No. 1|2-191\p

br. B.B, lLal, Ph.D,.,
Archaeological Chemist in India,
Dehra Dun, U.P., (INDIAQ

vated the July 10,'61
Dear Dr. Ralph, _
In connection with the organization of
a C-14 Laboratory in our Department of Archaeology
for age~-determination or Carbon-bearing archaeological
materials, we are collecting details of methods,
materials and equipment in use in leading laboratories.
As you have done importaut work in this line, may I
request you to supply me with details of latest
developments and reprints of publications from your
Museum, a bibliography of C-14 determination, if
readily available, and approximate current price
- o1 the equipment and apparatus requ1rad tfor C-14
; 'determlnatlenh.. e

I feel that the technlque of C-14
‘ determination is highly complicated, and unless a
study of the apparatus, techniques and materials
employed tor this work is made by working with
experts, it woula be very difficult to organise
such a laboratory, I would, tnerefore, request
you to kindly let me know whether it would be
p0331ble for me to work in your Museum for
gaining some practical experlence in assembling
the equipment and in proce331ng and evaluating
the samples.

In reply to my request addressed to
the Institute of Technical Studies, University of
Chicago, I have been advised by Prof.D.Gale Johnson,
Dean, Division o1 the Social Sciences, University of
Chicago, that the most appropriate place to study
C-14 analysis would be under you at University
Museum, Pennsylvania, and that it would be possible
for me to get the necessary infermation and
training under your. supervision, May I, therefore,
request you to please supply me with the
infermation. . ...

T 4
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July 18, 1961

Dr. B, B, Lal

Archaeological Chemist in India
Dehra Dun, U.P.

India

Dear Dr. Lal:

In response to your request for information about C-1k4
dating, I am sending reprints of our publications. For estab-
lishing a new laboratory, the most useful publications are as
follows:

W. F. Libby, Radiocarbon Dating, 2nd ed. 1955. (Univ. of Chicago
Press, Chicago, Illino{si

G. J. Fergusson, "Radiocarbon Dating System®, Nucleonics, Vol. 13
(Jan. 1955) pp. 18-23, and other publications of Fergusson
and T. A. Rafter in the New Zealand Journal of Science and
Technology.

H. E. Suess, "Natural Radiocarbon Measurements by Acetylene
Counting”, Science, Vol. 120 (July 2, 1954) pp. 5=7.

H. Barker, "Radiocarbon Dating: Large-scale Preparation of
Acetylene from Organiec Material," Nature, Vol., 172
Oet. 3’ 1953)’ Pe 631'

A. W. Fairhall, W. R. Schell and Y. Takashima, "Apparatus for
Methane, Synthesis for Radiocarbon Dating", in press
(Dept. of Chemistry, Univ. of Washington, Seattle 5,
Washington).

HL. de Vries and G. W. Barendsen, "Radiocarbon Dating by a
Proportional Counter Filled with Carbon Dioxide",

Physica XIX (1953) pp. 987-1003.
Hi. de Vries, "Purification of C0p for Use In A Proportional Counter

c

for 1%c Age Measurements", Appl. Sci. Res. Sect. B, Vol. 5

(1956?) pp. 387-400, _
Ht. deVries and M., Stuiver and I. Olsson, "A Proportional Counter

for Low Level Counting with High Efficiency", Nuclear

Instruments and Methods, Vol. 5 (1957), pp. 111-11L; North

Holland Publishing Co., I suggest that you write to

I. Olsson, Fysiska Institutionen, Uppsala, Sweden, for a

reprint, if desired.




Ht. de Vries, "The Removal of Radon from CO2 for Use in 140 Age
Measurements, Appl. Sci. Res., Section B, Vol. 6, pp. 461-
470 (19571?)

He R. Brannon, M. S. Taggart, M., Williams, "Proportional Counting
of Carbon Dioxide for Radiocarbon Dating", Review of
Scientific Instruments, Vol. 26 (1955), pp. 269.

M. J. Aitken, Physics and Archaeology, 1961, Interscience Publishers.,

The date lists of most laboratories are now published yearly
in Radiocarbon which was formerly entitled Radiocarbon Supplement
of the American Journal of Science. The three volumes which have
been published may be obtained from the editors, R, F, Flint
and E. S. Deerey, Room 5, Sterling Tower, Yale University, New
Haveny; Connecticut. In these volumes the addresses of active
laboratories and articles about inter-laboratory standardization
and so forth, are included.

In regard to costs, our yearly budget is as follows:

Salaries $16,800
These include myself, one research
assistant, and one part-time
student assistant.

Current Expenses $ 3,500
These are mostly expendable supplies such
as liquid air, dry ice, chemicals, glass-
ware, etc.

