

"THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE

P. 198-201

CHOU,C.-L. + BOYNTON,W.V. + SUNDBERG,L.L. + WASSON,J.T. (1975)

VOLATILES ON THE SURFACE OF APOLLO 15 GREEN GLASS AND TRACE-ELEMENT
DISTRIBUTIONS AMONGAPOLLO 15 SOILS

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1701-1728

CUTTITTA,F. + ROSE,H.J.,JR. + ANNELL,C.S. + CARRON,M.K. + CHRISTIAN,R.P. (1973)
+ LI1GON,D.T.,JR. + DWORNIK,E.J. + WRIGHT,T.L. + GREENLAND,L.P.

CHEMISTRY OF TWENTY-ONE |GNEOUS ROCKS AND SOILS RETURNED BY THE APOLLO 15
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. (1973)

APOLLO 15 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. (1976)

ELECTRICAL PROPERTIES OF APOLLO 17 ROCK AND SOIL SAMPLES AND A SUMMARY OF
ELECTRICAL PROPERTIES OF LUNAR MATERIAL AT 450 MHZ FREQUENCY

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE

YOL. 3 P. 2593-2603

JOVANOVIC,S. + REED,G.W.,JR. (19753)

Cl AND P205 SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1737-1752 325
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JOVANOVIC,S. + REED,G.W.,JR. (1975)
SOIL BRECCIA RELATIONSHIPS AND VAPOR DEPOSITS ON THE MOON

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
YOL. 2 P. 1753-1760

KEITH,J.E. + CLARK,R.S. + RICHARDSON,K.A. (1972)

GAMMA-RAY MEASUREMENTSOF APOLLO-12, 14, AND 15 LUNAR SAMPLES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. 1| P. 1671-1681

MORRIS,R.V. (1978)
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:
SOME CONCEPTS AND IS/FEO COMPILATION

IN 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 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 1697-1712

PIETERS,C.M. + MELOY,A. + NAGLE,J.S. + HAWKE,B.R. (1981)

CORE SEGMENT 15008: REGOLITH STRATIGRAPHY AT APPENNINE FRONT STATION 2 USING
MULT{SPECTRAL IMAGING

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 451-461

RANCITELL!,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. (1972)

LUNAR SURFACE PROCESSES AND COSMIC RAY CHARACTER!ZATION FROM APOLLO 12-15
LUNAR SAMPLE ANALYSES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. Il P. 1681-1693

SCOON, J.H. (1972)

CHEMICAL ANALYS!S OF LUNAR SAMPLES 15101,65 AND 15211,6
THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P. 255-256

WALKER,R.J. + PAPIKE,J.d. (1981)

THE APOLLO 15 REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND MIXING

IN PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 509-517

WANKE ,H. + BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + PALME,H. (1673)
+ SPETTEL,B. + TESCHKE,F.

MULT IELEMENT ANALYSES OF APOLLO 15, 16, AND 17 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. (1972)
MULT IELEMENT ANALYSES AND A COMPARISON OF THE DEGREE OF OXYDATION OF LUNAR
AND METEORITIC MATTER

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P. 265-267

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. (1975)
22NA-26AL STUDIES OF LUNAR REGOL ITH
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VOL., 2 P. 1823-1844 SOIL 15211
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SOIL: 15220
LOCATION COMMENTS: Station 2, St. George Crater. Undisturbed surface sofl (reference
sample). Collected approximately one meter from a boulder where
fillet sampie 15210 was collected.

GENERIC SUBSAMPLES: MISCELLANEOUS:

1. 15221 ( 290.0 gm): <1 mm 1. Collected mass: 465.7 gm

2, 15222 ( 2.4 gm): 1-2 mm 2. Color:

3. 15223 { 5.8 gm): 2-4 mm 3. Bag no.: Doc. bag 181

4, 15224 ( 7.0 gm): 4-10 mm 4, Container: Teflon bag; returned in

5. ( gm): >1 cm vacuum container (ALSRC #1).
6. 15220 ( 160.5 gm): Reserve Processed in N,.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

PETROGRAPHY: (90-125 um)
{Basu et al., 1981)

MATURITY PARAMETERS:

1. Is/FeO: 63.0, mature
2. Agglutinates: Components 2 Components 2
3. Monomineralic 20.3 Breccias 12.8
4 Plagioclase 3.5 Vitrig " {f%)
: Pyroxene .2 Dark Matrix .
. 0livine 3.3 Light Matrix 0.7
GRAIN SIZE PARAMETERS: Opaqugs (g.g) Crgs?:}”n: (0.6)
. Oxides . o} tic
1. M 43 um (<1 mm) Metal, Melt Matrix 0.3
2. Md: 53.4 um Sulph. Other 0.3
3 Silica Phase e$g1 utinate Sgg
* Crystalline ass .
. . Lithics 7.9 Ropy/
MAJOR ELEMENTS: TRACE ELEMENTS: ANT Suite (2.3) Clast-Laden 2.6
{Carron et al., 1972)(Cuttitta et al., 1973) Anorthosite gg Quegch- . 0.0
. Gabbroic . rystals .
= pem pem Mare Basalt (2.0) (Yitrophyres)
5102 1 46.56 Sc: 20 La: 24 01liv.-Bearing (0.;) Green Glass
im . . . 0liv.<Free 0. Other
Ti0, ¢ .27 v 84 Ce: Microgabbroic Devitrified 0.7
A1203: 17.54 Co: 44 Nd: Porghyrit‘lc, ¢ ((ér{?tocry.)
. . . tc. rysta
C"203' 0.23 Ni: 320 Sm: Ophitic, Etc. 0.3 Clast-Free (5.2)
Fe0 : 11.32 Ba: 300 Eu: Intce;rserjl:aw $r$$n fg
Mn0 : 0.15 Sr: 160 Tb: ranuar eltow .
QOther 1.0 Gray
Mg0 : 10.69  Hf: Dy: Non-Mare Basalt (2.3) Colorless 1.6
. . . Feldspathic Brown, Black,
Ca0 : 11.87 Ta: Ho: KREEPy 2.3 Etc. 0.3
Nazo: 0.45 Th: Tm: Plag-Phyic Miscellaneous 0.3
. . . Indeterminate 1.3
KZO : 0.19 VR Yb: 7.2 Total number
PZOS: 0.16 . Lu: particles 304
s .
328
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BIBL IOGRAPHY FOR 15221

APOLLO 15 PET (1972)

APOLLO=-15 LUNAR SAMPLES =~ PREL IMINARY DESCRIPTION
SCIENCE

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

IN PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 433-449

BHANDARI,N. + GOSWAMI,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)
LI1GON,D.T.,JR. + ROSE,H.J.,JR.

ELEMENTAL ANALYSES OF LUNAR SOIL SAMPLES FROM APOLLO 15 MISSION

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE

P. 198-201

CHARETTE,M.P. + ADAMS, J.B. (1975)

AGGLUT INATES 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

CUTTITTA,F. + ROSE,H.J.,JR. + ANNELL,C.S. + CARRON,M.K. + CHRIST!AN,R.P. €1973)
+ LIGON,D.T.,JR. + DWORNIK,E.J. + WRIGHT,T.L. + GREENLAND,L.P.

CHEMISTRY OF TWENTY-ONE IGNEOUS ROCKS AND SOI!ILS 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)

MICRO IMPACT-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. (1973)

APOLLO 15 CLASTIC MATERIALS AND THEIR RELATIONSHIP TO LOCAL GEOLOGIC FEATURES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VoL. 2 P. 1227-1238

FRUCHTER, J.S. + REEVES,J.H. + EVANS,J.C. + PERKINS,R.W. (1981)

STUDIES OF LUNAR REGOLITH DYNAMICS USING MEASUREMENTS OF COSMOGENIC
RADIONUCLIDES IN LUNAR ROCKS, SOILS AND CORES

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE

12A, 567-575

GOLD,T. + BILSON,E. +BARON,R.L. (1976)

ELECTRICAL PROPERTIES OF APOLLO 17 ROCK AND SOIL SAMPLES AND A SUMMARY OF
ELECTRICAL PROPERTIES OF LUNAR MATERIAL AT 450 MHZ FREQUENCY

PROCEEDINGS OF THE SEVENTH LUNAR SC!ENCE CONFERENCE

voL. 3 P. 2593-2603
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HODGES,F.N. + KUSHIRO, . (1973)

PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOoL. 1t P. 1033-1048

KING,E.A.,JR. + BUTLER,J.C. + CARMAN,M.F, (1972)

CHONDRULES IN APOLLO 14 SAMPLES AND SIZE ANALYSES OF APOLLO 14 AND 15 FINES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 1 P. 673-687

LABOTKA,T.C. + KEMPA ,M.J. + WHITE,C. + PAPIKE,J.J. + LAUL,J.C. (1980)
THE LUNAR REGOLITH: COMPARATIVE PETROLOGY OF THE APOLLO SITES

IN PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE

voL. 2, 1285-1305

LAUL,J.C. + PAPIKE,J.J. (1980)

THE LUNAR REGOLTH: COMPARATIVE CHEMISTRY OF THE APOLLO SITES

IN PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
voL. 2, 1307-1340

MOORE,C.B. + CRIPE,J.D.  (1974)

TOTAL SULFUR CONTENTS OF APOLLO 15 AND APOLLO 16 LUNAR SAMPLES
LUNAR SCIENCE V - L.S.l. + J.S.C.

PART il P. 523-525

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. (1972)
CARBON AND NITROGEN INAPOLLO 15 LUNAR SAMPLES

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P. 316-318

MOORE,C.B. + LEWI!S,C.F. + GIBSON,E.K.,JR. (1973)
TOTAL CARBON CONTENTS OF APOLLO 15 AND 16 LUNAR SAMPLES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOoL. 2 P. 1613-1624
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ORIGINS AND SIZE DISTRIBUTION OF METALLIC IRON. PARTICLES
IN THE LUNAR REGOLITH

IN PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
YoL. 2, 1697-1712
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RB-SR SYSTEMATICS OF LUNA-20 AND APOLLO-16 SAMPLES
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PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VoL. 1 P. 137-150

VON ENGELHARDT,W. + ARNDT,J. + SCHNEIDER,H. (1973)
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VOL. 1 P. 239-250

WALKER,R.J. + PAPIKE,J.J. (1981)

THE RELATIONSHIP OF THE LUNAR REGOLITH <10 um FRACTION AND AGGLUTINATES.
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THE APOLLO 15 REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND M!XING
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SOIL: 15230

LOCATION COMMENTS: Station 2, St. George Crater. Soil from under a breccia boulder which
was rolled over by the crew.

GENERIC SUBSAMPLES: MISCELLANEQOUS:

1. 15231 (233.3 gm): <1 mm 1. Collected mass: 343.8 gm

2. 15232 ( 5.2 gm): 1-2 mm 2. Color:

3. 15233 ( 3.8 gm): 2-4 mm 3. Bag no.: Doc. bag 182

4. 15234 ( 1.8 gm): 4-10 mm 4. Container: Teflon bag; returned in

5. ( gm): > 1 cm vacuum container (ALSRC #1).
6. 15230 ( 99.1 gm): Reserve Processed 1n N,.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS: PETROGRAPHY: (125-250 um)
{Heiken and McKay, 1972-unpublished)
1. Is/FeO: 71.0, mature

2. Agg1ut1nates: Components 2
3. Agglutinates 43
4 Microbreccias:
: Recrystallized g
. Vitric
GRAIN SIZE PARAMETERS: Angular Glass
. Brown 10
1. Mz. 46 um (< 1 mm) Gray 2
2. Md: 42.2 um Colorless Glass 2
3 Glass Droplets
* Green 3
. .. Brown -
MAJOR ELEMENTS: TRACE ELEMENTS: C11nopyroxene 8
{Carron et al., 1972} (Cuttitta et al., 1973) Orthopyroxene 3
0livine 1
& pem BPM  piagioclase 7
Si0, : 46.40 Se: 22 La: 28 Orthoclase 2
ror ;1.3 V: o 82 Ce: Basait
2 : ) ) Equi. -
A1203: 17.14 Co: 42 Nd: Halocryst. -
. . . Ophitic )
Cr203. 0.23 Ni: 315 Sm: Anorthosi te 1
Fe0 : 11.53 Ba: 290 Eu: Opaques 2
Mn0 : 0.16 Sr: 155 Tbs '
Mg0 : 10.47 Hf : Oy:
Ca0 : 11.88 Ta: Ho:
Nazo : 0.41 Ths Tme
KZO : 0.19 U Yb: 6.8
PZOS . 0.15 Lu:
S .
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VOLATILE TRACE ELEMENTS AND THE CHARACTERIZATION OF THE CAYLEY FORMATION AND THE
PRIMITIVE LUNAR CRUST

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1313-1324
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AND METEORITIC MATTER

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE

P. 265-267

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

SOIL 15231
339

Handbook of Lunar Soils



SOIL:

LOCATION COMMENTS: Station 6, Apennine Front.

center,

GENERIC SUBSAMPLES:

Sample from center of rim.

15240

MISCELLANEOUS:

Floor of a smal) crater with glass in the
Crater less than 1 m in diameter.

1. 15241 (197.4 gm): <1 mm 1. Collected mass:
2. 15242 ( 18.9 gm): 1-2 mm 2. Color:
3, 15243 { 31.8 gm): 2-4 mm 3. Bag no.:
4, 15244 ( 32.6 gm): 4-10 mm 4, Container: Teflon bag; returned in
5.% 15245 ( 115.5 gm): > 1 em sample collection bag 3, fn
6. 15240 ( 67.1 gm): Reserve air. Processed in NZ'
* 89 pieces of glass coated breccias which
may not be representative of the soil.
Mass not included in sofl total,
' SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS: PETROGRAPHY: (125-250 um)
{Heiken and McKay, 1972-unpublished)
1. Is/FeO: 45,0, submature
2. Agglutinates: Components =%
3. Agglutinates 45
4 Microbreccias:
¢ Recrystallized 6
> . Yitric 1
GRAIN SIZE PARAMETERS: Angular Glass
1. M: Brown )
B Gray -
2. Md: 108 um Colorless Glass 1
3 Glass Droplets
: Green 10
Brown 2
MAJOR ELEMENTS: TRACE ELEMENTS: .
Clinopyroxene 9
{Palme et al., 1978) Orthopyroxene 3
0livine 7
3 bom oS Feldspar 9
Sio2 : Sc:  24.7 La: 27.2 Orthoclase
. . . Basalt
TiOz : v Ce: 71.8 Equi. 2
A1,0,: Co: 39.6 Nd: 45 Halocryst. -
e oo Ni: 270 sm:  11.65 Ophitic -
r203. : * g Anorthosite -
Fe0 Ba: 274 Eu: 1.43 Opaques
Mn0 Sr: 140 Tb: 2.43
Mg0 Hf: 9.34 Dy: 15.6 Total Nu@ber
a0 : Ta: 1.25  Ho:  3.56 Grains 100
Nazo S Th: 3.84 Tm: 1.61
K~0 u: 0.9 Yb: 9.23
Py0g : Lu: 1.26
S .
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BIBLIOGRAPHY FOR 15241

APOLLO 15 PET (1972)

APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION
SCIENCE

VoL. 175 P. 363

MORRIS,R.V. (1978)
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:
SOME CONCEPTS AND iS/FEOQ COMPILATION

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 2287-2298

PALME,H. + BADDENHMAUSEN,H. + CENDALES,M. + (1978)
DRE IBUS,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

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
yoL. 1, 25-58
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SOIL: 15250

LOCATION COMMENTS: Station 6, Apennine Front. Surface soil, from rim of crater where

sample 15240 was collected.

GENERIC SUBSAMPLES: MISCELLANEOQUS:

1. 15251 ( 380.9 gm): <1 mm 1. Collected mass: 601.4 gm

2. 152582 ( 8.3 gm): 1-2 mm 2. Color: Light gray (field description)
3. 15253 ( 4.0 gm): 2-4 mm 3. Bag no.: Doc. bag 164

4, 15254 ( 1.2 gm): 4-10 mm 4, Container: Teflon bag; returned in

5. ( gm): > 1 cm sample collection bag 3, in
6. 15250 ( 207.0 gm): Reserve air. Processed in Np.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

PETROGRAPHY: (125-250 um)
{Heiken and McKay, 1972-unpublished)

MATURITY PARAMETERS:

1. Is/FeO: 75.0, mature )
2. Agglutinates: Components 2
3. Agglutinates 54,0
4 Microbreccias:
‘ Recrystallized g.g
. Vitric .
GRAIN SIZE PARAMETERS: Angular Glass
1. M.: Brown 5.5
R & Gray 0.5
2. Md:. 56 um Colorless Glass -
3 Glass Droplets
* Green 9.5
. . Brown 3.5
MAJOR ELEMENTS: TRACE ELEMENTS: C11{nopyroxene 9.5
(Carron et al., 1972) (Cuttitta et al., 1973) Orthopyroxene 1.5
Olivine 2.0
2 pem ppm Feldspar 2.5
SiO2 ;47,02 Sc: 24 La: 40 Orthoclase
i . . . Basait
T102 : 1.49 y: 85 Ce: Equi. v 2.5
A1203: 16.28 Co: 46 Nd: Halocryst. 0.5
. . . Ophitic 2.0
Cry05:  0.30 Ni: 405 Sm: Anorthosi te _
FeG : 12.00 Ba: 340 Eu: Opaques
MnO 0.16 Sr: 160 Tb:
Mg0 10.31 Hf: Oy: Total Number
Ca0 : 11.25 Ta: Ho: Grains 200
NaZO ¢ 0.54 Th: Tm:
KZO 0.22 U Yb: 11
P205 : 0.24 Lu:
) s
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LOCATION COMMENTS:

GENERIC SUBSAMPLES:

. 15261 (
15262 (
15263 (
15264 g
15260 (

AN B WN -
.

