
UNITED STATES
DEPARTMENT OF TI~IE INrl~EFZIOR
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Center of As trogec)l()gy
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December 3(), 1966

MEMORANDUM:

TO

FROM

. Assistant Chief Geologist for Engineering Geology

Cllief, Branch of Astrogeology

SUBJECT: Monthly report for Director and Secretary

4. Outside publications reported during nl0nt11:

Brett, Robin and I(ullerud, Gunnar (1966), Melting relationships
of galena-pyrite-pyrrhotite assemblages: a hOlTIogeneous
sulfide melt at 718°C. (Abs): Econ. Geol. 61, 1302.

Wildey, R. L., 1966, On terrain figure of merit for spacecraft
landers: Journ. Spacecraft and Rockets, v. 3, p. 1551-1552.

Karlstrom, T. N. V., Rowan, 1-1. C., Grolier, M. J., Eggleton,
R. E., and Masursky, Harold, 1966, contributed to Lunar
Orbiter I Preliminary terrain evaluation and Apollo landing
site analysis based on l.Junar Orbiter I photography: Langley
Working Paper 323, NASA, Langley Research Center, I-Iampton,
Virginia.

Schaber, Gerald G., 1966, Mineralogy and crystal ch~mistry of
the sulfosalt minerals: Bournonite, seligmannite aikinite,
diaphorite and freieslebenite. Abstract: Dissertation Abstracts,
vol. 26, July-

Edmonds, K. V., 1966, Times spent on geologic operations during
Early Apollo Investigations, Field Test 8. U. S. Geological
Survey Technical Letter, Astrogeology 25.



5. Personnel

The following employees entered on duty

Flagstaff, Arizona

Michael F. Driggs, Geologic Field Assistant
Greye Dunning, Mathematics Technician
Bruce R. Janis, Geologic Field Assistant
Karen E. Lemos, Geologic Field Assistant
Dorothy H. Smith, Clerk-1"'ypist
John R. Thompson, Geologic Field Assistant

Menlo Park, California

David H. Scott, Physical Science Technician

Tr'ansfers

Carl H. Roach, Research Geologist, transferred to tl1e I)enver
Mining Research Center, U. S. Bureau of Mines, IJenver,
Colorado.

Robert A. Speirer, Physical Science Technician, transferred
to the Denver Mining Research Center, U. S. Bureau of
Mines, Denver, Colorado.

Resignations

Henry Faul, Research Geophysicist, Washington, D. C.
Thomas B. McCord, Geologic Field Assistant, Flagstaff, Arizona
Robert C. Myers t Electronic Technician, Flagstaff, Arizona
Susan E. Werner, Geologic Field Assistant, Flagstaff, Arizona
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6. Scientific meetillgs and conferences attelllieci at 110111e ()r abroad

E. M. Shoenlaker, N. J. 'rrask, M. I L (:ar1', and 1). J. Milt()11
visited C. W. Henderson, Jr. at Lock11eed C:orporatiC)ll, MountaiI1
View, California for a denlonstration of 1/6 gravity Sil11ulation
device.

M. B. Duke, G. Desborough, and N. J. Page visitecl 1(. I~. J.
Heinrich at the National Bureau of Standards, Gai thersburg, Maryl,lncl,
to discuss electro11 111icroprobe analysis.

E. C. T. Chao visited M. R. Dence, J. J. S. Innes, Ian I-Ialliday,
and B. Robertson, Dominion Observatory, I\ock Pllysics I~aboratory

at Ottawa, Canada to establisll cllannel of comlTIunicatio11 for excllallge
of samples and information.

E. M. Shoemaker, M. H. I-lait, and J. W. MtGonigle attendee}
a review meeting for tIle Apollo lunar hand tools at Manned Space
craft Center, I-Iouston, Texas.

M. I-I. Hait took part in 1/6 gravity tests of lunar hand tools
on KC-135 flights at Wright-Patterson Air Force Base, Dayton,
Ohio.

M. H. Hait, J. W. MtGonigle, H. E. I-lolt, and I. Lucchitta
visited Mr. Robert Littleton of the Bureau of Reclamation in Boulder
City, Nevada, and discussed tIle availability of topograpI1ic and
geologic maps at the Lake Mead area.



7. 1"'alks or papers presented at meetings

Speaker and organization

David]. Roddy
California Institute of Technology

students
Pasadena, California

H. J. Moore
San Jose State College class
San Jose, California

J. F. McCauley
Seventh Grade of Sechrist School
Flagstaff, Arizona

N. J. Trask
The Society of Sigma Xi
University of Cali.fornia
Davis, California

L. C. Rowan
Apollo Site Selection Board
NASA Headquarters
Washington, D. C.

L. C. Rowan
Apollo Site Selection Board
NASA Headquarters
Washington, D. C.

L. C. Rowan
American Astronautical Society
Washington, D. C.
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11TIIJa,ct giallt nleteorites
011 tIle ear-tIl

Nature of lUllar surface
~lS detel~lnined from data
on radar and ligllt l"eflect
ivities, radio and i11frarecl
emissions, anci 11igll I-eSQ
lution pll()tograplls of the
lunar sUI'face

The earth al1c} the moon

Geological exploration
of the ITlOOl1

Results from Lunar
Orbiter I

Preliminary results of
Lunar Orbiter II screelling

Orbiter ()l)servations



8. Visitors

Visitors

Milton Boone and
L. Clyde Groover
Representatives of I-louse Appro

priations Committee Investi
gation Staff

Washington, D. C.