Equipment Replacements $ 2,500

Total $22,800

The initial cost of our equipment (pure carbon dioxide method)
was approximately $13,000 in 1956, :

In regard to gaining practical experience, the situation has
changed somewhat from the early days when Dr. Libby developed the
solid carbon method and that was the only one to learn. I think
now that the best procedure would be to study as many of the pub-
lications about the gas counting methods as possible. The main
ones in use are pure carbon dioxide, methane, and acetylene counting,
Pure carbon dioxide is used by most laboratories today, but both.
methane and acetylene have certain advantages. Your decision may
be influenced by the equipment available and the training of the
‘personnel who are going to operate it. Then, it would be advan-
tageous to visit several laboratories to learn the best features
that each has developed for the method upon which you have decided.
In assembling a laboratory, the techniques learned in studying
physical chemistry or nuclear physics (vacuum systems, counting
circuits, etc.) are the main "tools" needed, and should be acquired
beforehand.




The pioneers in the development of the carbon dioxide
technique were Fergusson and Rafter in New Zealand and deVgies
in the Netherlands. deVries has died, and Fergusson is now with
Dr. Libby at the University of California (Los Angeles 24,
California). Their present laboratory and the New Zealand one,
now run by T. A. Rafter (Institute of Nuclear Sciences, Lower Hutt,
New Zealand’/ would both be excellent ones to visit.

With best wishes for the success of your laboratory, I am,

Sincerely yours,

Elizabeth K., Ralph

EXR:gm
Ence.




UNIVERSITY of PENNSYLVANIA

PHILADELPHIA 4

The College

DEPARTMENT OF PHYSICS

August 18, 1961

Mr. L.R. Sethi
Embassy of India
2107 Massachusetts Ave., N.W.

Washington 8, D.C.
Ref, F. %08/01

Dear Mr. Sethil:

In regard to the training of a sclentist from India
in our Carbone-l4 laboratory, I am writing to say that de-
¢isions of this magnitude must be made by Dr, Froelich
Ralney, Director of the University Museum. Unfortunately,
Dr. Rainey im in Europe, and I regret that I shall be
unable to consult him until late September.

In July I received g letter from Dr., B.B. Lal, and
I am enclosing a copy of my reply to him.

I hope that this delay will not be a serious incon-
venience. It 1s good to learn that the Government of
India i3 planning to establish a Carbon-14 laboratory, for
there are so many important samples to be dated, ®

Sincerely yours,
(Miss) Elizabeth K. Ralph

Carbon-14 Laboratory

ER/1e
encl,




December 15, 1972

Prof. D. Lal, Director
Physical Research Laboratory
Navrangpura

Ahmedabad - 380009

INDIA

Dear Professor lal:

Congratulations upon your new position, and thank you for
your letter. We missed you in New Zealand and, especially,
your leadership. There were heated discussions about the
standards for calibration, but we ended up with the NBS Oxalic
Acid that is almost exhausted. Also, no agreement was reached
in regard to correction factors or calibration curves for C-14
dates.

I have enclosed some reprints, etc. If they are dupli-
cates of ones that you already have, please throw them away.

We are about to investigate some new techniques, and one
of them will concern the use of our tandem accelerator to de-
tect negatively ionized elements with greater sensitivity.
Our feint hope is that we shall stumble upon one or more that
could be used for dating.

If you have reprints on the subject of cosmic radio-
elements, we shall greatly appreciate receiving some copies.

With best regards,

R/rs Elizabeth K. Ralph

P. S. We shall send reprints of our New Zealand papers as
soon as we receive them.




TELEX : 012-261

PHYSICAL RESEARCH LABORATORY

TELEGRAM ; ‘'RESEARCH"’' NAVRANGPURA TELEPHONES
AHMEDABAD-39 3X000 ,.' 77076. 79271,
(INDIA) 79272, 77642
Ref: DL:72 December 28, 1972

Pear Dr. Ralph,
Thank you very much for your warm letter,

I was very much hoping that I would be able to
attend the New Zealand conference, but a large
number of things and in particular the new
position which I accepted made it difficult
for me to do so.

I will send you several papers which may be of
interest you. We are always looking forward
to receiving your exciting papers and also
hearing about any new ideas which you may be
working on. Radiocarbon studies had now gone
for nearly 25 years and it is only the work
of scientists like you which keeps this field
young and exciting. Putting it another way,
there are only a few fields which survive
more than 10 yvears except being of a routine
value.

Please do remember sending me reprints of
papers presented by you at New Zealand.