MATURITY PARAMETERS:

1. Is/FeO: 77.0, mature
2. Agglutinates:

3.
4.

SOIL:

15260

Station 6, Apennine Front.
Soil from bottom of an approximately 10 cm deep trench.

gm):
gm):
gm):
gm):
gm):
gm):

<1
1-2
2-4
4-10
> 1

Rese

PEEE

-

MISCELLANEOUS:

Collected mass:
Color:

Bag no.:
Container:

sampl
air.

Rim of a subdued, 10 m diameter crater.

610.5 gm

Doc. bag 166
Teflon bag; returned in

e collection bag 3, in
Processed in NZ‘

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

GRAIN SIZE PARAMETERS:

1% Mz:

3.
MAJOR ELEMENTS:

76.5 um
3o Md: 46.3 um

{Brunfelt et al., 1972)

2
5102
T1'0z : 1.40
A1203: 16.1
Cr203: 0.36
FeO0 : 12.09
MnO0 :  0.16
Mgl :
cad0 . 11.89
Nazo : 0.45
KZO
PO

2% ¢

Sc¢:
v:
Co:
Ni:

81
4z
250
260
136

TRACE ELEMENTS:
(Duncan et al., 1975)

ppm

La:
Ce:
Nd:
Sm:
Eu:
Tb:
Dy:
Ho:
Tm:
Yb:
Lu:

bpm

346

PETROGRAPHY:

(125-250 um)

(Heiken and McKay, 1972-unpublished)

Components

Agglutinates
Microbreccias:

Recrystallized 7.0

Vitric
Angular Glass

Brown

Gray

Colorless Glass

Glass Droplets

Green

Brown
Clinopyroxene
Orthopyroxene
Olivine
Feldspar
Orthoclase
Basalt

Equi.

Halocryst.

Ophitic
Anorthosite
Pyroxenite

- e

Total Number
Grains

200
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SOIL 15261
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HADLEY-APENNINE

LUNAR SC!ENCE I1VTHE LUNAR SCIENCE INSTITUTE

P. 669

TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSKI,W. + WARE,N.G., (1973)
LUNAR HIGHLANDS COMPOSITION -~ APENNINE FRONT

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1445-1460

WALKER,R.J. + PAPIKE,J.J. (1981)

THE APOLLO 15 REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND MIXING

IN PROCEEDINGS OF THE 12t+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 509-517

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 15261
349

Handbook of Lunar Soils



LOCATION COMMENTS:

GENERIC SUBSAMPLES:

1. 15271 ( 798.3
2. 15272 ( 20.7
3. 18273 ( 13.7
4. 15274 ( 4.4
5. (

6. 15270 ( 319.0

MATURITY PARAMETERS:

SOIL:

15270

Station 6, Apennine Front. “Typical” surface sofl, collected near the

LRY, about 1}

gm): 2-
gm):
gm):
gm): Reserve

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

1. Is/FeO: 63.0, mature

2. Agglutinates:
3.
4.

GRAIN SIZE PARAMETERS:

1. Mz: 94 um
2. Md: 70.4 um
3.-

MAJOR ELEMENTS:

(Apollo 15 P.E.T., 1970)(Duncan et al., 1975)

%

si0, : 46.70  Sc:
T10z + .47 v
A1203: 16.51 Co:
Cr203: 0.38 Ni:
Fe0 : 12.15 Ba:
Mn0 : 0.16 Sr:
Mg0 : 10.55 Hf:
Ca0 : 11.29 Ta:
Nazo : 0.43 Th:
K20 0.21 U
PZOS . 0.21

S : 0.08

TRACE ELEMENTS:

ppm ppm
La:
80 Ce:
40 Nd:
231 Sm:
265 Eu:
137 Tb:
Dy:
Ho:
Tm:
Yd:
Lu:

m southeast of a 10 m diameter crater.

MISCELLANEOUS:

1. Collected mass: 1156.1 gm
2. Color:

3. Bag no.: Doc. bag 167

4. Container:

Teflon bag, returned in .

sample collection bag 3, in
afr. Processed in Nz.

PETROGRAPHY: (90-125 um)
{Basu et al., 1981)
Components %
Monomineralic 39.5
Plagioclase 9.3
Pyroxene 23.7
0livine 4,2
Opaques (1.3)
Oxides 1.3
Metal,
Sulph.
S$il11ca Phase 1.0
Crystalline
: Lithics 10.9
ANT Suite (0.6)
Anorthosite 0.6
Gabbroic
Mare Basalt (6.8)
0liv.-Bearing 1.3
0liv.-Free (4.2)
Microgabbroic 1.0
Porphyritic,

Etc. 2.2
Ophitic, Etc. 1.0
Intersertal/

Granular

Other 1.3
Non-Mare Basalt (1.9)

Feldspathic

KREEPY 1.9

Plag-Phyic
Indeterminate 1.6
350

|

Components

Breccias
Vitric
Dark Matrix
Light Matrix
Crystalline
Poikilitic
Melt Matrix
Other
Agglutinate
Glass 6.1
Ropy/
Clast-Laden
Quench-
Crystals
(Vitrophyres)
Green Glass
Other 0.3
Devitrified 1.0
{Cryptocry.)
Crystal/
Clast-Free
Green
Yellow
Gray,
Colorless
Brown, Black,
Etc.
Miscellaneous

—
—

—
—

o OOOwWm™m
.
[ Q7 WAWO WYY

(7]
.

1.6
{0.3)

(3.2)
0.6
1.0

0.6
1.0

Total number

particles 312
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AXON,H.J. + GOLDSTEIN, J.!. (1973)
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BASU,A. + McKAY,D.S. + GRIFFITHS,S.A. + NACE,G. (1981)
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PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1975-2004

BOGARD,D.D. + NYQUIST,L.E.  (1973)

40AR/36AR VARIATIONS IN APOLLO 15 AND 16 REGOLITH
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1975-1986
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TRAPPED SOLAR AND COSMOGENIC NOBLE-GAS ABUNDANCES IN APOLLO 15 AND APOLLO 16
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SoH
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STRONTIUM [SOTOPE GEOCHEMISTRY OF APOLLO 15 BASALTS
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PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VoL. 2 P. 2123-2130

FIREMAN,E.L. (1972)
DEPTH VARIAITON OF AR37 AND AR39 IN LUNAR MATERIAL

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P. 364-367

FIREMAN,E.L. + D'AMICO,J. + DEFELICE,J. + SPANNAGEL,G. (1972)
RADIOACTIVITIES IN RETURNED LUNAR MATERTALS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. Il P. 1747-1763
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FRIEBELE,E.J. + GRISCOM,D.L. + MARQUARDT,C.L. + WEEKS,R.A. + PRESTEL,D. (1974)

TEMPERATURE DEPENDENCEOF THE FERROMAGNETIC RESONANCE L INEWIDTH OF LUNAR SOILS,
IRON AND MAGNETITE PRECIPITATES IN SIMULATED LUNAR GLASSES, AND NONSPHERICAL
METALLIC IRON PARTICLES

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE
VOL. 3 P. 2729-2736

GIBSON,E.K.,JR. + ANDRAWES,F.F. (1978)

NATURE OF THE GASES RELEASED FROM LUNAR ROCKS

AND SOILS UPON CRUSHING

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 2433-2450

GIBSON,E.K.,JR. + MOORE,G.W. (1973)

CARBON AND SULPHUR DISTRIBUTIONS AND ABUNDANCES IN LUNAR FINES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1577-1586

GOEL,P.S. + KOTHARI,B.K. (1972)
TOTAL NITROGEN CONTENTS OF SOME APOLLO 14 LUNAR SAMPLES BY NEUTRON ACTIVATION
ANALYS IS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VoL. 11 P. 2041-2051

GOLDSTEIN, J«l. + AXON,H.J. (1973)
COMPOSITION, STRUCTURE, AND THERMAL HISTORY OF METALLIC PARTICLES FROM 3 APOLLO
16 SOILS, 65701, 68501, AND 63501

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOoL. 1 P. 751-776

HODGES,F.N. + KUSHIRO, . (1973)
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 1 P. 1033-1048

‘HUGHES,T.C. + KEAYS,R.R. + LOVERING,J.F. (1973)

SIDEROPHILE AND VOLATILE TRACE ELEMENTS IN 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 IVTHE LUNAR SCIENCE INSTITUTE

P. 400

JOHNSON, T.V. + SAUNDERS,R.S. + MATSON,D.L. + MOSHER, J.A. (1977)
A T102 ABUNDANCE MAP FOR THE NORTHERN MARIA

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE
YOL. 1 P. 1029-1036

JORDAN, J.L. + HEYMANN,D. + LAKATOS,S. (1974)

INERT-GAS PATTERNS IN REGOLITH AT APOLLO 15 LANDING SITE
GEOCHIMICA ET COSMOCHIMICA ACTA

VOL. 38 (1) P. 65-78

KAPLAN, | .R. + KERRIDGE,J.F. + PETROWSK!,C. (1976)
L IGHT ELEMENT GEOCHEMISTRY OF THE APOLLO 15 SITE

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE
VOL. 1t P. 481-492

SOIL 15271
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KEITH,J.E. + CLARK,R.S. + BENNETT,L.J.  (1975)

THE SATURATED ACTIVITIES OF 22NA, 54MN, AND 56CO AND THE DEPTH OF SAMPLING OF
SOILS

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1879-1890

KEITH,J.E. + CLARK,R.S. + RICHARDSON,K.A. (1972)

GAMMA-RAY MEASUREMENTSOF APOLLO 12, 14, AND 15 LUNAR SAMPLES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. Il P. 1671-1681

KOTHAR!,B.K. + GOEL, P.S. (1973)
NITROGEN IN LUNAR SAMPLES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1587-1596

KOTHARI,B.K. + GOEL,P.S. (1973)

TOTAL NITROGEN ABUNDANCES IN SEVERAL LUNAR SAMPLES
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE

P. 292

LAKATOS,S. + HEYMANN,D. + YANIV,A. (1973)

GREEN SPHERULES FROM APOLLO 15 - INFERENCES ABOUT THEIR ORIGIN FROM INERT
GAS MEASUREMENTS

THE MOON

voL. 7 P. 132

LAUL,J.C. + PAPIKE,J.J. (1980)

THE LUNAR REGOLITH: COMPARATIVE CHEMISTRY OF THE APOLLO SITES

IN PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VoL. 2, 1307-1340

MARK,R.K. + CLIFF,R.A. + LEE-HU,C. + WEATHERILL,G.W. (1973)
RB-SR STUDIES OF LUNARBRECCIAS AND SOILS

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

YoL. 2 P. 1785-1796

MASON,B. + JAROSEWICH,E. + MELSON,W.G. (1972)

MINERALOGY, PETROLOGY,AND CHEMICAL COMPOSITION OF LUNAR SAMPLES 15085, 15256,
15271, 15471, 15475, 15476, 15535, 15555, AND. 15556

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 1 P. 785-797

MAXWELL,J.A. + BOUVIER,J.L. + WIIK,H.B. (1972)

CHEMICAL COMPOSITION OF SOME APOLLO 15 LUNAR SAMPLES

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P. 233-238

MOORE,C.B. + CRIPE, J.D. (1974)

TOTAL SULFUR CONTENTS OF APOLLO 15 AND APOLLO 16 LUNAR SAMPLES
LUNAR SCIENCE V - L.S.l. + J.S.C.

PART Il P. 523=-525

MOORE,C.B. + LEWIS,C.F, + GIBSON,E.K.,JR. (1972)
CARBON AND NITROGEN INAPOLLO 15 LUNAR SAMPLES

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P. 316-318
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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, 1613-1624

MORR!S,R.V. (1976)
SURFACE EXPOSURE INDICES OF LUNAR SOILS: A COMPARATIVE FMR STUDY

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE
VyOoL. 1 P. 315-335

MORRIS,R.V. (1977)

ORIGIN AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF FINE-
GRAINED METAL IN 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

IN 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 THE11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VoL. 2, 1697-1712

NYQUIST,L.E. + GAST,P.W. + CHURCH,S.E. + WIESMANN,H. + BANSAL,B.M. (1972)
RB-SR SYSTEMATICS FOR CHEMICALLY DEFINED APOLLO 15 MATERIALS

THE APOLLO 15 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. (1973)
RB-SR SYSTEMATICS FOR CHEMICALLY DEFINED APOLLO 15 AND 16 MATERIALS

PROCEECINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1823-1846

PAPIKE,J.J. + SIMON,S.B. + WHITE,C. + LAW,J.C. (1981)
THE RELATIONSHIP OF THE LUNAR REGOLITH <10 um FRACTION AND AGGLUTINATES.

PART 1; A MODEL FOR AGGLUTINATE FORMATION AND SOME {NDIRECT SUPPORTIVE
EVIDENCE '

IN PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 409-420

PHAKEY,P.P. + HUTCHEON, |.D. + RAJAN,R.S. + PRICE,P.B.  (1972)
RADIATION EFFECTS IN SOILS FROM FIVE LUNAR MISSIONS
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. 111 P. 2905-2917

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM=-STAAB,R.K.L. + WINZER,S.R. (1974)
ORIGIN OF APOLLO 17 ROCKS AND SOILS

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1255-1268
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RANCITELLI,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. (1972)

LUNAR SURFACE PROCESSES AND COSMIC RAY CHARACTERIZATION FROM APOLLO 12-15
LUNAR SAMPLE ANALYSES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. It P. 1681-1693

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

SIMON,S.B. + PAPIKE,J.J. + LAUL,J.C. (1981)

THE LUNAR REGOLITH: COMPARATIVE STUDIES OF THE APOLLO AND LUNA SITES.
PETROLOGY OF SOILS FROM APOLLO 17, LUNA 16, 20, AND 24

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 371-388

STOFFLER,D. + DENCE,M.R. + GRAUP,G. + ABADIAN,M. (1974)

INTERPRETATION OF EJECTA FORMATIONS AT APOLLO 14 AND 16 SITES BY A COMPARATIVE
ANALYSIS OF EXPERIMENTAL, TERRESTRIAL, AND LUNAR'CRATERS

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 1 P. 137-150

TAYLOR,S.R. + GORTON,M.P. + MUIR,P., + NANCE,W. + RUDOWSKI,R. + WARE,N.G. (1972)
COMPOSITION OF THE LUNAR HIGHLANDS (. THE APPIENE FRONT

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE

P. - 262-264

TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSKI,W. + WARE,N.G. (1973)
LUNAR HIGHLANDS COMPOSITION =~ APENNINE FRONT

PROCEEDINGS OF THE FOURTH LUNAR SC1ENCE CONFERENCE

VOL. 2 P. 1445-1460

THODE H.G. + REES,C.E. (1976)

SULPHUR ISOTOPES IN GRAIN SIZE FRACTIONS OF LUNAR SOILS
FROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE
VOL. 1 P. 459-468

WALKER,R.J. + PAPIKE,J.J. (1981)
THE APOLLO 15 REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND MIXING

IN PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 509-517

WALKER,R.J. + PAPIKE, J.J. (1981)

THE RELATIONSHIP OF THE LUNAR REGOLITH <10 um FRACTION AND AGGLUTINATES.
PART 11: CHEMICAL COMPOSI;ION OF AGGLUTINATE GLASS AS A TEST OF "FUSION
OF THE FINEST FRACTION" (F~) MODEL

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE

12A, 421-432

WANKE,H. + BADDENHAUSEN,H. + BALACESCU,A. + TESCHKE,F. + SPETTEL,B. + (1972)
DREIBUS,G. + PALME,H. + QUIJANO-RICO,M. + KRUSE,H. + WLOTZKA,F. + BEGEMANN,F.

MULT IELEMENT ANALYSES OF LUNAR SAMPLES AND SOME [MPLICATIONS OF THE RESULTS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. Il P. 1251-1269

WEEKS,R.A., (1973)
FERROMAGNET IC PHASES OF LUNAR FINES AND BRECCIAS - ELECTRON MAGNETIC RESONANCE
SPECTRA OF APOLLO 16 SAMPLES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 3 P. 2763-2782 SOIL 15271
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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

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. + SATO,J. (1972)
COSMONUCL IDES N LUNARSOIL.FROM APOLLO 15

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P. 404-406

ZELLNER,B. + LEAKE,M.+ LEBERTRE,T. + DUSEAUX,M. + DOLLFUS,A. (1977)
THE ASTEROID ALBEDO SCALE. |. LABORATORY POLARIMETRY OF METEORITES
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE

VOoL. 1 P. 1091=1110
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SOIL: 15290

LOCATION COMMENTS: Station 6, Apennine Front. Collected 30 m south of a 10 m diameter
crater. Surface sample. Collected with a black and white breccia.

