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INTRODUCTION

The purpose of this project was to examine the microcracks that
are present in lunar samples and to use data that can be obtained
from the microcracks for the purpose of constraining models of
the processes that have operated on lunar rocks. During the con-
tract period, we have learned how to prepare specimens for examina-
tion witﬂ the petrographic microscope and with the scanning electron
micrcscope in such a way that we do not produce new cracks in the
samples. We have also developed methods of specimen preparation,
measurements, and interpretation tnat allow us to measure the volume
of open microcracks present in a sample and to measure the strain
as a function of pressure due to the complete mechanical closure
of microcracks; the method has been termed differential strain analy-
sis (DSA). We applied our techniques to the study of microcracks
in a few lunar samples and in several terrestrial analogue samples
that had been exposed to a wide variety of shock environments.

Our methods and the results of our using them have been described
in detail in several published manuscripts; the manuscripts are

listed in Table 1.



"QLET-6¥%CT

a3Tuexb ojur joedur

‘T ‘3dUDIBIUOD IJOUSTOS A3100T2axadAy aTeos Axojeaoqel ZIQH pue ‘I93UDIY
Teuny yaybtg sburpasooid LLET e Aq psonpoad SsIn10BIJOIDTH ‘suouwts ‘peatazbhers
. sTsATeUR :
‘8ITT-69ZT ‘£8 ‘yoaeosay UTeI3S TeTIusIsIJTP Y3aTM S3oeId SUouuTS
Teorsdydoss Jo Teuanop 8461 PO3USTIO JO UOTIEBZTISIORIBYD pur patxiybatsg
— CI-T - A
‘pe ‘sI933197T SOUSDTOS FMOOX
Axejsueid pur yjaed Li6T snoaubT uT Ssqny oTdOOSOIDTR SUCWWTS pue IalydTy
"£T6T1-T06T ‘T 8TYST DUBR GIpZL IOF
'30UDIBIJUOD DOUITIOS IeUN]T uor3yeloxdrajur OrbHoyoxlad ITIYI patagbats pue
yausasag sbuipasooad 9/6T pue ‘ss10doIoTu ‘SYOBRIDOIOTH fsuonuTs fI23UoTYy
“LET-SOT
‘30USTOSIDJUI-ASTIM
‘SO0 pPuUE STBIJUTH JO
AI3sTWaYD pue SOTSAUd 9UL 9.6T SOOI UT SHDOBIDOIDTH I93YDTY PUR SUOUMTS
_ RATTA ST RAAS
‘¢ ‘9DUBIBIUOD DOUDTISS . sa7dues Ieuny ut I23YyoTty pue
ITeung YiaxTts sburposooad SLET SYDBRIDOIOTW JO SOTISTIDIORIBYD ‘patazbasTs ‘suoumiig
s300x A3rsoxod MOT UT SYOBIAD puw
*GyE-BTIE ‘GlLz ‘o0UaTOs so13aadoxd oraseTs ussmigq drys sbptaptedg
JO TEBUANOL UBRDTISWY Gl6T -UOT3eTaX saTiejTiuenb e pxemogn, pu® ‘ppol, ‘sSucumursg
pPaYSTIqnd SI9UYM Ieax ST3ITL " szoyazny

SYORIDOIOTW uo s3ATIDSNUBRK

T @2T4B4L



. *T19-£0F
TT Y198 ‘utH ‘yoey
Do0Y JO Teuinop *aur

"£19¢-2097 ‘6L ‘uyoreossy
TexrsAydosn jo Teuxnop

PLET

S3}D0x snoaubt
JO IOoTARYSY uOTSUERIXD TewIsyg

3vuxeb surpuewte
-23T3xessads -¢ ‘*saxnjonays

PL6T TR3ISLID 3T3uRW swos o A3Toriserq

SUOHMIT §
pu® x93ysTy

SUOWWTS pue buep

jueIy sSTY3} Aq poixoddng sydTIxosnuey 19430

UOT1PATISqO
398aTp ‘T 2aed :ssaa3s gopun

patIyhaTS puwe

‘uortjieredoad ut 6L6T S}D20X UT DANSOTD YOBIDOIDTR ‘suoumuts ‘ar23eqg
sTsAtrue urtex3ys
TRTIUSIBIITP YITM PSZTIDIORIBYD
*PISTA®I ‘yoxewsay S3001 snosubt Tetrizssiisl XIS SUOWUTS puw
TeoTsAydoas jo Teuxnop 6L6T UT S8aIN3DBIFOIDTW PIONPUI-XDOYS ‘usandon ‘parazbstsg
baysTIqng aIsym Ieax 9TITL sIoyany

' (penutauod) T aTqer



SUMMARY OF RESULTS

Lunar samples contain abundant open microcracks that have
closure characteristics completely unlike any shocked terrestrial
rock. The differences are described in detail by Simmons et al.
(1975), Richter et al. (1976), Feves et al. (1977), and Siegfried
et al. (1977). However, the microcracks present in fhe lunar rocks
before the rocks reached the surface of the moon were likely similar
to the microcracks in the shocked terrestrial rocks. Because the
microcracks present in the lunar rocks in situ inside the moon were
different, radically different, from the microcracks present today
in returned lunar samples, any property that is sensitive to micro-
cracks measured on the returned lunar samples is inappropriate for
predicting that property as a function of depth in the moon. There-
fore, many data that have been measured already on lunar sam@les

simply do not apply to rocks in situ inside the moon.

Batzle and Simmons (1979) showed that a plausible mechanism
with which to account for the difference in microcrack character-
istics of lunar samples on the surface of the moon and the micro-
crack characteristics of lunar rock in situ inside the moon is

thermal cycling during residence on the moon's suriface.



DISPOSITION OF LUNAR SAMPLES

The project to study microcracks in lunar samples was terminated
for NASA funding after the Proxmire proclamation, but the project
was continued with funding from the National Science Foundation under
grant no. 79-07033 EAR. A lunar samples security plan was included
in the NSF grant that was identical in all respects to the lunar
samples security plans that had been in operation previously.
Therefore, the lunar samples are not being returned to NASA at the
present time. Formal notification has been received by MIT that
all government property acguired under the NASA contract, including

lunar samples, has been transferred to the NS¥ grant.
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