With best regards,

Yours sincerely,

o

(D. LAL)

Dr. Elizabeth K. Ralph _
University of Pennsylvania
Philadelphia 19104
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FRANKLIN aAnp MARSHALL COLLEGE
LANCASTER, PENNSYLVANIA

DEPARTMENT OF SOCIOLOGY AND ANTHROPOLOGY

January 29, 1965

Dr. Robert Stuckenrath
University Museum
University of Pennsylvania
Philadelphia, Pennsylvania

Dear Bob:

On my last trip to Philadelphia, I stayed for a
few days with Bob Dyson, who informs me that your
Carbon 14 Lab has a list of dates which your lab-
oratory has run. I am particularly interested in
the Cy, dates for the early levels at Hacilar,
Catal Huyuk and Braidwood's recent work at Cayonu
Tepesi. I am hoping that you would be able to.
send me a list of these dates so that I might be
able to include them in my Ph.D. thesis, on which
I am busy grinding away. Thank you very much for
whatever help you may be able to provide.

Best wishes,
. /

Gt~
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February 3, 1965

C.C, Lamberg~Karlovsky

Department of Socielegy and Anthrepelegy
Franklin and Marchsall College
Lancastery Pennsylvania

Dear Cliff:

Herewith enclosed are copies ef our date lists V and VI, which are
moderately leaded with Neesr Eastern dates. In additien a "mimeo"-type
copy of Date List VIII which has been accepted by Radiecarben fer publica-
tion in the Spring ef 1965. Aside frem eur III (which we're cut of new),
this is abeut everything we have for the lear East. There are some more
in the worke for the Hasanlu Preject; if you went copies of those dates
when we finish them, get RHD's appreval, and I'll send them en.

VIII has the 5730 half-life dates in peneil, and you can convert the
V and VI dates by multiplying the B.P. age by 1,03 to get the date we feel
is mere reliable.

Geod luck on the zrinding.

Cheers,

Rebert Stuckenrath, jr.
Radiecarbon Laberatery




- O September 25, 1973

Nirector

Museum Apvlied Science Center for Archeeology
University *useunm

University of Pennsylvenie

Philedelphlis, Pennsylvanis

Desr Sir:

I am writing to inguire about the possibility of my Joining
your geology or archseclogy staff next vesr., T am presently
employed ss a geologist with the 7.8, Geological Survey in
Denver. T have 2 Ph.D. in geology from the Universlty of New
Mexico. My primery fields of interest =re queternary geology
2nd geomorphology, mineralogy, and geology as applied to
archaeology (including site geology end cersmic petrogrephy).

&

I have worked for = petroleum company, have five years of
college teaching experience, and, most recently, worked as =
geologist and petrogrephner with the Tnstituto Nacional de

Antropologia e Historia of Mexico.

In my present position with the Geological Survey I em inter-
preting Quaternsry peologic features 25 sean on ERTS and Sky-
lab photdcrephs. This position 1s & temporary one 2nd is
scheduled to end July 1, 1974. T would like to return per-
menently to & museum resesrch position similar to the one T
hed with INAH., If there is zn opening on your staff, or if
you ere plenning to add to your st={7, T would eppreciste
your considerstion. Inclosed is = brief vita: irf you would

like more informetion I wculd be happy to svoply 1it.

Very truly yours,

/?v¢<44¢¢mé%f7f

P. W. Lambert
825 Steale
Denver, Colorado 80206




VITA

Prul Weyne Lambert o ' . RO
Dcnver, Colorado 80206 % gam
Home telephone, AC 303-333-372l; offico, AC 303~ 234 -L,208’

Age 35, U.S.A. citizen, married, one child.

Education and apecial trsining:

Phillips, Tcxas, lligh school . Diploma 1955
Texas Tech University Geology 5 1959
University of New Mexico Geology - M.S. 1961
University of Wew Mexico Geology _ Ph.D. 1968

Advanced study in optical milnerslogy ;
with R. E. Wilcox, U.S. Geologicel Survey, Denver, Summer, 1967

rEmplovment'

Georpge Lelsnd Consulting Geologist, Albuguerguse, N.M., geologlst,
summer, 1961. Assisted in studies of clay deposits snd gold-
silver prospect in central New Mexico.

Texsco, Inc., Midland, Tex. snd Roswell, N.M., geologist, 1961-

1962, well site end field geology in southern New Mexico.

Lowell Bogert Consulting Geologist, Albuquergque, N.M., geologist, .

- fall, 1962. Prepzred photogeologic maps of ereas in soutnweat
New Mcxico and southesst Arizons. :

Chepman, Wood, and Griswold Consulting Geologists, Albugquerque,
WM., ccologist summer, 1963, Assisted in studies of base snd "
precioug metal mincs and prospocts in San Juan Mountains,
Colorado. o

University of New Mexico, graduste sssistant in geology, 1963—1965.

Central Missouri State College, Werrensburg, No., Assistant Pro- .

' fessor of Geolopy, 1965-1968, heed of three-man geology depart-
ment, 1967-1968., Taught courses in physical geology, mineralogy,
oefrolopv, pﬂomoroholocv, structural geology, #nd field poology.