GENERIC SUBSAMPLES: MISCELLANEOUS:

1. 15291 ( 169.0 gm): <1 mm 1. Collected mass: 246.3 gm

2. 15292 ( 5,4 gm): 1-2 mm 2. Color:

3, 15293 ( 6.7 gm): 2-4 mm 3. Bag no.: Doc. bag 188

4. 15294 ( 10.2 gm): 4-10 mm 4. Container: Teflon bag; returned in

5.% 15295 ( 947.3 gm): > 1 cm sample collection bag 3, in
6. 15290 ( 55.0 gm): Reserve air. Processed in N,.

* Not included in total mass of sofl.
SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS: PETROGRAPHY: (125-250 um)

(Heiken and McKay, 1972-unpublished)
1. Is/FeO: 63.0, mature

2. Agglutinates: Components =
3. Agglutinates 16.0
4 Microbreccias:
' Recrystallized 3; o
. Yitric .
GRAIN SIZE PARAMETERS: Angular Glass o
. Brown .
1. Mz. 126.0 um Gray -
2. Md: 85.4 um Colorless Glass -
3 Glass Droplets
* Green 3.0
. . Brown 2.0
MAJOR ELEMENTS: TRACE ELEMENTS: C1inopyroxene 12.0
{Carron et al., 1972) (Cuttitta et al., 1973) Orthopyroxene 5.0
Olivine .
= ppm ppn Feldspar 12.0
SiO2 47,21 Sc: 24 La: 42 Orthoclase

. . . Basalt
T'IO2 :+ 1.44 Yy : 103 Ce: Equi. 8.0
A1203: 16.40 . Co: 46 Nd: Haloc:yst. -

. . . . Ophitic -
Cr203. 0.29 Ni: 300 Sm: Anorthosi te 4.0
FeO : 11,78 Ba: 350 Eu: Opaques
Mn0 0.17 Sr: 160 Tb:

Mg0 : 10.25 Hf: Dy: Total Number
Cad : 11.47 Ta: Ho: Grains 150
Na20 : 0.53 Th: Tm:
KZO : 0.2 U : Yb: 12
ons % 9.25 Lu:
S
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BIBLIOGRAPHY FOR 15291

APOLLO 15 PET (1972)

APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION
SCIENCE

VOL. 175 P. 363

BEHRMANN,C.J. + CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + RALSTON,C. + WALKER,R. (1973)
+ YUHAS,D.

COSMIC-RAY EXPOSURE HISTORY OF NORTH RAY AND SOUTH RAY MATERIAL

PROCEEDINGS OF THE FOURTH LUNAR SC!ENCE CONFERENCE

VOL. 2 P. 1957-1974

BRUNFELT,A.0. + HEIER,K.S. + NILSSEN,B. + STEINNES,E. + SUNDVOLL,B. (1972)
ELEMENTAL COMPOSITION OF APOLLO 15 SAMPLES

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE"

P. 195-197

BRUNFELT,A.0. + HEIER,K.S. + NILSSEN,B. + SUNDVOLL,B. + STEINNES,E. (1973)
GEQCHEMISTRY OF APOLLO15 AND 16 MATERIALS

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

YOL. 2 P. 1209-1218

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 SOIL SAMPLES FROM APOLLO 15 MISSION
THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
. 198-201 '

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

HODGES,F.N. + KUSHIRO,l. (1973)

PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. ¥ P. 1033-1048

HUA,C.T. + DOLLFUS,A.+ MANDEVILLE,J.C. - (1976)
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. (1974)

LABILE AND NONLABILE ELEMENT RELATIONSHIPS AMONG APOLLO 17 SAMPLES
PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1685-1702

JUAN,V.C. + CHEN, J.C.+ HUANG,C.K. + CHEN,P.Y. + WANG-LEE,C.M. (1972)
PETROLOGY AND CHEMISTRY OF SOME APOLLO 15 REGOLITHS

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE

P. 116-122

MOORE,C.8. + CRIPE,J.D.  (1974) .

TOTAL SULFUR CONTENTS OF APOLLO 15 AND APOLLO 16 LUNAR SAMPLES
LUNAR SCIENCE V - L.S.1. + J.S.C.

PART Il P. 523-525

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. (1972)
CARBON AND NITROGEN INAPOLLO 15 LUNAR SAMPLES

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P. 316-318

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
VOoL. 2 P. 1613-1624

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

MORRIS,R.V. . (1978)

THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:

SOME CONCEPTS AND IS/FEO COMPILATION

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VoL. 2, 2287-2298

STOFFLER,D. + DENCE,M.R. + GRAUP,G. + ABADIAN,M. (1974)

INTERPRETATION OF EJECTA FORMATIONS AT APOLLO 14 AND 16 SITES BY A COMPARATIVE
ANALYS|S OF EXPERIMENTAL, TERRESTRIAL, AND LUNAR CRATERS !

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

voL. 1 P. 137-150

VON ENGELHARDT,W. + ARNDT,J. + SCHNEIDER,H. (1973)

APOLLO 15 - EVOLUTION OF THE REGOLITH AND ORIGIN OF GLASSES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOoL. 1 P. 239-250

WALKER,R.J. + PAPIKE,J.J. (1981)

THE APOLLO 15 REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND MIXING
IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 509-517

ZELLNER,B. + LEAKE,M.+ LEBERTRE,T. + DUSEAUX,M. + DOLLFUS,A. (1977)
THE ASTEROID ALBEDO SCALE. !. LABORATORY POLARIMETRY OF METEORITES
PROCEED INGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE

VOL. 1 P. 1091-1110
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SOIL:

LOCATION COMMENTS: Station 7, Spur Crater.

comprehensive sample.

GENERIC SUBSAMPLES:

1. 15301 ( 810.2 gm): <1 mm

2. 15302 ( 23.2 gm): 1-2 mm

3. 15303 ( 12.7 gm): 2-4 mm

4, 15304 ( 7.3 om): 4-10 mm
5.* { 140.1 ogm): > 1l cem

6. 15300 ( 390.7. gm): Reserve. .

* Not included in total mass of soil.
15305 - aggregate of green glass
spherules, 15306 - breccia.

15307 - hollow glass sphere.
15308 - breccia.

15300

Sofl sample collected to accompany the

MISCELLANEOUS:

1.
2.
3.
4.

Collected mass:
Color:

Bag no.:
Container:

1244.1 gm

Doc. bag 173
Teflon bag; returned in
sample ccllection bag 3, in
air. Processed in NZ'

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS:

1.
2.

Is/FeO: 48.0, submature
Agglutinates:

GRAIN SIZE PARAMETERS:
1. Mz:
2. Md:
3.
MAJOR ELEMENTS:
(Apoile 15 P.E.T.,

73.8 um

TRACE ELEMENTS:

= ppm pem

S\'O2 : 49.91 Sc: La:
T102 .17 y: 97 Ce:
A1203 14.53 Co: 51 Nd:
Cr203 Ni: 234 Sm:
Fe0 : 14.05 Ba: 190 Eu:
Mn0 0.19 Sr: 110 Tb:
Mg0 : 12.12 Hf: Dy:
Ca0 : 10.70 Ta: Ho:
Nazo : 0.35 Th: Tm:
K20 0.16 U: Yb:
9205 : 0.15 Lu:
S : 0.04

1972)(Duncan et al., 1975)

PETROGRAPHY: (90-125 um)

(Basu et al., 1981)

Components % Components 3

Monomineralic 13.7 Breccias 9.3
Plagioclase 5.0 Vitric (7.1)
Pyroxene 6.8 Dark Matrix 5.6
Olivine 1.9 Light Matrix 1,5
Opaques Crystaliine (2.2)

Oxides Pofkilitic 0.3

Metal, Melt Matrix

Sulph. Other 1.9

Silica Phase 0.3 Agglutinate 40.9

Crystalline Glass 30.0
Lithics 5.4 Ropy/

ANT Suite {0.9) Clast-Laden 4.0

Anorthosite 0.6 Quench-

Gabbroic 0.6 Crystals {1.2)
Mare Basalt {1.8) (Vitrophyres)
Oliv.-Bearing 0.6 Green Glass 1.2
0liv.-Free {0.9) Other

Microgabbroic 0.3 Devitrified 2.2

Porphyritic, (Cryptocry.)

Etc. 0.6 Crystal/
Ophitic, Etc. Clast-Free (22.6)
Intersertal/ Green 19.5
Granular Yellow 1.2
Other 0.3 Gray,

Non-Mare Basalt (1.2) Colorless
Feldspathic Brown, Black,
KREEPy 1.2 Etc. 1.9
Plag-Phyic Miscellaneous

Indeterminate 1.5

Total number
particles 323
362
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SOIL: 15310

LOCATION COMMENTS: Station 7, Spur Crater. Soil in ba? withzrake sample. Surface soil,
collected over an area appproximately 1 m“. Rim of 100 m, subdued

crater.
GENERIC SUBSAMPLES: MISCELLANEOQUS:
1. 15311 ( 295.0 gm): <1 mm 1. Collected mass: 463.9 gm
2. 15312 ( 10.1 gm): 1-2 mm 2. Color:
3. 15313 { 9.8 gm): 2-4 mm 3. Bag no.: Doc. bag 172
4. 15314 ( 8.4 gm): 4-10 mm 4, Container: Teflon bag; returned in
5.* ( gm): > 1 cm sample collection bag 3, in
6. 15310 ( 140.6 gm): Reserve air. Processed in Nye

* Rake sample. 78 fragments of breccia,
basalt, and glass. Might bfas soil
sample with flakes of these rocks.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS: PETROGRAPHY: (125-250 um)
(Heiken and McKay, 1972, un-
1. 1 /Fe0: publ{shed)
2. Agglutinates: Component S
3.
4 Glass Droplets, Clear,
' Pale Green 46.5
. Glass Droplets, Yellow-
GRAIN SIZE PARAMETERS: Brown ' 4.5
1. M- Glass Fragments 1.0
I & Agglutinates 9.0
2. Md: 83 um Microbreccia 6.0
3 Clinopyroxene 7.5
* Orthopyroxene 2.5
MAJOR ELEMENTS: | TRACE ELEMENTS: Feldspar i
Anorthosite --
EiE pem pem Clastic Rock 1.0
Sio2 : Sc: La: Glass Fragments 1.5
. . . . Microbreccia 9.0
T102 : v: Ce: O0livine 1.0
Al 203: Co: Nd:
Cr203: Ni: Sm: Grains Counted 200
FeQ : Ba: Eu:
Mn0 Sr: Tb:
Mg0 Hf: Dy:
Ca0 : Ta: Ho:
Nazo s Th: Tm:
KZO 3 u: Yb:
PZOS 7 Lu:
S .
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SOIL: 15400

LOCATION COMMENTS: - Station 6a, 150 m up slope from the base of the Apennine Front,.as
determined on the photogeologic map. On a 15 degree slope. Collected
with a breccia sample from a fillet.

GENERIC SUBSAMPLES: MISCELLANEOUS:

1. 15401 ( 86.4 gm): <1 mm 1. Collected mass: 152.7 gm

2, 15402 ( 4.8 gm): 1-2 mm 2. Color: Gray, with greenish hue

3, 15403 ( 6.1 gm): 2-4 mm (field description)

4, 15404 ( 7.9 gm): 4-10 mm 3. Bag no.: Doc. bag 168

5.* 15405 ( 513.1 gm): > 1l cm 4. Container: Teflon bag; returned-in

6. 15400 ( 47.5 gm): Reserve sample collection bag 6, in

air. Processed in Nz.
* Not included fn total mass of soil.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS:

1% Is/FeO: 5.6, immature
2. Agglutinates:

4.
GRAIN SIZE PARAMETERS:
1. M_: .33 (<1 cm); 61 (<1 mm)

2z
2. Md:
138 .
MAJOR ELEMENTS: TRACE ELEMENTS:
(Taylor et al., 1973) (Masuda et al., 1972)
2 pom ppm
5102 : 45.35 Sc: La: 19.40
TiO2 : 0.40 vV Ce: 51.0
A1203: 7.52 Co: Nd:
Cr203: 0.44 Ni: Sm: 31.91
Fe0 : 20.1 Ba: Eu: 1.003
MnO0 : 0.22 Sr: Tb:
Mg0 : 17.08 Hf: Dy: 12.50
Ca0 : 8.42 Ta: Ho:
Nazo ¢ 0.13 Th: Tm:
KZO : u: Yb: 6.41
PZOS : Lu: 0.952
S d
374
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LOCATION COMMENTS: Station 7, north rim of Spur Crater.
on crater rim.

GENERIC SUBSAMPLES:

1. 15411 ( 103.3 gm): <1 mm
2. 15412 ( 7.1 gm): 1-2 m
3. 15413 ( 6.7 gm): 2-4 mm
4, 15414 ( 4.0 gnm): 4-10 mm
5.*% (1143.3 gm): > 1 om
6. 15410 ( 56.2 gm): Reserve

* Three breccfa samples (15417 to 15419).

Not included in mass of soil.

SOIL: 15410

MISCELLANEQUS:

1. Collected
2. Color:

3. Bag no.:
4. Container:

Surface sample, in "rocky" area

mass: 177.3 gm

Doc. bag 194
Teflon bag; returned in
sample collection bag 3, in
air. Processed in NZ'

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS:

1. Is/FeO: 43.0, submature

2. Agglutinates:
3'
40

GRAIN SIZE PARAMETERS:

MAJOR ELEMENTS:
(Witlis et al., 1972)

%
S'IO2 : 46.22
T102 :  1.09
A1203: 15.08
Cr203: 0.37
Fe0 : 13.36
Mn0 : 0,18
MgO : 11.74
a0 : 10.91
Nazo : 0.36
KZO : 0.16
9205 ¢ 0.17
S

TRACE ELEMENTS:

(Laul & Schmitt, 1973)
bpm ppm
23 La: 18

103 Ce: 51
43 Nd:
Sm: 8.4
180 Eu: 1.0
Th: 1.5
6.4 Dy: -
0.75 Ho:
3.0 Tm:
0.9 Yb: 5.9
Lu: 0.90
380
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LOCATION COMMENTS:

GENERIC SUBSAMPLES:

1.
2.
3.
4.
5.*

6.

* Not included in total mass of sofl.

MATURITY PARAMETERS:

1.
2.
3.
4

15421 (
15422 (
15423 |
15424
15425 |

to 15426 (

Is/FeO:

Agglutinates:

SOIL: 15420

.Station 7, Spur Crater, on the rim.

soil from around it.

gm): <1 mm
gm): 1-2 mm
om): 2-4 mm
gm): 4-10 mm
gm): > 1l em

gm): Reserve

MISCELLANEOUS:
1. Collected

mass: 30

Friable greenish breccia plus

8.4 am

2. Color: 5GY 5/1 {greenfish brown-gray)

3. Bag no.:
4, Container:

Doc. bag
Teflon
sample
aier, P

195

bag; returned in
collection bag 3, in
rocessed in NZ'

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
PETROGRAPHY: (125-250 um)

GRAIN SIZE PARAMETERS:

1. Mz: 96 um

2.

Md:

MAJOR ELEMENTS:
(Apollo 15 P.E.T., 1972) (Taylor et al., 1973}

3
5102 : 45,18
T'IO2 : 1.14
Al,04: 15.06
Cr203: 0.40
Fe0 : 13.72
MnO 0.18
Mg0 : 12.14
Ca0 : 11.11
Nazo : 0.36
K50 0.11
PZOS : 0.09
S

Sc:
Vo
Co:
Ni:
Ba:
L
Hf:
Ta:
Th:
u:

ppm
0.07

121

2.68

1.49

TRACE ELEMENTS:

La:
Ce:
Nd:
Sm:
Eu:
Tb:
Dy:
Ho:
Tm:
Yb:
Lu:

ppm
10.2
28.0
15.0
4.3
0.71
0.87
5.7
1.39
0.59
3.57
0.55

382

(Heiken and McKay, 1972, un-
published)

Component %
Glass Droplets, Clear,

Pale
Glass D
Brown
Glass F

7
Agglutinates 8
Microbreccia 0.
Clinopyroxene 1
Orthopyroxene 0
Feldspar 0

Basalt
Anortho
Clastic
Glass F

Green 82.0
roplets, Yellow-

ragments -

site -
Rock .-
ragments .-

Microbreccia -

01livine

Grains

Counted 200

Handbook of Lunar Soils



BIBLIOGRAPHY FOR 15421

APOLLO 15 PET (1972)

APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION
SCIENCE

VOL. 175 P. 363

BARNES, | .L. + GARNER,E.L. + GRAMLICH,J.W. + MACHLAN,L.A. + MOODY,J.R. + (1973)
+ MOORE,L.J. + MURPHY,T.J. + SHIELDS,W.R.