Professor Glen Martin
Montana State University
Bozeman, Montana

R. L. Stanton
University of New England
Armadale, NSW, Australia

Rolf Paulson
National Bureau of Standards

James Burke and Roy Brereton
Jet Propulsion Laboratories
Pasadena, California

Mrs. Elizabeth Hogenes and
Algebra students
Flagstaff Junior High School
Flagstaff, Arizona
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Visited and purpose

M. I-Je Troyer, A. I-lanka,
A. II. Cl1idester, and M. L.
Brock - -discussed Branc11 of
Astrogeology program

ti. J. Moore--discussed lunar
craters and rock Illechanics

P. R. Brett- -discussed tex
tures of sulfides

M. B. Duke- -discussed cosnlic
dust analysis

J. F. McCauley--disclissed
lunar geologic mapping and
Apollo mission planning

Tour of Branch facilities
conducted by Russell Wahmanll
and J. A. Dushek



General Information

Astrogeologic stlldies

G. A. Desborc)ugll has been nl0difying X -r,ly diffractic)n
equipment and designing new equiprneI1t tt) sel1sitivity fc)r
individllal cosmic dust particles srnaller tllan . A nE~W lC)Ou
capillary collimator built f()r a standard ITlm l)()wde~

camera greatly reduces background intensities, increasIng
sensitivity. A newly designed 20 mm diarlleter call1era ()ffers lTIuc11
improved peak intensities at tile cost ()f S()111e lc)ss of res()lutic)Il and
increased difficulty of handling.

set
Apollc)

w()rk-

Three Luna.r Orbiter I photogramlnetri(~ nloclels have
up and worked in support of Branch geol()g;ic investigati()ns
landing sites. Five Lunar Orbiter II 111()dE.~ls are sclleduled
ing during next month.

Preliminary map and explanation of PtolemaE.~llS quadrangle
have been cOlllpleted.

5 prelJar
n]()rl"lh()l()gy of tIle

T. N. V. Karlstrom represented ttle U. S. C;eological Survey
as senior scientist at tIle Space Flight operations facility, Jet Pro
pulsion Laboratories, Pasadella, Califor11ia, during the phot()graphic
mission of Lunar Orbiter II. Preliminary geologic evaluations ()f

the photography were made as a basis of news released by tIle l.Junar
Orbiter Project Office. Karlstrom acted as coorclinator f()r prelim
inary screening and evaluation of Lunar Orbiter II phc)tography by
Branch personnel at Flagstaff and the University of Arizona. Pre
liminary reports of selected prime sites were transmitted t() l.Jarlgley
Research Center from Flagstaff and Tucs()n, Arizona.

The following attended Orbiter II screening at I.Jangley: D. E.
Wilhelms, M. J. Grolier~ L. C. Rowan, M. H. Carr, Anne Kelly,
and for short periods of attendance, J. D..Aldernl Olivas,
Raymond Jordan, J. J. Wooldridge, and J. We Ric}gley, Jr.

Maurice Grolier has tentatively .Il.'-.''''...,~b.'''''~

crater in Lunar Orbiter Fraole 1-1-70
ing a paper describing the method,
crater formed by tl1e impact.

H. A. Pohn is warking on a crater
the basis of Orbiter II high resolution ....... "' .... ''' .... '''''''I'''"-..L

S(~(l'lenCe ()n
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As trOJlaut training

A geologic field trip in the pl~ogranl of !;~ec)l()gic tr[lil1illg f<Jr
the astrollauts was 11eld in the Pir1acate v()l(~anic regiol1, SC)Il0r a,
Mexico, under the leadersllip of Dean I\~ II. J(111118 , Stallforli LJlli
versity. Twenty astronauts attended; 4 geoleJgists allcl 3 geC)l)lly
sicists from tIle Geological Survey in I~lagstaff, Ariz()Il<'l~ clnd S
geologists from tIle Manned Spacecraft CE~nter, }-Iollston, r.rexas,
participated in the instruction.

Early Apollo investigations

Personnel of the Early Apollo group Illade a brief aerial il1
spection in the Lake Mead area of possible test sites for <;l ge()lc)
gical mapping exercise d.uring tIle winter.

Apollo lunar hand tools were tested by space suited subjects
under 1//6 g in KC-135 aircraft flights at W'right-PattersOl1 Air
Force Base, Dayton, Ohio. Most of the tools fUllctioned properly,
althougll some difficulties were met with tIle sample bags al1d with
aseptic sampling tool. The sample bags will be modified for ease
in opening and holding. Modification of tIle aseptic sampling tc)ol
is needed to permit collection of more material.

Supporting projects

TIle vellicle navigation system was removed fl-.om tIle Mobile
Geological Laboratory (MGL) and returned to Marshall Space Fligllt
Center in Huntsville, Alabama, for furt11er testing and installation
of telemetry. .

Modifications were made to tIle power train of the MGI..J incor
porating a rubber insulated type of drive -line suspensic)n. This
system was field-tested at the r-Iopi Buttes test site area. 'T'he nevv
drive-line system provides grea.tly reduced vibration and nc)ise
levels in addition to minimized strain on tl1e vehicle wIlen being
transported on the solid-suspension lo-boy trailer ..
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