I'SOTOPIC ABUNDANCE RAT!OS AND CONCENTRATIONS OF SELECTED ELEMENTS IN SOME
APOLLO 15 AND APOLLO16 SAMPLES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1197-1208

BASU,A. + MCKAY,D.S. + NACE,G. + GRIFFITHS,S.A.  (1980)
PETROGRAPHY OF LUNAR SOIL 15601

IN PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOoL. 2, 1727-1741

CLAYTON, R.N. + HURD,J.M. + MAYEDA,T.K. (1973)

OXYGEN [|SOTOPIC COMPOSITIONS OF APOLLO 15, 16, AND 17 SAMPLES, AND THEIR BEARING
ON LUNAR ORIGIN ANDPETROGENESIS

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1535-1542

CLAYTON,R.N. + HURD,J.M. + MAYEDA,T.K. (1972)

OXYGEN ISOTOPIC COMPOSITIONS AND OXYGEN CONCENTRATIONS OF APOLLO 14 AND
APOLLO 15 ROCKS ANDSOILS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOoL. || P. 1455-1465

CLAYTON,R.N. + MAYEDA,T.K.  (1975)

GENETIC RELATIONS BETWEEN THE MOON AND METEORITES
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1761-1770

DELANO, J.W. (1980)

CHEMISTRY AND LIQUIDUS PHASE RELATIONS OF APOLLO 15 RED GLASS:
IMPLICATIONS FOR THE DEEP LUNAR INTERIOR

IN PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE

voL. 1, 251-288

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G., (1973)

THE DISTRIBUTION IN LUNAR SOIL OF CARBON RELEASED BY PYROLYSIS
LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE

P. 178

DESMARAIS,D.J. + HAYES,J.M. + MEINSCHEIN,W.G. (1973)

THE DISTRIBUTION IN LUNAR SOIL OF CARBON RELEASED BY PYROLYSIS
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1543-1558

EUGSTER,0. + GROGLER,N. + EBERHARDT,P. + GEISS,J. (1980)

NOBLE GASES TRAPPED 3.7 AE AGO IN ORANGE AND BLACK GLASSES
FROM DRIVE TUBES 74001/2

LUNAR AND PLANETARY SC!ENCE Xi, P. 268-270
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FANG,C.Y. + YINNON,H. + UHLMANN,D.R. (1982)

COOLING RATES FOR GLASS CONTAINING LUNAR COMPOSITIONS
PROCEEDINGS OF THE 13+h LUNAR AND PLANETARY SCIENCE CONFERENCE
IN JOURNAL OF GEOPHYSICAL RESEARCH .

VOL. 88 A907-A911 )

FLE ISCHER,R.L. + HART,H.R.,JR. (1973)

PARTICLE TRACK RECORD OF APOLLO-15 GREEN SO!L AND ROCK
EARTH AND PLANETARY SCIENCE LETTERS

voL. 18 P. 357

GANAPATHY,R. + MORGAN, J.W. + KRAHENBUHL,U. + ANDERS,E. (1973)

ANCIENT METEORITIC COMPONENTS IN LUNAR HIGHLAND ROCKS - CLUES FROM TRACE
ELEMENTS IN APOLLC 15 AND 16 SAMPLES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VoL. 2 P. 1239-1262

KEITH,J.E. + CLARK,R.S. + RICHARDSON,K.A. (1972)

GAMMA-RAY MEASUREMENTSOF APOLLO 12, 14, AND 15 LUNAR SAMPLES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. |l P. 1671-1681

LAKATOS,S. + HEYMANN,D. + YANIV,A. (1973)

GREEN SPHERULES FROM APOLLO 15 = INFERENCES ABOUT THEIR ORIGIN FROM INERT
GAS MEASUREMENTS

THE MOON

yoL. 7 P. 132

MODZELESK!, J.E. + MODZELESK!,V.E. + NAGY,L.A. + NAGY,B. + HAMILTON,P.B. + (1972)
MCEWAN,W.S. + UREY,H.C.

CARBON COMPOUNDS IN APOLLO 15 LUNAR SAMPLES

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE

P. 311-315

MOORE,C.B. + CRIPE,J.D. (1974)

TOTAL SULFUR CONTENTS OF APOLLO 15 AND APOLLO 16 LUNAR SAMPLES
LUNAR SCIENCE V - L.S.l. + J.S.C.

PART I P. 523-525

MOORE,C.B. + LEW!S,C.F. (1976)

TOTAL NITROGEN CONTENTS OF APOLLO 15,16,AND 17 LUNAR ROCKS AND
BRECCIAS

LUNAR SCIENCE VIl = L.S.!l.

PART 11 P. 571-573

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. (1972)
CARBON AND NITROGEN INAPOLLO 15 LUNAR SAMPLES

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCI!ENCE INSTITUTE
P. 316-318

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. 1613-1624
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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

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. + RUDOWSK!,W. + WARE,N.G. (1973)
LUNAR HIGHLANDS COMPOSITION - APENNINE FRONT

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1445-1460

SOIL 15421
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LOCATION COMMENTS:

SOIL:
Station 7, 5 m inside the north rim of Spur Crater.

15430
Clod and soil

collected as a surface sample.

GENERIC SUBSAMPLES:

1. 15431 ( 475.7 gm): <1 mm
2. 15432 ( 39.7 gm): 1-2 mm
3. 15433 ( 31.2 gm): 2-4 mm
4, 15434 ( 51.6 gm): 4-10 mm
5.% 15435 ( 206.8 gm): > 1 em
6. ( 0 gm): Reserve

* Not included in total mass of sofl.

MISCELLANEOUS:

1. Collected mass: 598.2 gm
2. Color:

3. Bag no.: Doc. bag 170

4. Container: Teflon bag; returned in

sample collection bag 5, in
vacuum container which did
not seal (therefore exposed

to air).- Processed in Ny.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS:

1. Is/FeO: 39.0, submature
2. Agglutinates:

3.

4,

GRAIN SIZE PARAMETERS:
1% Mz:

2. Md:

3.

MAJOR ELEMENTS:
(Rose et al., 1975)

L ppm
§i0, : 46.80 Sc:  24.5
T'lOz : 1.325 Yy: 57.5
A1203: 16.35 Co: 42
Cr203: 0.30 Ni: 209.5
FeO : 11.87 Ba: 383.5
M0 : 0.175 Sr: 123
Mg0 10.89 Hf:

Ca0 : 11.23 Ta:
Nazo ¢ 0.495 Th:
KZO :  0.26 U:
PZO5 R 0.24

S

Note: Average of two data sets.

TRACE ELEMENTS:
(Rose et al., 1975)

12
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BIBLIOGRAPHY FOR 15431

ANDERS ,E. (1978) '
PROCRUSTEAN SCIENCE: INDIGENOUS SIDEROPHILES
IN THE LUNAR HIGHLANDS,ACCORDING TO DELANO AND
R INGWOOD '

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VoL. 1, 161-184

APOLLO 15 PET (1972)

APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION
SCIENCE

voL. 175 P. 363

"‘BOGARD,D.D. + MORRIS,R.V. + JOHNSON,P. + HAUER,H.V., JR. (1982)

THE APENNINE FRONT CORE 15007/8: [RRADIATIONAL AND DEPOSITIONAL HISTORY
PROCEEDINGS OF THE 13+h LUNAR AND PLANETARY SCIENCE CONFERENCE

IN JOURNAL OF GEOPHYSICAL RESEARCH

VOL. 87 A221-A231

CADOGAN,P.H. + EGLINTON,G. + FIRTH,J.N.M. + MAXWELL, J.R. + MAYS,J.B. + (1972)
PILLINGER,C.T.

SURVEY OF LUNAR CARBONCOMPOUNDS: 1!1. THE CARBON CHEMISTRY OF APOLLO 11, 12,
14, AND 15 SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOoL. 1l P. 2069-2091

CREMERS,C.J. + HSIA,H.S. (1973)

" THERMAL CONDUCTIVITY AND DIFFUSIVITY OF APOLLO 15 FINES AND ROCK SAMPLES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOoL. 3 P. 2459-2464

GANAPATHY,R. + MORGAN,J.W. + KRAHENBUHL,U. + ANDERS,E. (1973)

ANCIENT METEORITIC COMPONENTS IN LUNAR HIGHLAND ROCKS - CLUES FROM TRACE
ELEMENTS IN APOLLO 15 AND 16 SAMPLES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1239-1262

HODGES, F.N. + KUSHIRO, 1. . (1973)
PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VoL. 1 P. 1033-1048

JOVANOVIC,S. + REED,G.W.,JR. (1975)
Cl AND P205 SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
VoL. 2 P. 1737-1752

JOVANOVIC,S. + REED,G.W.,JR. (1973)

SOiL BRECCIA RELATIONSHIPS AND VAPOR DEPOSITS ON THE MOON
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1753-1760

KAPLAN, 1 .R. + KERRIDGE, J.F. + PETROWSKI,C. (1976)
LIGHT ELEMENT GEOCHEMISTRY OF THE APOLLO 15 SITE

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE
VOL. 1 P. 481-492
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KEITH,J.E. + CLARK,R.S. + RICHARDSON,K.A. (1972)

GAMMA-RAY MEASUREMENTSOF APOLLO 12, 14, AND 15 LUNAR SAMPLES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. |1 P. 1671-1681

MOORE,C.B. + CRIPE,J.D. (1974)

TOTAL SULFUR CONTENTS OF APOLLO 15 AND APOLLO 16 LUNAR SAMPLES
LUNAR SCIENCE V - L.S.l. + J.S.C.

PART Il P. 523-525

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. (1972)
CARBON AND NITROGEN INAPOLLO 15 LUNAR SAMPLES

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P. 316-318

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. 1613-1624

MORGAN, J.W. + KRAHENBUHL,U. + GANAPATHY,R. + ANDERS,E. (1972)

TRACE ELEMENTS (N APOLLO 15 SAMPLES: [IMPLICATIONS FOR METEORITE INFLUX AND
VOLATILE DEPLETION ON THE MOON

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOoL. I} P. 1361-1377

MORRIS,R.V.  (1978)

THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:

SOME CONCEPTS AND |S/FEO COMPILATION

IN 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 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
yoL. 2, 1697-1712

NAGLE, J.S. (1982)
SUBCRATER LITHIFICATION OF POLYMICT REGOLITH BRECCIA

PROCEEDINGS OF THE 13t+h LUNAR AND PLANETARY SC LENCE CONFERENCE
IN JOURNAL OF GEOPHYSICAL RESEARCH
VOL. 87 A131-A146

ROSE,H.J.,JR. + BAEDECKER,P.A. + BERMAN,S. + CHRISTIAN,R.P. + DWORNIK,E.J. + (1975)
F INKELMAN,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

WALKER,R.J. + PAPIKE,J.J. (1981)
THAE APOLLO 15 REGOLITH: CHEMICAL MODELING AND MARE/HIGHLAND MIXING

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 509-517
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SOIL:

LOCATION COMMENTS: Station 4, 30 m south of

GENERIC SUBSAMPLES:

1. 15471 ( 153.0 gm): <1 mm

2. 15472 ( 6.1 gn): 1-2 mm

3. 15473 {( A5 gm): 2-4 nm

4, 15474 ( 4.7 gm): 4-10 mm
5.* 15475 ( 673.1 gm): > 1 cm

& 15476
6. 15470 ( 82.2 gm): Reserve

* Two basalt samples. Mass not included

in soil sample.
SELECTED CHEMICAL AND PH
MATURITY PARAMETERS:

1. Is/FeO: 34.0, submature
2. Agglutinates:

3.

4.

GRAIN SIZE PARAMETERS:

1.
2.
3.

Mz:

Md:

63 um
MAJOR ELEMENTS: TRACE ELEMENTS:
(Apollo 15 P.E.T., 1972){Duncan et al., 1975)

LA

—_ pem ppm
SiO2 : 46.10 Sc: La:
TiO2 : 1.58 vy : 128 Ce:
A1203: 12.91 Co: 46 Nd:
Cr203: 0.47 Ni: 179 Sm:
Fe0 : 16.24 Ba: 165 Eu:
MnQ 0.21 Sr: 115 Tb:
Mgod : 11.11 Hf: Dy:
Ca0 : 10.42 Ta: Ho:
Nazo i 0,32 Th: Tm:
K0 0.12 U Yb:
PZOS : 0.12 Lu:
S : 0.07

15470
the rim of 450 m diameter Dune Crater.
MISCELLANEOUS:
1.
2.

3.
4'

Collected mass: - 250.5 gm
Color:

Bag no.:
Container:

Doc. bag 203
Teflon bag; returned in
sample collection bag 5, in
air. Processed in "2'

YSICAL PROPERTIES OF SOIL

PETROGRAPHY: (90-125 um)

(Basu et al., 1981)

Components R Components 2

Monomineralic 32.7 Breccias 12.2
Plagioclase 9.6 vitric (9.9)
Pyroxene 20.8 Dark Matrix 9,2
O0livine 2.0 Light Matrix 0.7
Opaques {0.3) Crystalline (2.3)

Oxides 0.3 Poikilitic 0.7

Metal, Melt Matrix 0.3

. Sulph. Other 1.3
Silica Phase Agglutinate 36.0

Crystalline Glass 6.6

Lithics 12.2 Ropy/
ANT Suite (2.6) Clast-Laden 2.3

Anorthosite 2.6 Quench-

Gabbroic Crystals {1.0)
Mare Basalt (7.9) (Yitrophyres)
014iv.-Bearing 3.0 Green Glass 1.0
0liv.-Free (2.3) Other

Microgabbroic 0.3 Devitrified 0.3

Porphyritic, {Cryptocry.)

Ete.’ 0.7 Crystal/
Ophitic, Etc. 1.3 Clast-Free (3.0)
Intersertal/ Green 1.0
Granular Yellow 0.3
Other 2.6 Gray,

Non-Mare Basalt Colorless 1.0
Feldspathic Brown, Black,
KREEPy Etc. 0.7
Plag-Phyic Miscellaneous 0.3

Indeterminate 1.7

Total number
particles 303
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BIBL1OGRAPHY FOR 15471

APOLLO 15 PET (1972)

APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION
SCIENCE

VOL. 175 P. 363

BASU,A. + McKAY,D.S. + GRIFFITHS,S.A. + NACE,G. (1981)

REGOL I TH MATURATION ON THE EARTH AND THE MOON WITH AN EXAMPLE FROM APOLLO 15

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 433449

BHATTACHARYA,S .K. + GOSWAMI,J.N. + LAL,D. + PATEL,P.P. + RAO,M.N. (1975)

LUNAR REGOLITH AND GAS-RICH METEORITES: CHARACTERIZATION BASED ON PARTICLE
TRACKS AND GRAIN-SIZE DISTRIBUT IONS

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 3509-3526

BOGARD,D.D. + NYQUIST,L.E. (1973)

40AR/36AR VARIATIONS [N APOLLO 15 AND 16 REGOLITH
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VoL. 2 P. 1975-1986

BOGARD,D.D. + NYQUIST,L.E. + HIRSCH,W.C. + MOORE,D.R, (1973)

TRAPPED SOLAR AND COSMOGENIC NOBLE-GAS ABUNDANCES IN APOLLO 15 AND APOLLO 16
DEEP DRILL 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. + (1972)
PILLINGER,C.T.

SURVEY OF LUNAR CARBONCOMPOUNDS: |l. THE CARBON CHEMISTRY OF APOLLO 11, 12,
14, AND 15 SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. !l P. 2069-2091

CHARETTE,M.P. + ADAMS, J.B. (1975)
AGGLUT INATES 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

CHOU,C.-L. + BAEDECKER,P.A. + BILD,R.W. + WASSON, J.T. (1974)
VOLATILE-ELEMENT SYSTEMATICS AND GREEN GLASS IN APOLLO 15 LUNAR SOILS
PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1645-1658

COMPSTON,W. + DELATER,J.R. + VERNON,M.J. (1972)
STRONTIUM |SOTOPE GEOCHEMISTRY OF APOLLO 15 BASALTS

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P. 347-351

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. 111 P. 2917-2933
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DUNCAN,A.R. + SHER,M.K. + ABRAMAM,Y.C. + ERLANK,A.J. + WILLIS,J.P. + AHRENS,L. (1975)
INTERPRETATION OF THE COMPOSITIONAL VARIABILITY OF APOLLO 15 SOILS

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VoL. 2 P. 2309-2320

EISENTRAUT,K.J. + BLACK,M.S. + HILEMAN,F.D. + SIEVERS,R.E. + ROSS,W.D. (1972)

BERYLLIUM AND CHROMIUMABUNDANCES [N FRA MAURO AND HADLEY-APENNINE LUNAR
SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. Il P, 1327-1335

ELDRIDGE,J.S. + O'KELLY,G.D. + NORTHCUTT,K.J. (1972)

CONCENTRATIONS OF COSMOGENIC RADIONUCLIDES IN APOLLO 15 ROCKS AND SOiL
THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE

P. 357-359

ENGELHARDT,W.V. + HURRLE,H. + LUFT,E. (1976)

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. (1973)

APOLLO 15 CLASTIC MATERIALS AND THEIR RELATIONSHIP TO LOCAL GEOLOGIC FEATURES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1227-1238

GANAPATHY,R., + MORGAN, J.W. + KRAHENBUHL,U. + ANDERS,E. (1973)

ANCIENT METEORITIC COMPONENTS IN LUNAR HIGHLAND ROCKS - CLUES FROM TRACE
ELEMENTS IN APOLLO 15 AND 16 SAMPLES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1239-1262

GIBSON,E.K.,JR. + MOORE,G.W. (1973)

CARBON AND SULPHUR DISTRIBUTIONS AND ABUNDANCES IN LUNAR FINES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VoL. 2 P. 1577-1586

GOLD,T. + BILSON,E. +BARON,R.L. + AL!,M.Z. + EHMANN,W.D. (1977)
CHEMICAL AND OPTICAL PROPERTIES AT THE APOLLO 15 AND 16 SITES
PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE

VOL. 3 P. 3633-3643 ‘

HELMKE,P.A. + HASKIN,L.A. (1972)

RARE EARTHS AND OTHER TRACE ELEMENTS IN APOLLO 15 SAMPLES
THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCI!ENCE INSTITUTE
P. 217-220

HINTENBERGER,H. + WEBER,H.W. (1973)

TRAPPED RARE GASES IN LUNAR FINES AND BRECCIAS
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
voL. 2 P. 2003-2020

HODGES,F.N. + KUSHIRO,!. (1973)

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. (1972)
THERMOLUMINESCENCE OF [INDIVIDUAL GRAINS AND BULK SAMPLES OF LUNAR FINES
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. Il P. 2997-3009

JANGHORBAN! ,M. + MILLER,M.D. + MA,M.,=S. + CHYI,L.L. + EHMANN,W.D. _ (1973)
OXYGEN AND OTHER ELEMENTAL ABUNDANCE DATA FOR APOLLO 14, 15, 16, AND 17 SAMPLES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

yoL. 2 P. 1115-1126

LAUL,J.C. + WAKITA,H.+ SHOWALTER,D.L. + BOYNTON,W.V. + SCHMITT,R.A. (1972)

BULK, RARE EARTH, AND OTHER TRACE ELEMENTS IN APOLLO 14 AND 15 AND LUNA 16
SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. Il P. 1181-1201

MARK,R.C. + CLIFF,R.A., + LEE-HU,C. + WETHERILL,G.W. (1973)
RB-SR STUDIES OF LUNARBRECCIAS AND SOILS

LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE

P. 499

MARK,R.K. + CLIFF,R.A. + LEE-HU,C. + WEATHERILL,G.W. (1973)
RB=SR STUDIES OF LUNARBRECCIAS AND SOILS

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1785-1796

MASON,B. + JAROSEWICH,E. + MELSON,W.G. (1972)

MINERALOGY, PETROLOGY,AND CHEMICAL COMPOSITION OF LUNAR SAMPLES 15085, 15256,
15271, 15471, 15475, 15476, 15535, 15555, AND 15556

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. 1 P. 785-797

MODZELESKI,J.E. + MODZELESK!,V.E. + NAGY,L.A. + NAGY,B. + HAMILTON,P.B. + (1972)
MCEWAN,W.S. + UREY,H.C.

CARBON COMPOUNDS IN APOLLO 15 LUNAR SAMPLES

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE

P. 311=315

MOORE,C.B. + CRIPE,J.D. (1974)

TOTAL SULFUR CONTENTS OF APOLLO 15 AND APOLLO 16 LUNAR SAMPLES
LUNAR SCIENCE V - L.S.l. + J.S.C.

PART Il P. 523-525

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. (1972)
CARBON AND NITROGEN INAPOLLO 15 LUNAR SAMPLES

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P. 316-318

MOORE,C.B. + LEW!S,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. 1613-1624
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MORGAN, J.W. + KRAHENBUHL,U. + GANAPATHY,R. + ANDERS,E. (1972)

TRACE ELEMENTS IN APOLLO 15 SAMPLES: IMPLICATIONS FOR METEORITE INFLUX AND
VOLATILE DEPLETION ON THE MOON

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. || 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. 315=335

MORRIS,R.V. (1977)

ORIGIN AND EVOLUTION ON THE GRAIN-SIZE DEPENDENCE OF THE CONCENTRATION OF FINE-
GRAINED METAL IN 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

IN 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 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
voL. 2, 1697-1712

O'KELLY,G.D. + ELDRIDGE,J.S. + NORTHCUTT,K.J. (1972)

ABUNDANCES OF THE PRIMORDIAL RADIOELEMENTS K, TH, AND U IN APOLLO 15
SAMPLES, AS DETERMINED BY NON-DESTRUCTIVE GAMMA-RAY SPECTROMETRY

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE

P. 244-246

PEARCE,G.W. + GOSE,W.A. + STRANGWAY,D.W. (1973)
MAGNETIC STUDIES ON APOLLO 15 AND 16 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. (1972)
FAR INFRARED AND RAMANSPECTROSCOPIN INVESTIGATIONS OF LUNAR MATERIALS
FROM APOLLO 11, 12,14, AND 15

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
VOL. 1il 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. (1972)

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. 11 P. 1397-1421
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SILVER,L.T. (1972) :

URANIUM-THOR IUM-LEAD |ISOTOPES AND THE NATURE OF THE MARE SURFACE DEBRIS
AT HADLEY-APENNINE

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE

P. 388=390

STOFFLER,D. + DENCE,M.R. + GRAUP,G. + ABADIAN,M. (1974)

INTERPRETATION OF EJECTA FORMATIONS AT APOLLO 14 AND 16 SITES BY A COMPARATIVE
ANALYS1S OF EXPERIMENTAL, TERRESTRIAL, AND LUNAR CRATERS

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

YOoL. 1 P. 137-150

TAYLOR,S.R. + GORTON,M.P. + MUIR,P. + NANCE,W. + RUDOWSKI ,W. + WARE,N.G. (1973)
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. (1973)
COMPOS ITION OF DESCARTES REGION, LUNAR HIGHLANDS

GEOCHIMICA ET COSMOCHIMICA ACTA

VOL. 37 (12) P. 2665-2683

THODE,H.G. + REES,C.E. (1972)
SULPHUR CONCENTRATIONSAND 1SOTOPE RATIOS IN APOLLO 14 AND 15 SAMPLES

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P. 402-403

THODE,H.G. + REES,C.E. (1976)

SULPHUR ISOTOPES IN GRAIN SIZE FRACTIONS OF LUNAR SOILS
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE
VOL. 1 P. 459-468

VON ENGELHARDT,W. + ARNDT,J. + SCHNEIDER,H. (1973)

APOLLO 15 = EVOLUTION OF THE REGOLITH AND ORIGIN OF GLASSES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

voL. t P. 239-250

WALKER,R.J. + PAPIKE,J.J. (1981)

THE APOLLO 15 REGOLITH: CHEMICAL MODEL ING AND MARE/HIGHLAND MIXING
IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 509-517

WANKE,H. + BADDENHAUSEN,H. + BALACESCU,A. + TESCHKE,F. + SPETTEL,B. + (1972)
DRE IBUS,G. + PALME,H. + QUIJANO-RICO,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. 11 P. 1251-1269

WANKE,H. + BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + PALME,H. (1973)
+ SPETTEL,B. + TESCHKE,F.

MULTIELEMENT ANALYSES OF APOLLO 15, 16, AND 17 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. (1872)

MULT IELEMENT ANALYSES AND A COMPARISON OF THE DEGREE OF OXYDATION OF LUNAR
AND METEORITIC MATTER

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE [INSTITUTE
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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

ZELLNER,B. + LEAKE,M.+ LEBERTRE,T. + DUSEAUX,M. + DOLLFUS,A. (1977)
THE ASTEROID ALBEDO SCALE. 1. LABORATORY POLARIMETRY OF METEORITES

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE
VoL. 1 P. 109t-1110
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SOIL:

LOCATION COMMENTS: Station 9, Scarp Crater.

diameter fresh crater.

GENERIC SUBSAMPLES:

1. 15501 { 103.0 gm): <1 mm

2. 15502 { 4.4 gm): 1-2 mm

3, 15503 ( 3.8 gm): 2-4 mn

4, 15504 ( 4.1 gm): 4-10 mm

5.%* 15505 (1175.6 gm): > 1 cm
to 15508

6. 15500 ( 24.8 gm): Reserve

* Not included in mass of soil sample.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
{90-125 um)

MATURITY PARAMETERS:

1. Is/FeO: 51.0, submature
2. Agglutinates:

GRAIN SIZE PARAMETERS:

1. M,:

2. Md:

3.

MAJOR ELEMENTS: TRACE ELEMENTS:

(Apollo 15 P.E.T., 1972)(Duncan et al., 1975)

2 ppm ppm
SiO2 : 46.21 Sc: La:
T'i02 : 1.8 vV : 129 Ce:
A1203: 12.20 Co: 50 Nd:
Crzoj: 0.49 Ni: 224 Sm:
Fe0 : 16.72 Ba: 220 Eu:
Mn0 : 0.22 Sr: Tb:
Mg0 : 10.80 Hf: Dy:
Ca0 : 10.25 Ta: Ho:
Na20 o 0.37 Th: Tm:
KZO : 0.16 u: Yb:
P2°5 0.17 _ Lu:
S : 0.07

15500

Surface sample collected 10 m froma 0 m

Collected with several breccia samples.

MISCELLANEOUS:

1. Collected mass: 140.1 gm
2. Color: ’

3. Bag no.: Doc. bag 255

4. Container:

Teflon bag; returned in

sample collection bag 5, in
air {ALSRC did not seal).
Processed in Nz.

PETROGRAPHY:
{Basu et al., 1981)

Components

Monomineralic 19.5
Plagioclase 4.5
Pyroxene . 12.8
Olivine 2.2
Opaques (0.0

Oxides
Metal,
Sulph.
Silica Phase
Crystalifne
Lithics 10.5
ANT Suite (1.9
Anorthosite 1.3
Gabbroic 0.6
Mare Basalt (6.4)
0liv.-Bearing 2.6
0liv.-Free 3.2
Microgabbroic 0.3
Porphyritic,
Etc. 1.0
Ophitic, Etc. 1.9
Intersertal/
Granular
Other

Non-Mare Basalt
Feldspathic
KREEPY 1.6
Plag-Phyic

Indeterminate 0.6

0.6
(1.6)

398

Components 5
Breccias 15.

Vitric (13.5)
Dark Matrix 12.

Light Matrix
Crystalline
Poikilitic.
Melt Matrix
Other
Agglutinate
Glass
Ropy/
Clast-Laden 4.8
Quench-
Crystails (1.6)
(Yitrophyres)
Green Glass 1
Other 0
Devitrified 0
{Cryptocry.)
Crystal/
Clast-Free (4.8)
Green 1.9
Yellow 1.6
Gray,
Colorless 1.0
Brown, Black,
Etc. 0.3
Miscellaneous 0.0

—

NO NN W,
. .

W Wwowourn,mi®
—

o

.0

w o

Total number
particles 313
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BIBLIOGRAPHY FOR 15501

ALEXANDER,E.C., JR. + BATES,A. + COSCIO,M.R.,JR. + DRAGON, J.C. + MURTHY,V.R. + (1976)
PEPIN,R.O. + VENKATESAN,T.R.

K/AR DATING OF LUNAR SOILS Il

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE

VOL. 1 P. 625-648

APOLLO 15 PET (1972)

APOLLO-15 LUNAR SAMPLES - PRELIMINARY DESCRIPTION
SCIENCE

VOL. 175 P. 363

BARNES, | .L. + GARNER,E.L. + GRAMLICH,J.W. + MACHLAN,L.A. + MOODY,J.R. +  (1973)
+ MOORE,L.J. + MURPHY,T.J. + SHIELDS,W.R.
ISOTOPIC ABUNDANCE RATIOS AND CONCENTRAT IONS™ OF SELECTED ELEMENTS IN SOME
APOLLO 15 AND APOLLO16 SAMPLES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VoL. 2 P. 1197-1208

BASU,A. + McKAY,D.S. + GRIFFITHS,S.A. + NACE,G. (1981)

REGOL ITH MATURATION ON THE EARTH AND THE MOON WITH AN EXAMPLE FROM APOLLO 15

IN PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 433-449

BEST, J.B. + MINKIN,J.A, (1972)
APOLLO 15 GLASSES OF IMPACT ORIGIN

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE [INSTITUTE
P. 34-39

CADOGAN,P.H. + EGLINTON,G. + FIRTH,J.N.M. + MAXWELL, J.R. + MAYS,J.B. + (1972)
PILLINGER,C.T.

SURVEY OF LUNAR CARBONCOMPOUNDS: 1. THE CARBON CHEMISTRY OF APOLLO 11, 12,
14, AND 15 SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. |1 P. 2069-2091

CHOU,C.-L. + BAEDECKER,P.A. + BILD,R.W. + WASSON,J.T. (1974)
YOLATILE-ELEMENT SYSTEMATICS AND GREEN GLASS IN APOLLO 15 LUNAR SOILS

PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE
VoL. 2 P. 1645-1658 '

CHOU,C.-L. + BOYNTON,W.V. + SUNDBERG,L.L. + WASSON,J.T. (1975)

VOLATILES ON THE SURFACE OF APOLLO 15 GREEN GLASS AND TRACE-ELEMENT
DISTRIBUTIONS AMONGAPOLLO 15 SOILS

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VoL. 2 P. 1701-1728

DUNCAN,A.R. + SHER,M.K. + ABRAHAM,Y.C. + ERLANK,A.J. + WILLIS,J.P. + AHRENS,L.
(1975)

INTERPRETATION OF THE COMPOS!ITIONAL VARIABILITY OF APOLLO 15 SOILS

PROCEEDINSG OF THE SIXTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 2309-2320

FABEL,G.W. + WHITE,W.B. + WHITE,E.W. + ROY,R. (1972)

STRUCTURE OF LUNAR GLASSES BY RAMAN AND SOFT X-RAY SPECTROSCOPY
PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. 1 P. 939-953 399
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GANAPATHY,R. + MORGAN, J.W. + KRAHENBUHL,U. + ANDERS,E. (1973)

ANCIENT METEORITIC COMPONENTS IN LUNAR HIGHLAND ROCKS - CLUES FROM TRACE
ELEMENTS IN APOLLO 15 AND 16 SAMPLES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOoL. 2 P. 1239-1262

GORZ,H. + WHITE,E.W. + JOHNSON,G.G.,JR. + PEARSON,M.W. (1972)
CESEM! STUDIES OF APOLLO 14 AND 15 FINES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE
voL. 11l P. 3195-3201

HODGES,F.N. + KUSHIRO,!l. (1973)

PETROLOGY OF APOLLO 16LUNAR HIGHLAND ROCKS
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VoL. 1t P. 1033-1048

HUGHES,T.C. + KEAYS,R.R. + LOVERING,J.F. (1973)

SIDEROPHILE AND VOLATILE TRACE ELEMENTS IN 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 IVTHE LUNAR SCIENCE INSTITUTE

P. 400

JOHNSON, T.V. + SAUNDERS,R.S. + MATSON,D.L. + MOSHER, J.A. (1977)
A T102 ABUNDANCE MAP FOR THE NORTHERN MAR!A

PROCEEDINGS OF THE EIGHTH LUNAR SC!ENCE CONFERENCE

VoL. 1 P. 1029-1036

JOVANOVIC,S. + REED,G.W.,JR. (1975)

Cl AND P205 SYSTEMATICS: CLUES TO EARLY LUNAR MAGMAS
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
yoL. 2 P. 1737-1752

JOVANOVIC,S. + REED,G.W.,JR. (1975)

SOIL BRECCIA RELATIONSHIPS AND VAPOR DEPOSITS ON THE MOON
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VoL. 2 P. 1753-1760

LAUL,J.C. + WAKITA,H.+ SHOWALTER,D.L. + BOYNTON,W.V. + SCHMITT,R.A. (1972)

BULK, RARE EARTH, AND OTHER TRACE ELEMENTS IN APOLLO 14 AND 15 AND LUNA 16
SAMPLES

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. |1 P. 1181-1201

MOORE,C.B. + CRIPE,J.D.  (1974)

TOTAL SULFUR CONTENTS OF APOLLO 15 AND APOLLO 16 LUNAR SAMPLES
LUNAR SCIENCE V = L.S.l. + J.S.C.

PART || P. 523-525

MOORE,C.B. + LEWIS,C.F. + GIBSON,E.K.,JR. (1972)
CARBON AND NITROGEN INAPOLLO 15 LUNAR SAMPLES

THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
P. 316-318
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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
YOL. 2 P. 1613-1624

MORGAN, J.W. + KRAHENBUHL,U. + GANAPATHY,R. + ANDERS,E. (1972)

TRACE ELEMENTS IN APOLLO 15 SAMPLES: IMPLICATIONS FOR METEORITE INFLUX AND
VOLATILE DEPLETION ON THE MOON

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VOL. IIP. 1361=1377

MORRIS,R.V. (1978)

THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:

SOME CONCEPTS AND IS/FEC COMPILATION

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
YoL. 2, 2287-2298

MORRIS,R.V. (1980)
ORIGINS AND SIZE DISTRIBUTION OF METALLIC IRON PARTICLES
IN THE LUNAR REGOLITH

IN PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
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PHAKEY,P.P. + HUTCHEON,!.D. + RAJAN,R.S. + PRICE,P.B. (1972)
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PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

voL. Il P. 2905-2917

POWELL,B.N. + AITKEN,F.K. + WEIBLEN,P.W. (1973) .
CLASSIFICATION, DISTRIBUTION, AND ORIGIN OF LITHIC FRAGMENTS FROM THE
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PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
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RANCITELLI,L.A. + PERKINS,R.W. + FELIX,W.D. + WOGMAN,N.A. (1972)
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THE APOLLO 15 LUNAR SAMPLES THE LUNAR SCIENCE INSTITUTE
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LUNAR SCIENCE VI1 - L.S.l.

PART Il P. 876-878
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WALKER,R.J. + PAPIKE,J.J. (1981)

THE APOLLO 15 REGOLITH: COMPARATIVE PETROLOGY OF DRIVE TUBE 1501
DRILL CORE SECTION 15003 0/15011 AND

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 485-508 '

WANKE ,H. + BADDENHAUSEN,H. + BALACESCU,A. + TESCHKE,F. + SPETTEL,B. + (1972)
DREIBUS,G. + PALME,H. + QUIJANO-RICO,M. + KRUSE,H. + WLOTZKA,F. + BEGEMANN,F.

MULT IELEMENT ANALYSES OF LUNAR SAMPLES AND SOME .IMPLICATIONS OF THE RESULTS

PROCEEDINGS OF THE THIRD LUNAR SCIENCE CONFERENCE

VoL. |1 P. 1251-1269

YOKOYAMA,Y. + GUICHARD,F. + REYSS,J.L. + SATO,J. (1976)

DATING OF FRESH LUNAR CRATERS BY COSMOGENIC 22NA-26A1 STUDIES AND A
PREL IMINARY STUDY ON THE 26A1-33MN METHOD

LUNAR SCIENCE VIl = L.S.l.

PART |1 P. 956-958

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. (1974)
NA22-AL26 CHRONOLOGY OF LUNAR SURFACE PROCESSES
PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 2231-2248

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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LOCATION COMMENTS:

SOIL:

15510

Station 9, rim of Scarp Crater (from fresh 10 m diameter crater).

Rim of crater {is very soft; boots sink in 10 cm. Collected a clod
and soil.

GENERIC SUBSAMPLES:

1. 15511
2. 15512
3. 15513
4, 15514
5.* 15515
6. 15510

e vy gy o o

* 48 pieces.
of sofl.

193.1 ¢m):
4,9 gm):

4

1
144
72

W~y

Not included in total mass

<1l mm
1-2 mm
gm): 2-4 mm
gn): 4-10 mm
gm): >l ecm
gm): Reserve

MISCELLANEOUS:

1. Collected mass: 275.8 gm

2. Color:

3. Bag no.: Doc. bag 273

4. Container: Teflon bag; returned in
sample bag 7, in air.
Processed in "2'

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS:

1. 1 /Fe0:
2. Agglutinates:

GRAIN SIZE PARAMETERS:

1% Mz:
2. Md:

56.4

um

MAJOR ELEMENTS:

5102 :

TiOz 3

A'Izo3
Crzo3
Fe0
MnO
Mg0
Ca0

K20

.
.

Na20 :

P205 :

S

kS
1.90
12.40
0.45
17.40
0.22
12.00
10.00
0.37
0.14

Se:
v
Co:
Ni:
Ba:
Sr:
Hf:
Ta:
Th:
U:

131

47
197
210
115

TRACE ELEMENTS:
(Laul and Schmitt, 1973) (Duncan et al., 1975)

ppm

La:
Ce:
Nd:
Sm:
Eu:
Tb:
Dy:
Ho:
Tm:
Yb:
Lu:

PETROGRAPHY: (125-250 um)
(Heiken and McKay, 1972, unpublished)

Components

Agglutinate

Clinopyroxene

Plagioclase

Glass Spheres, Green
Glass Spheres, Colorless
Basalt, Ophitic _
Basalt, Hyalocrystalline
Microbreccia, Vitric
Microbreccia, Recrystallized
Glass Fragments, Brown
Basalt, Equigranular
Anorthosite

Glass Droplets

ot 4]
2 AN WW PO W ot
. o L]
oONnNUIOoUTLMMO O WM

[)
« e o e o

ppm Grains Counted 200
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BIBL10GRAPHY FOR 15511

DUNCAN,A.R. + SHER,M.K. + ABRAHAM,Y.C. + ERLANK,A.J. + WiLLIS,J.P. + (1975)
AHRENS,L.

INTERPRETATION OF THE COMPOSITIONAL VARIABILITY OF APOLLO 15 SOILS

PROCEEDINGS OF THE S!XTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 2309-2320

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. 1349-2368

WALKER,R.J. + PAPIKE,J.J. (1981)

THE APOLLO 15 REGOLITH: COMPARATIVE PETROLOGY OF DRIVE TUBE 15010/15011 AND
DRILL CORE SECTION 15003

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 485-508
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APOLLO 15

EXPLANATION FOR STATION MAPS

X or

ALSEP

Location of sample containers

LRV, dot shows TV camera

Large rocks

Crater rims

Apolo iunar surface experiments package
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LOCATION COMMENTS:

GENERIC SUBSAMPLES:

1. 15531 ( 136.0

2. 15532 ( 6.3

3. 15533 ( 5.4

4. 15534 ( 6.0

5.* 15535 ( 726.1
to 15538

6. 15530 ( 138.0

* Four basalt samples.

SOIL:

15530

Statfon 9a, along the east rim of Hadley Rille. About 15 m from the
rille rim. From between “outcrops,” co lectedeith 4 basalt samples.

Surface soil.

gm): <
gm): 1-
gm): 2-
om): 4-10
gm): >

et B P
35338

gm): Reserve

Not included

in total mass of soil.

MATURITY PARAMETERS:

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
(90-125 um)

1. Is/FeO: 27.0, immature

2. Agglutinates:
30
4.

GRAIN SIZE PARAMETERS:

e Mz:

2. Md: 73.6 um

MAJOR ELEMENTS:
(Wanke et al., 1973)

@
o

SiOz : 46,42 Sc:
TiO2 ¢ 2.169 v
A1203: 9.86 Co:
Cr203: 0.56 N{:
FeQ : 20.7 Ba:

Mn0 : 0.25 Sr:
Mgo : 11.34 Hf:

Ca0 : 9.38 Ta:
Nazo + 0.31 Th:
K20 : 0.87 U
PZOS 2
S .

TRACE ELEMENTS:
{Laul et al., 1972)
pem pem
36 La:
182 Ce:
50 Nd:
Sm:
Eu:
Tb:
4.4 Dy:
Ho:
1.8 Tm: -
Yb:
Lu:

MISCELLANEOUS:

1. Collected mass: 291.7 gm
2. Color:

3. Bag no.: Doc.-bag 275

4. Container:

Teflon bag; returned in

sample collection bag 7, in
air. Processed in NZ'

PETROGRAPHY:
(Basu et al., 1981)

Components

Monomineraltic 44.6
Plagioclase 8.2
Pyroxene 30.1
0livine 5.6
Opaques (0.7

Oxides 0.7
Metal,
Sulph.
S{lica Phase

Crystalline

Lithics 20.7

ANT Suite (1.0
Anorthosite 0.3
Gabbroic 0.7
Mare Basalt 0.5
0liv.-Bearing 4.9
0liv.-Free (3.6
0.3

2.6

7

Microgabbroic 0.
Porphyritic,

Etc. .
Ophitic, Etc. O.
Intersertal/

Granular

Other 2.0
Non-Mare Basalt (1.0)

Feldspathic

KREEPy 1.0

Plag-Phyic
Indeterminate 8.2
406

Components 2

Breccias 5.8

vitric (5.2

Dark Matrix 5.2
Light Matrix

Crystalline (0.6

Poik{ilitic 0.3

0.3

3.2

5.2

1.6

)

)

Melt Matrix
Other
Agglutinate 23.
Glass
Ropy/
Clast-Laden
Quench=
Crystals
(vitrophyres) *
Green Glass
Other
Devitrified 2.3
(Cryptocry.)
Crystal/
Clast-Free (1.3)
Green
Yellow 0.3
Gray,
Colorless 0.7
Brown, Black,
Etc. 0.3
Miscellaneous 0.7

Total number
particles 306
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PETROLOGY OF APOLLO 15 STATION 9A SURFACE AND DRIVE TUBE SOILS
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409 SOIL 15531
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SOIL: 15600

LOCATION COMMENTS: Station 9a, near Hadley Rille. Comprehensive soil to accompany rake

sample. Collected 20 m from the rille rim.
GENERIC SUBSAMPLES: MISCELLANEOUS:
1. 15601 ( 802.0 gm): <1 mm 1. Collected mass: 1467.6 gm
2. 15602 ( 32.9 gm): 1-2 mm 2. Color: ’
3. 15603 ( 25.5 gm): 2-4 m 3. Bag no.: Doc. bag 283
4, 15604 ( 21.5 gm): 4-10 mm 4, Container: Teflon bag; returned in
5.* ( 34.8 gm): >1 cm sample collection bag 7, in
6. { 412.0 gm): Reserve air. Processed in N,.

* Six basalt samples (15605 to 15610).

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS:

PETROGRAPHY:

(90-125 um)

{Basu et al., 1980)

1. Is/FeO: 29.0, immature
2. Agglutinates: Components 2 Components 5
3. Monomineralic 39.7 Breccias 4.9
4 Plagioclase 7.5 Vitric -(4.5)
* Pyroxene 27.2 Dark Matrix 4.3
. 0livine 4.3 Light Matrix 0.3
GRAIN SIZE PARAMETERS: Opagues 0.7) Crystalline (0.3)
1. M.: Oxides 0.7 Poikilitic -
* z° Metal, Melt Matrix -
2, Md: 77 um Sulph. - Other 0.3
3 Silica Phase - Agglutinate 32.1
° Crystalline 15.7 G'Iass y 7.5
Lithics . opy
MAJOR ELEMENTS: TRACE ELEMENTS:
{Apolio 15 (Brunfelt et al., 1972} ANZ Sul;e it (0.3) c1:st-Laden 2.0
P.E.T., 1972) northosite - Quench-
’ Gabbroic (0.2) %;{sta1s )(1.6)
Mare Basalt 8. trophyres
L pem pem Oliv.-Bearing 3.6 Green Glass 0.3
$10, : 45.05 Sc: 35.1 Lta: 11.3 014v.-Free (2.7) Other 1.3
. . . Microgabbroic 0.7 Devitrified 2.3
Ti0, : 1.98 v : 200 Ce: 29 Porphyritic, {Cryptocry.)
A1203: 10.20 Co: 48.9 Nd: Etc. 1.3 Crystal/ ( \
. . Ophiti¢, Etc. O. Clast-Free 2.0
Cr203. 0.56 Ni: Sm: 6.3 Intersertal/ Green 1.0
Fe0 : 19.79 Ba: 135 Eu: 1.01 Granular - Yellow 1.0
. . . Other 2.3 Gray,
Mn0 : 0.26 Sri Tb: 1.33 Non-Mare Basalt (0.7) Colorless -
Mg0 : 10.89 Hf: 4.9 Dy: 9.7 Feldspathic - Brown, Black,
. . . KREEPY 0.7 Etc. -
Ca0 : 9.87 Ta:  0.60 Ho: 1.0 Piag-Phyic - Miscellaneous -
Nazo : 0.29 Th: 1.52 Tm: Indeterminate 6.2 . b
. . Total number
KZO 0.10 U: 0.4 Yb: 5.2 particles 305
P205 : 0.11 Nf: 170 Lu: 0.9
S : 0.06 Cu: 6.4
41z
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PILLINGER,C.T.
PROGRESS TOWARDS THE DIRECT MEASUREMENT OF
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GIBSON,E.K.,JR. + ANDRAWES,F.F. (1978) .
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PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
VOL. 3 P. 3541-3556

GRIFFITHS,S.A. + BASU,A. + McKAY,D.S. + NACE,G. (1981)

PETROLOGY OF APOLLO 15 STATION 9A SURFACE AND DRIVE TUBE SOILS
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APOLLO 15 SAMPLES
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MULLER,O0. (1972)
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Large rocks

Crater rims

Apollo lunar surface experiments package
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SOIL: 60050

LOCATION COMMENTS: Station 10 - ALSEP 170 m south - southwest of LM and 50 m south-
southeast of ALSEP control station. Probably ejecta from a 5 m
diameter, subdued crater.

GENERIC SUBSAMPLES: MISCELLANEOUS:

1. 60051 ( 195.3 gm): <1 mm 1. Collected mass: 225.8 gm

2. 60052 ( 11.43 gm): 1-2 mm 2. Color: 5Y 5/1 {med. olive gray)

3. 60053 ( 7.41 gm): 2-4 mm 3. Bag no.: Doc. bag 355

4. 60054 ( 8.4 gm): 4-10 mm 4, Container: Teflon bag; returned in

5.* 60055 ( 57.82 gm): > 1 cm unsealed vacuum container, in

to 60059 air. Processed in N2°
6. 60050 ( 3.27 gm): Reserve

* Not included in total mass of soil.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS: PETROGRAPHY: (1-2 mm)
{Simkin et al., 1973)
1. Is/FeO: 57.0, submature
2. Agqlutinates: Components 2
3. Breccia 40
4 Agglutinate 9
' Glassy 6
GRAIN SIZE PARAMETERS: :lgg‘tggl::: fg
1. M: 86 um (<1 mm) Basaltic 12
e Md:
3
MAJOR ELEMENTS: TRACE ELEMENTS:
(Simkin et al., 1973) (Korotev, 1982)
2 ppm pem
SiO2 : 44.8 Sc: 7.83 La: 10.06
T'IO2 :  0.44 v: 19 Ce: 27.0
A1203: 28.5 Co: 21.3 Nd:
Cry05: Ni: 250 Sm: 4.88
Fe0O : 4.5 Ba: 108 Eu: 1.119
Mn0 0.04 Sr: 165 Tb: 1.04
Mgo : 5.05 Hf: 3.89 Dy:
Ca0 : 16.2 Ta: 0.526 Ho:
NaZO :  0.46 Th: 1.76 Tm:
K20 s 0.14 (I 0.46 Yb: 3.42
PZOS Lu: 0.501
S
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BIBL1OGRAPHY FOR 60051

BUTLER,J.C. + GREENE,G.M. + KING,E.A.,JR. (1973)
GRAIN SIZE FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 16 FINES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 1 P. 267-278

FRUCHTER, J.S. + KRIDELBAUGH,S.J. + ROBYN,M.A. + GOLES,G.G. (1974)

BRECCIA 66055 AND RELATED CLASTIC MATERIALS FROM THE DESCARTES REGION, APOLLO 16
PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1035-1046 ’

GIBSON,E.K.,JR. + MOORE,G.W. (1973)

CARBON AND SULPHUR DISTRIBUTIONS AND ABUNDANCES IN LUNAR FINES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1577-1586

KERRIDGE, J.F. + KAPLAN,!.R. + PETROWSKI,C. (1975)
EVIDENCE FOR METEORITIC SULFUR IN THE LUNAR REGOLITH

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 2151-2162

KOROTEV,R.L. (1981)
COMPOS!TIONAL TRENDS IN APOLLO 16 SOILS
IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE

I2A, 577-605 :

KOROTEV,R.L. (1982)

COMPARAT IVE GEOCHEM|STRY OF APOLLO 16 SURFACE SOILS AND SAMPLES FROM CORES
64002 AND 60002 THROUGH 60007

PROCEEDINGS OF THE 13+h LUNAR AND PLANETARY SCIENCE CONFERENCE

IN JOURNAL OF GEOPHYSICAL RESEARCH

VOL. 87 A269-A278

MOORE,C.B. + CRIPE, J.D. (1974)

TOTAL SULFUR CONTENTS OF APOLLO 15 AND APOLLO 16 LUNAR SAMPLES
LUNAR SCIENCE V - L.S.1. + J.S.C.

PART 11 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. 1613-1624

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

PHILPOTTS,J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM=-STAAB,R.K.L. (1973)
+ SCHNETZLER,C.C.
APOLLO 16 RETURNED LUNAR SAMPLES - LITHOPHILE TRACE-ELEMENT ABUNDANCES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1427-1436
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SILVER,L.T. (1973)

URAN | UM=THOR [ UM-LEAD |SOTOPIC CHARACTERISTICS IN SOME REGOLITHIC
MATERIALS FROM THE DESCARTES REGION

LUNAR SCIENCE IV THE LUNAR SCIENCE INSTITUTE

P. 672

SIMKIN,T. + NOONAN,A.+ SWITZER,G.S. + MASON,B. + NELEN, J. + MELSON,W.G. + (1973)
THOMPSON, G.

COMPOSITION OF APOLLO 16 FINES 60051, 60052, 64811, 64812, 67711, 67712, 68821,
AND 68822

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VoL. 1 P. 279-290

WIELER,R. + ETIQUE,PH. + SIGNER,P. + POUPEAU,G. (1980)
RECORD OF THE SOLAR CORPUSCULAR RADIATION IN MINERALS FROM
LUNAR SOILS: A COMPARATIVE STUDY IN NOBLE GASES AND TRACKS
IN PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 1369-1393

WIELER,R. + POUPEAU,G. + SIGNER,P. (1980)
SOLAR NOBLE GAS SATURATION IN LUNAR REGOLITH MINERALS; DOES IT OCCUR?
LUNAR AND PLANETARY SCIENCE X!, P. 1248-1250

WIELER,R. + ETIQUE,P.H. + SIGNER,P. + POUPEAU,G. (1982)

DECREASE OF THE SOLAR FLARE/SOLAR WIND FLEX RATIO. IN THE PAST SEVERAL AEONS
DEDUCED FROM SOLAR NEON AND TRACKS IN LUNAR SOIL PLAGIOCLASES

PROCEEDINGS OF THE 13+h LUNAR AND PLANETARY SCIENCE CONFERENCE

IN JOURNAL OF GEOPHYSICAL RESEARCH

VOL. 88 A713-A724

WRIGLEY,R.C. (1973)

RADIONUCLIDES AT DESCARTES

LUNAR SCIENCE |V THE LUNAR SCIENCE INSTITUTE
P. 799

WRIGLEY,R.C. (1973)
RADIONUCLIDES AT DESCARTES IN THE CENTRAL HIGHLANDS
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 2203-2208
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SOIL:

60500

LOCATION COMMENTS: Station 10 - ALSEP - Surface (rake) soil. Approximately 100 m

southwest of LM.

GENERIC SUBSAMPLES:

1. 60501 ( 433.8 gm): <1 mm
2. 60502 ( 17.69 gm): 1-2 mm
3. 60503 ( 9.94 gm): 2-4 mm
4. 605048 ( 6.63 gm): 4-10 mm
5. ( gm): >1 cm
6. 60500 ( 234.4 gm): Reserve

MISCELLANEOUS:

1. Collected mass: 702.46 gm

2. Color:

3. Bag no.: Doc. bag 350

4. Container: Teflon bag; returned in

sample collection bag 4, in
air. Processed in Nz.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS:

1. Is/FeO: 80.0, mature

2. Agglutinates:

4,
GRAIN SIZE PARAMETERS:

MAJOR ELEMENTS:
(Duncan et al., 1973)

RS
Sio2 : 45,63
TiO2 ¢ 0.59
A1203: 27.14
Cr203:
Fe0 : 5.44
MnO : 0.70
Mg0 : 5.52
Ca0 : 15.44
Na20 : 0.40
KZO + 0.114
PZOS 7 0.14
S 5

TRACE ELEMENTS:

(Rose et al., 1975)

ppm
Sc: 8.8
v: 14
Co: 37
Ni: 720
Ba: 143
Sr: 121
Hf:
Ta:
Th:
U:

La:
Ce:
Nd:
Sm:
Eu:
Tb:
Dy:
Ho:
Tm:
Yb:
Lu:

pom
<10

4.4
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BIBLIOGRAPHY FOR 60501

BAEDECKER,P.A. + CHOU,C.-L'. + SUNDBERG,L.L. + WASSON,J.T. (1972)

EXTRALUNAR MATERIALS IN APOLLO-16 SOILS AND DECAYRATE OF EXTRALUNAR FLUX 4.0
GY AGO

EARTH AND PLANETARY SCIENCE LETTERS

voL. 17 P. 79

BEHRMANN,C.J. + CROZAZ,G. + DROZD,R. + HOHENBERG,C.M. + RALSTON,C. + WALKER,R. (1973)
+ 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

BOGARD,D.D. + NYQUIST,L.E. (1973)

40AR/36AR VARIATIONS IN APOLLO 15 AND 16 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. (1975)

MIXING 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

CADOGAN,P.H, + EGLINTON,G. + GOWAR,A.P. + JULL,A.J.T. + MAXWELL,J.R.  (1973)
+ PILLINGER,C.T.

LOCATION OF METHANE AND CARBIDE IN APOLLO 11 AND 16 LUNAR FINES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1493-1508

CHOU,C.-L.. + PEARCE,G.W. (1976)
RELATIONSHIP BETWEEN NICKEL AND METALLIC IRON CONTENTS OF APOLLO 16 AND 17 SOIL

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE
voL. 1 P. 779-789

CLARK,R.S. + KEITH, J.E. (1973)

DETERMINATION OF NATURAL AND COSMIC RAY INDUCED RADIONUCLIDES IN APOLLO- 16
LUNAR SAMPLES

LUNAR SCIENCE [VTHE LUNAR SCIENCE INSTITUTE

P. 146

COMPSTON,W. + VERNON,M.J. + CHAPPELL,B.W. + FREEMAN,R. (1973)
RB-SR MODEL AGES AND CHEMICAL COMPOSITION OF NINE APOLLO 16 SOILS
LUNAR SCIENCE |VTHE LUNAR SCIENCE INSTITUTE

P. 158

DELANO, J.W. (1975)

PETROLOGY OF THE APOLLO 16 MARE COMPONENT: MARE NECTARIS
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

voL. 1 P. 15-48

DUNCAN,A.R. + ERLANK,A.J. + WILLIS,J.P. + AHRENS,L.H. (1973)
COMPOSITION AND INTER-RELATIONSHIPS OF SOME APOLLO 16 SAMPLES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VoL. 2 P. 1097-1114
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FALLICK,A.E. + PILLINGER,C.T. + STEPHENSON,A. (1980)
ON THE BEHAVIOUR OF DISSEMINATED IRON DROPLETS DURING REGOLITH MATURATION
LUNAR AND PLANETARY SCIENCE X!, P. 273-275

FALLICK,A.E. + PILLINGER,C.T. + STEPHENSON,A. (1981)

VERY FINE IRON IN APOLLO 16 SOILS: OBSERVATIONS AND SOME
THEORET ICAL ASPECTS OF MAGNETIC RESPONSE

LUNAR AND PLANETARY SCIENCE X1, P. 274-276

F INKELMAN,R.B. (1976)

MINERALOGY AND PETROGRAPHY OF THE SUB-30 UM FRACTION OF THE
APOLLO 16 REGOLITH

LUNAR SCIENCE VII - L.S.1.

PART | P. 254-256

F INKELMAN,R.B. + BAEDECKER,P.A. + CHRISTIAN,R.P. + BERMAN,S. + SCHNEPFE,M.M. + (1975)
ROSE,H.J., JR.

TRACE-ELEMENT CHEMISTRY AND REDUCING CAPACITY OF SIZE FRACTIONS FROM THE APOLLO
16 REGOLITH

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

voL. 2 P. 1385-1398

FRUCHTER, J.S. + KRIDELBAUGH,S.J. + ROBYN,M.A., + GOLES,G.G. (1974)

BRECCIA 66055 AND RELATED CLASTIC MATERIALS FROM THE DESCARTES REGION, APOLLO 1
PROCEEDINGS OF THE FIFTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1035-1046

GLASS,B.P. (1976) :

MAJOR ELEMENT COMPOSITION OF GLASSES FROM APOLLO 11, 16 AND 17 SOIL SAMPLES
PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE

VvoL. 1 P. 679-693

GOLD,T. + BILSON,E. +BARON,R.L. (1977)

ELECTRICAL PROPERTIES AT 450 MHZ OF APOLLO 15 AND 16 DEEP DRILL CORE SAMPLES
AND SURFACE SOIL SAMPLES AT THE SAME SITE

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. (19779
CHEMICAL AND OPTICAL PROPERTI!ES AT THE APOLLO 15 AND 16 SITES

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE
VOL. 3 P. 3633-3643

HEIKEN,G.H. + MCKAY,D.S. + TAYLOR,R.M. (1973)
APOLLO 16 SOILS

LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE

P. 342

KOROTEV,R.L. (1981)

COMPOSITIONAL TRENDS IN APOLLO 16 SOILS

IN PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 577-605

MORRIS,R.V. (1978)
THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:
SOME CONCEPTS AND IS/FEO COMPILATION

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONﬁg&Ed"iggok of Lumar Seis
voL. 2, 2287-2298
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MORRISON,G.H. + NADKARNI,R.A. + JAWORSKI,J. + BOTTO,R.!. + ROTH, J.R. (1973)
ELEMENTAL ABUNDANCES OF APOLLO 16 SAMPLES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1399-1406

MULLER,0. (1973) ‘
CHEMICALLY BOUND NITROGEN CONTENTS OF APOLLO 16 AND APOLLO 15 LUNAR F.INES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1625-1634

MULLER,O0. (1975)

LITHOPHILE TRACE AND MAJOR ELEMENTS IN APOLLO 16 AND 17 LUNAR SAMPLES
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1303-1312

NUNES,P.D. + TATSUMOTO,M. + KNIGHT,R.J. + UNRUH,D.M. + DOE,B.R. (1973)
U-TH-PB SYSTEMATICS OFSOME APOLLO 16 LUNAR SAMPLES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

voL. 2 P. 1797-1822

PAPANASTASS IOU,D.A. +WASSERBURG,G.J. (1972)

RB-SR SYSTEMATICS OF LUNA-20 AND APOLLO-16 SAMPLES
EARTH AND PLANETARY SCIENCE LETTERS

voL. 17 P. 52 '

PEARCE,G.W. + GOSE,W.A. + STRANGWAY,D.W. (1973)
MAGNETIC STUDIES ON APOLLO 15 AND 16 :LUNAR SAMPLES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VoL. 3 P. 3045-3076

RIDLEY,W.!. + REID,A.M. + WARNER,J.L. + BROWN,R.W. + GOOLEY,R.C. + DONALDSON,C. (1973)
MAJOR ELEMENT COMPOSITION OF GLASSES IN TWO APOLLO 16 SOILS AND A
COMPARISON WITH LUNA 20 GLASSES
LUNAR SCIENCE |VTHE LUNAR SCIENCE INSTITUTE
P. 625

RIDLEY,W.1. + REID,A.M. + WARNER, J.L. + BROWN,R.W. + GOOLEY,R.C. + DONALDSON,C. (1973)
GLASS COMPOSITION IN APOLLO 16 SOILS 60501 AND 61221

PROCEEDINGS OF THE FOURTH LUNAR SC!ENCE CONFERENCE

VoL. 1 P. 309-322

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
MISSIONS

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VoL. 2 P. 1363-1374

ROSE,H.J.,JR. + CHRISTIAN,R.P. + DWORNIK,E.J. + SCHNEPFE,M.M. (1975)
MAJOR ELEMENTAL ANALYSIS OF SOME APOLLO 15, 16 AND 17 SAMPLES

LUNAR SCIENCE VI - L.S.!I.

P. 686-688

RUSS,G.P., 111 (1973)

APOLLO 16 NEUTRON STRATIGRAPHY
EARTH AND PLANETARY SCIENCE LETTERS
VoL. 19 P. 275-289
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SALISBURY,J.W. + HUNT,G.R. + LOGAN,L.M. (1973)
INFRARED SPECTRA OF APOLLO 16 FINES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VvoL. 3 P. 3191-3196

SHIRLEY,N. + WASSON,J.T. (1981)
MECHANISM FOR THE EXTRUSION OF KREEP

IN PROCEEDINGS OF THE 12t+h LUNAR AND PLANETARY SC!ENCE CONFERENCE
12A, 965-978

SILVER,L.T. (1973)

URAN|UM=THOR |UM-LEAD 1SOTOP!IC CHARACTERISTICS IN SOME REGOLI!THIC
MATERIALS FROM THE DESCARTES REGION

LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE

P. 672

TERA,F. + WASSERBURG,G.J. (1972)

U-TH-PB SYSTEMATICS INLUNAR HIGHLAND SAMPLES FROM LUNA-20 AND APOLLO-16
MISSIONS

EARTH AND PLANETARY SCIENCE -LETTERS

voL. 17 P. 36

WALTON, J.R. + LAKATOS,S. +'HEYMANN,D. (1973)

DISTRIBUTION OF [INERT GASES.IN FINES FROM THE CAYLEY-DESCARTES REGION
PROCEEDINGS OF THE FOURTH:-LUNAR SCIENCE CONFERENCE

VOL. 2 P. 2079-2096 :

WANKE,H. + PALME,H. +KRUSE,H. + BADDENHAUSEN,H. + CENDALES,M. + DREIBUS,G. + (1976)
HOFME ISTER,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. (1974)

SPINEL-BEARING FELDSPATHIC-LITHIC FRAGMENTS IN APOLLO 16 AND 17 SOIL SAMPLES:
CLUES TO PROCESSES OF EARLY LUNAR CRUSTAL EVOLUTION

PROCEEDINGS OF THE FIFTH LUNAR. SCIENCE CONFERENCE

VOL. 1 P. 749-768

WOODCOCK,M.R. + PILLINGER,C.T.: (1978)

MAJOR ELEMENT CHEMISTRY OF AGGLUTINATE SIZE

FRACTIONS

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 2195-2214

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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LOCATION COMMENTS:

GENERIC SUBSAMPLES:

O & W
AR

MATURITY PARAMETERS:

60601
60602
60603
60604

60600

SOIL:

Station 10 - ALSEP.

Lead

gm):
gm):
gm):
gm):
gm):
gm):

surface.

60600

Surface rake soil about 65 m southwest of LM,

MISCELLANEOUS:

1. Collected mass: 540.24 gm

2. Color: N4 (med. dark gray)

3. Bag no.: Doc. bag 348

4. Container: Teflon bag; returned in
sample collection bag 4, in
air. Processed in Nz.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

1. Is/FeO: 85.0, mature
Agglutinates:

2.
3.
4,

GRAIN SIZE PARAMETERS:

1. Mz:

2. M :

3.

4

MAJOR ELEMENTS:
(Apollo 16 P.E.T.)

%
Sio2 45.35
T102 :  0.60
A1203: 26.75
Cr203:
Fe0 5.49
MnO 0.07
Mgo 6.27
Ca0 15.46
Nazo : 0.38
K20 0.11
P205 :  0.13
S : 0.07

TRACE ELEMENTS:

(Haskins et al., 1973)

Sc:
v
Co:
Ni:
Ba:
Sr:
Hf:
Ta:
Th:
u:

ppm
9.22

3l.4

4.6

La:
Ce:
Nd:
Sm:
Eu:
Tb:
Dy:
Ho:
Tm:
Yb:
Lu:

PETROGRAPHY: (1-2 mm)
{Taylor et al., 1973)

Components

Agglutinates
Anorthosite

Breccia

Feldspathic Basalt
Glass

Light Colored Breccia
Poikolitic Rock

Troc. Spinel

B

s s e s e
NPEPONONNWN

— N e
OMNFMNNWWN
.

-

-~

ppm

12

32.
21.
3.
1.
1.
8.

3.

.5
6
1
9
13
22
02

99
.58
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BIBLIOGRAPHY FOR 60601

ADAMS, J.B. + MCCORD,T.B. (1973)

VITRIFICATION DARKENING IN THE LUNAR HIGHLANDS AND {IDENTIFICATION OF DESCARTES
MATERIAL AT THE APOLLO 16 SITE

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

voL. 1 P. 163-178

APOLLO 16 PET (1972)

THE APOLLO 16 LUNAR SAMPLES - PETROGRAPHIC AND CHEMICAL DESCRIPTION
SCIENCE

VOL. 179 P. 23-34

CHARETTE,M.P. + ADAMS, J.B. (1975)

AGGLUT INATES 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

CLARK,R.S. + KEITH, J.E. (1973)

DETERMINATION OF NATURAL AND COSMIC RAY INDUCED RADIONUCLIDES IN APOLLO 16 LUNA
SAMPLES a

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 2105-2114

DREIBUS,G. + KRUSE,H.+ SPETTEL,B. + WANKE,H. (1977)
THE BULK COMPOSITION OF THE MOON AND THE EUCRITE PARENT BODY

PROCEEDINGS OF THE EIGHTH LUNAR SCIENCE CONFERENCE
VOoL. 1 P. 211-227

DREIBUS,G. + PALME,H.+ RAMMENSEE,W. + SPETTEL,B. + WANKE,H. (1981)
ON THE MOBILIZATION AND REDISTRIBUTION OF AU AND OTHER

SIDEROPHILES IN LUNAR HIGHLAND MATERIALS
LUNAR AND PLANETARY SCIENCE X111, P. 240-242

DUNCAN,A.R. + ERLANK,A.J. + WILLIS,J.P. + AHRENS,L.H. (1973)
COMPOSITION AND INTER-RELATIONSHIPS OF SOME APOLLO 16 SAMPLES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1097-1114

EVENSEN,N.M. + MURTHY,V.R. + COSCIO,M.R.,JR. (1973)

RB-SR AGES OF SOME MARE BASALTS AND THE ISOTOPIC AND TRACE ELEMENT SYSTEMATICS
IN LUNAR FINES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1707-1724

GOLDSTEIN,J 1. + AXON,H.J. (1973)

COMPOSITION, STRUCTURE, AND THERMAL HISTORY OF METALL!C PARTICLES FROM 3 APOLLO
16 SOILS, 65701, 68501, AND 63501

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

voL. 1 P. 751-776

HASKIN,L.A. + HELMKE,P.A. + BLANCHARD,D.P. + JACOBS,J.W. + TELANDER,K.M. (1973)
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HEYMANN,D. + JORDAN, J.L. + WALKER,A. (1978)
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MORRIS,R.V. (1976)
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LOCATION COMMENTS:

GENERIC SUBSAMPLES:

61141 (
61142 (
61143 (
61144 (
(
(

A LW -
o % e s s =

61140

MATURITY PARAMETERS:

1. Is/FeO:

3.
4,

134.7
9.43
5.38
5.1

gm):
gm):
gm):
gm):
gm):
gm):

SOIL:

Statfon 1, Plum Crater.

crater diameter). Part

61140

Located 35 m northeast of Plum Crater (3/4.

of radial sample. Surface sample.
MISCELLANEQUS:

1. Collected mass: - 229.3 gm

2. Color: 5YR 5/1 {Med. brownish gray)
3. Bag no.: Doc. bag 363

4, Container: Teflon bag; returned in

unseated vacuum container
(ALSRC #1), in air.
Processed in NZ'

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

56.0, submature
2. Agglutinates:

GRAIN SIZE PARAMETERS:

1. Mz:

2. Md:

MAJOR ELEMENTS:

(Rose et al.,

2
SiO2 : 45.20
TiO2 ¢ 0.58
A1203: 26.40
Cr203: 0.13
Fe0 5.29
M0 : 0.70
Mg0 : 6.10
Ca0 15.32
Nazo :  0.52
K20 0.14
PZOS . 0.12
S g

1973)

78 um (< 1 mm)

Sc:
|
Co:
Ni:
Ba:
Sr:
Hf:
Ta:
Th:
u:

TRACE ELEMENTS:
{Rose et al., 1973)

ppm
9.5

20

310
120
165

La:
Ce:
Nd:
Sm:
Eu:
Tb:
Dy:
Ho:
Tm:
Yb:
Lu:

ppm

2.6
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BIBLIOGRAPHY FOR 61141

ADAMS, J.B. + MCCORD,T.B. (1973)

VITRIF ICATION DARKENING IN THE LUNAR HIGHLANDS AND IDENTIFICATION OF DESCARTES
MATERIAL AT THE APOLLO 16 SITE

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

voL. 1 P. 163-178

BUTLER, J.C. + GREENE,G.M. + KING,E.A.,JR. (1973)

GRAIN SIZE FREQUENCY DISTRIBUTIONS AND MODAL ANALYSES OF APOLLO 16 FINES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

voL. 1 P. 267-278

CHARETTE,M.P. + SODERBLOM,L.A. + ADAMS,J.B. + GAFFEY,M.J. + MCCORD,T.B. (1976)
AGE-COLOR RELATIONSHIPS IN THE LUNAR HIiGHLANDS

PROCEEDINGS OF THE SEVENTH LUNAR SCIENCE CONFERENCE

VoL. 3 P. 2579-2592

CHARETTE,M.P. + TAYLOR,S.R. + ADAMS,J.B. + MCCORD,T.B. (1977)

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

EVENSEN,N.M. + MURTHY,V.R. + COSCIO,M.R.,JR. (1973)

RB-SR AGES OF SOME MARE BASALTS AND THE |SOTOPIC AND TRACE ELEMENT SYSTEMATICS
IN LUNAR FINES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VvoL. 2 P. 1707-1724

FALLICK,A.E. + PILLINGER,C.T. + STEPHENSON,A. (1981)

VERY FINE IRON IN APOLLO 16 SOILS: OBSERVATIONS AND SOME
THEORETICAL ASPECTS OF MAGNETIC RESPONSE

LUNAR AND PLANETARY SCIENCE XI1I, P. 274-276

KERRIDGE, J.F. + KAPLAN,].R. + PETROWSKI,C. (1975)
EVIDENCE FOR METEORITIC SULFUR IN THE LUNAR REGOL!ITH
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 2151-2162

KIRSTEN, T. + HORN,P. + KIKO,J. (1973)
39AR-40AR DATING AND RARE GAS ANALYSIS OF APOLLO 16 ROCKS AND SOILS

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1757-1784

KOROTEV,R.L. (1981)
COMPOSITIONAL TRENDS IN APOLLO 16 SOILS

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 577-605
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MORRIS,R.V. (1978)

THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:

SOME CONCEPTS AND IS/FEO COMPILATION

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOoL. 2, 2287-2298

MORRIS,R.V. (1980)
ORIGINS AND S1ZE DISTRIBUTION OF METALLIC IRON PARTICLES
IN THE LUNAR REGOLITH
IN PROCEEDINGS OF THE11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VOL. 2, 1697-1712

ROSE,H.J.,JR. + BAEDECKER,P.A. + BERMAN,S. + CHRISTIAN,R.P. + DWORNIK,E.J. + (1975)
F INKELMAN,R.B. + SCHNEPFE,M.M.

CHEMICAL COMPOSITION OF ROCKS AND SOILS RETURNED BY THE APOLLO 15, 16, AND 17
MISS TONS

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. + (1973)
L1GON,D.T.,JR.

ELEMENTAL ANALYSIS OF SOME APOLLO 16 SAMPLES

LUNAR SCIENCE IVTHE LUNAR SCIENCE INSTITUTE

P. 631

ROSE,H.J.,JR. + CUTTITTA,F. + BERMAN,S. + CARRON,M.K. + CHRISTIAN,R.P. (1973)
+ DWORNIK,E.J. + GREENLAND,L.P. + LIGON,D.T.,JR.

COMPOS ITIONAL DATA FORTWENTY-TWO APOLLO 16 SAMPLES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

YOL. 2 P. 1149-1158

TRIVEDI,B.M.P. + GOEL,P.S. (1973)

NUCLIDE PRODUCTION RATES IN STONE METEORITES AND LUNAR SAMPLES BY GALATIC COSMIC
RADIATION

JOURNAL OF GEOPHYSICALRESEARCH

VOL. 78 P. 4885 - 4500

TSAY,F.D. + MANATT,S.L. + LIVE,D.H. + CHAN,S.!. (1973)

METALLIC FE PHASES IN APOLLO 16 FINES - THEIR ORIGIN AND CHARACTERISTICS AS
REVEALED BY ELECTRON SPIN RESONANCE STUDIES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VoL. 3 P. 2751-2762

WANKE ,H. + BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + PALME,H. (1973)
+ SPETTEL,B. + TESCHKE,F.

MULT IELEMENT ANALYSES OF APOLLO 15, 16, AND 17 SAMPLES AND THE BULK COMPOSITION
OF THE MOON

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1461-1482

YOKOYAMA,Y. + REYSS,J.L. + GUICHARD,F. (1975)
22NA-26AL STUDIES OF LUNAR REGOLITH

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
YOL. 2 P. 1823-1844
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SOIL: 61160

LOCATION COMMENTS: Surface sample, collected 20 m northeast of the rim of Plum Crater.
Loosely compated, gray soil.

GENERIC SUBSAMPLES: MISCELLANEOUS:

1. 61161 ( 90.0 gm): <1 mm 1. Collected mass: 153.67

2. 61162 ( 5.12 gm): 1-2 mm 2. Color: N7 to 5YR 7/1 (light gray to
3. 61163 ( 3.6 gm): 2-4 mm pinkish gray)

4, 61164 ( 2.16 gm): 4-10 mm 3. Bag no.: Doc. bag 356

5. ( gn): >1 cm 4, Contafner: Teflon bag; returned in
6. 61160 ( 52.79 gm): Reserve unsealed vacuum container

(ALSRC #1), in air,
Processed in N2'

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL
MATURITY PARAMETERS: PETROGRAPHY: (90-150 um)

(Heiken et al., 1973)
1. Is/FeO: 82.0, mature

2. Agglutinates: 36 Components 2
3. Brecctas
3 Low-Grade Brown 4.7
* Low-Grade
. Colorless 13.6
GRAIN SIZE PARAMETERS: Med-Grade 15.0
. High-Grade -
1. Mz' 89 um Anorthosite 2
e Md: 74.3 um Cataclastic
Anorthosfte 2.7
Agglutinates 37.0
Feldspar 14.7
MAJOR ELEMENTS: TRACE ELEMENTS:
Orthopyroxene 1.3
(Wanke et al., 1973) (Korotev, 1981) C11nopyroxene 1.3
Glass:
= pen pem Colorless -
5102 : 44,71 S¢: 9.4 La: 11.9 Brown 3.1
. . . Maskelynite 0.7
TiO2 : 0.58 v Ce: 32 Gray
Al,0,: 26.26 Co: 22.2 Nd: Schlieren 0.3
Crou:  0.98 Ni: 305 sm: 5.6 Green T
273 ' : : ¢ 0livine -
Fe0 5.25 Ba: Eu: ~ 1.20 Basalt 0.3
. . . Norite Tr.
MO0 : 0.65 Sr: Tb: 1.27 Anorth. Gabbro 0.7
Mg0 : 6.35 Hf: 4.2 Dy: Spinel -
ca0 : 16.23 Ta: 0.6 Ho:
Nazo : 0.43 Th: 1.8 Tm: Total Nu@ber
KO0 : 0.10 U Yb: 3.9 Grains 300
PZOS : Lu: 0.56
S
45¢
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BIBLIOGRAPHY FOR 61161

ADAMS,J.B. + MCCORD,T.B. (1973)

VITRIFICATION DARKENING IN THE LUNAR HIGHLANDS AND IDENTIFICATION OF DESCARTES
MATERIAL AT THE APOLLO 16°SITE

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 1 P. 163-178

BECKER,R.H. (1980)
LIGHT ELEMENTS IN LUNAR SOILS REVISITED: CARBON, NITROGEN, HYDROGEN AND HEL |UM

IN PROCEEDINGS OF THE 11TH LUNAR AND PLANETARY SCIENCE CONFERENCE
voL. 2, 1743-1761

BHATTACHARYA,S.K. + GOSWAMY,J.N. + LAL,D. + PATEL,P.P. + RAO,M.N. (1975)
LUNAR REGOLITH AND GAS-RICH METEORITES: CHARACTER!ZATION BASED ON PARTICLE
TRACKS AND GRAIN-SIZE DISTRIBUTIONS

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
VoL. 3 P. 3509-3526

CHANG, S. + LENNON,K. + WALBERG,G. (1975)

SULFUR IN MAGNETIC ANDNON-MAGNETIC PARTICLES OF APOLLO 16 SOILS
LUNAR SCIENCE VI - L.S.1l.

P. 131-133

CHARETTE,M.P. + ADAMS,J.B. (1975)

AGGLUTINATES AS INDICATORS OF LUNAR SO!L MATURITY: THE RARE GAS EVIDENCE AT
APOLLO 16

PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

voL. 2 P. 2281-2290

CIRLIN,E.H. + HOUSLEY,R.M. (1981)
DISTRIBUTION AND EVOLUTION OF Zn, Cd AND Pb IN APOLLO 16 REGOLITH SAMPLES AND
THE AVERAGE U-Pb AGES OF THE PARENT ROCKS

IN PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 529-540

ELDRIDGE,J.S. + O'KELLY,G.D. + NORTHCUTT,K.J. (1973)

RADIONUCL IDE CONCENTRATIONS IN APOLLO 16 LUNAR SAMPLES DETERMINED BY
NONDESTRUCT | VE GAMMA-RAY SPECTROMETRY

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VoL. 2 P. 2115-2122

HE IKEN,G.H. + MCKAY,D.S. + FRULAND,R.M. (1973)
APOLLO 16 SOILS - GRAIN SIZE ANALYSIS AND PETROGRAPHY
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VoL. 1 P. 251-266

HOUCK,K.J. (1982)

MODAL PETROLOGY OF SiIX SOILS FOR APOLLO 16 DOUBLE DRIVE TUBE CORE 64002
PROCEEDINGS OF THE 13th LUNAR AND PLANETARY SCIENCE CONFERENCE

IN JOURNAL OF GEOPHYSICAL RESEARCH

voL. 87, A210-A220

KERRIDGE, J.F. + KAPLAN,.R. + PETROWSKI,C. (1975)
EVIDENCE FOR METEORITIC SULFUR IN THE LUNAR REGOLITH
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 2151=2162 453 Handbook of Lunar Soils



KOROTEV,R.L. (1981)
COMPOS I TIONAL TRENDS IN APOLLO 16 SOILS
IN PROCEEDINGS OF THE 12th LUNAR AND PLANETARY SCIENCE CONFERENCE

12A, 577-605

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

MORRIS,R.V. (1978)

THE SURFACE EXPOSURE (MATURITY) OF LUNAR SOILS:

SOME CONCEPTS AND IS/FEO COMPILATION

IN PROCEEDINGS OF THE 9TH LUNAR AND PLANETARY SCIENCE CONFERENCE
VoL. 2, 2287-2298

PHILPOTTS, J.A. + SCHUHMANN,S. + KOUNS,C.W. + LUM=STAAB,R.K.L. (1973)
+ SCHNETZLER,C.C.

APOLLO 16 RETURNED LUNAR SAMPLES - LITHOPHILE TRACE-ELEMENT ABUNDANCES

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1427-1436

SHIRLEY,N. + WASSON,J.T. (1981)
MECHANISM FOR THE EXTRUSION OF KREEP

IN PROCEEDINGS OF THE 12+h LUNAR AND PLANETARY SCIENCE CONFERENCE
12A, 965-978

TAYLOR,H.P.,JR. + EPSTEIN,S. (1973)

018/016 AND S130/S128 STUDIES OF SOME APOLLO 15, 16, AND 17 SAMPLES
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1657-1680

WANKE,H. + BADDENHAUSEN,H. + DREIBUS,G. + JAGOUTZ,E. + KRUSE,H. + PALME,H. (1973)
+ SPETTEL,B. + TESCHKE,F.

MULT IELEMENT ANALYSES OF APOLLO 15, 16, AND 17 SAMPLES AND THE BULK COMPOSITION
OF THE MOON

PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 1461-1482

WLOTZKA,F. + SPETTEL,B. + WANKE,H. (1973)

ON THE COMPOSITION OF METAL FROM APOLLO 16 FINES AND THE METEORITIC COMPONENT
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE

VOL. 2 P. 1483-1492

WRIGLEY,R.C. (1973)
RADIONUCLIDES AT DESCARTES

LUNAR SCIENCE 1V THE LUNAR SCIENCE INSTITUTE
P. 799

WRIGLEY,R.C. (1973)
RADIONUCLIDES AT DESCARTES IN THE CENTRAL HIGHLANDS
PROCEEDINGS OF THE FOURTH LUNAR SCIENCE CONFERENCE
VOL. 2 P. 2203-2208

YOKOYAMA, Y. + REYSS,J.L. + GUICHARD,F. (1975)
22NA-26AL STUDIES OF LUNAR REGOLITH
PROCEEDINGS OF THE SIXTH LUNAR SCIENCE CONFERENCE
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SOIL: 611

LOCATION COMMENTS: Surface sample, collected on
the rim of a 10 cm diameter ¢
out of the crater rim).

GENERIC SUBSAMPLES: MISC
1. 61181 ( 156.2 gm): <1 mm 1.
2. 61182 (  9.43 gm): 1-2 mm 2.
3. 61183 ( 6.23 gm): 2-4 mn 3.
4. 61184 6.09 gm): 4-10 mm 4,
5. ( gm): >1 cm

6. 61180 { 93.4 gm): Reserve

SELECTED CHEMICAL AND PHYSIC
MATURITY PARAMETERS:

1. Is/FeO: 82.0, mature
2. Aggtutinates: 38

3.

4.

GRAIN SIZE PARAMETERS:

1.
2.
3.

94 um (<1 cm); 64 um (< 1 mm)
82 um

Mz:
Md:

TRACE ELEMENTS:
(Korotev, 1982)

MAJOR ELEMENTS:
(Taylor et al., 1973)

3 pom ppm
5102 : 44,60 Sc: 9.26 La: 12.43
TiO2 ¢+ 0.66 v: 21 Ce: 33.9
A1203: 27.10 Co: 31.5 Nd:

Cr203: 0.12 Ni: 435 Sm: 5.92
Fe0 : 5.47 Ba: 139 Eu: 1.185
MnO Sr: 180 Tb: 1.28
Mg0 5.78 Hf: 4.69 Dy:
Ca0 15.56 Ta: 0.654 Ho:
Na20 0.51 Th: 2.09 Tm:
KZO 0.25 u: 0.54 Yb: 4.17
PZO5 0.18 Lu: 0.593
S

4506

80
the northeast rim of Plum Crater, from
rater. Part of a radial sample (second

ELLANEOUS :

Collected mass: 271.35 gm

Color: 5Y 5/1 (med. olive gray)

Bag no.: Doc. bag 369

Container: Teflon bag; returned in
unsealed vacuum container
(ALSRC #1), in air.
Processed in N2‘

AL PROPERTIES OF SOIL

PETROGRAPHY: (90-150 um)
(Heiken et al., 1973)

%

Components

Breccias
Low-Grade Brown
Low-Grade

Colorless
Med-Grade
High-Grade

Anorthosite

Cataclastic
Anorthosite

Agglutinates

Feldspar

Orthopyroxene

Clinopyroxene

Glass:
Colorless
Brown
Maskelynite
Gray
Schlieren
Green

0livine

Basalt

Norite

Anorth. Gabbro

Spinel
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SOIL: 61220

LOCATION COMMENTS: Station 1, trench on rim of Plum Crater. Soil from bottom, probably
less than 30 cm deep. (The total depth is not certain.) Is lighter

in color than surface.

GENERIC SUBSAMPLES: MISCELLANEOUS:

1. 61221 ( 61.0 gm): <1 mm 1. Collected mass: 279.15 gm

2. 61222 ( 6.36 gm): 1-2 mm 2. Color: 5Y 6/1 {light olive gray)

3. 61223 { 9.61 gm): 2-4 mm 3. Bag no.: Doc. bag 357

4, 61224 ( 10.58 gm): 4-10 mm 4. Container: Teflon bag; returned in

5.* 61225 ( 5.05 gm): > 1 cm unsealed vacuum container
to 61226 (ALSRC #1), in air.

6. 61220 { 191.6 gm): Reserve Processed in N,.

* Not included in total mass of soil.

SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF SOIL

MATURITY PARAMETERS: PETROGRAPHY: (90-150 um)
(Heiken et al., 1973)

1. Is/FeO: 9.2, immature
2. Agglutinates: 6 Components 2
3 B