West Texesa Staté UﬁiveTQ1ty, Canyon, Tex., Assoclate. Professor of
Geology, 1968-1970. Teurht courses in physicsl geology, his-
torical geology, geomorphology, optical mlnoralogy, petrology,
and field geology.

Department of Prehistory, Instituto Nscional de Antropologia e
Historia, Mexico, D.F., geologlst-petrogrepher, 1972-1973.

Studied stvatipraphy end petrogrephy of late JQueternary volcanic
ssh in Besin of Mexlco; some petrographic work on Preclsssic
ceremics and stone artifacts.

Brench of Centrsl Environmental Geology, U.S. Geological Survey,
Deénver, GColoredo, geologist, 1973-present. Presently working
on two projects: (1) late Cenozolc stretigraphy of Rio Grande
Valley in centrel New Mexico, end, (2) interpretation of Quater-
nary geologic festures ss secen on ERTS and Skylab photographa
of MidWeat end Sonthwcst U, S

"y




Publications:

1961
1965
1966

1968
1968

1969
1970

1972

"Petrology of the Precambrian rocks of pert of the Monte
Lerpo area, New Mexico," unpublished M.,S, thesis, Univer-
gity of New Mexico.

(with W. E. Elston) "Possible shatter cones in & volcanic
vent near Albuquerque, New Mexico": New York Aced. Sci.
Annals, v. 123, p. 1003-1016.

"Notes on the late Cenozoic geology of the Taos-%uasfw area,
New Mexico" in New Mexico Geologicsal Socicty "Guidebook of
the Taos-Raton-Spenish Pesks Country," p. 43-50.

"Quaternary stretigrephy of the Albugueryue srea, New Mexico,!
unpublished Ph.D. dissertation, University of New Mexico.
(with W. E. Elston and E. I. Smith) "Striated conss: wind-
abrssion feetures, not shatter cones" in "Shock Metsmorphism
of Netural Patcrlals "-Baltimore, Mono ook Corp., p. 2%7 =290,
"Age of the Rio Grﬁndc Velley 2t Albuquerque, New Mexico :
(aba.)": Geological Society of America Special Paper 121,

p. 168-169, (Psper read at Gaolo"ical Societ} of Americs
Anniel Méeting, Mexico,City;-1968:), = .. |
"Quaternary strgtigraphv of the Albuquclque sres, Ncw ‘Mexico
(abs.)" in New Mexico Geological Society "Guidebook of the
Tyrone-BIg Hatchet Mountalns ~Florids Mountains Region, New
Mexico," p. 160.

"pPetrogrephic study of thin section L-3346 (Atoysc gris fino,'
‘cersmic type, Tlapacoya) and L-3345 (Dclphina gris fino -
ceremic type, Oaxeca)": Mepartment of Prehistory, INAH,
Mexico, menuscript, L p.

In presg "Preliminsry description of the tephre leyers sat Tlapa—

coya I,"™ in "Tlapecoya," INAH, Mexico.

In press "Map showing areas of active and potentiel blowing sand

in the I,a Mesite Negra SE Quadrangle, Bernalillo County, New
Mexico": U.S. Geologicel Survey Viscellsneous Field Studies -
M&D. ==

In preparstion (with Sam Vélastro) "Stratigraphy and age of late

Quaternary téphrss at Popocstepetl Volceno, Mexico."

New Ifexico Geological Socicty Rcscerch Grant . Support for

New Mexico Geologlical Society Rasearch Grent. Support for.
Ph.D. dissertetion. :
Geolorical Society of America Research Grant, $#800; Sigma :
X1 Grant-in-Aid of Research, $,00. Support for Ph.D. .dis-

Geologicsl Society of Amorica Research Grant $800; Sigma
Xi Grent-in-Aid of Research, $300. Support for gtudy . of
late Cenozoic volcenic esh in West Texmg and New Mexico.
Nationsl Science Foundation, $12,000. Support for study of

Research Grantse

1960

M.S., thesils.
196l
11966

gsertation.
11968~
1968

 Work on this project to bs completed by July, 1974. - Ry

late Cenozoic volcenic ash Iin West Texas snd New Mexico.




Orpgenizations: ,
Geological Soclety of America
Socliety of the Sigma Xi
Sigma Gamma Epsilon (earth science) -
Honor Soclety of Phi Kappe Phi : :
Americen Associstion for Quaternesry Environment (AMQUA)
Internetional Congress of Americanists

.-Referenceg: .
: Dr. E. T. Ruppel, Chief, Branch of Central Environmental Geology,
U.S. Geological Survey, Federal Center, Denver, Coloresdo 80225,
Dr. H. E. Meslde, Branch of Centrel Environmentsl Geology, U.S.
, Geologicel Survey, Federzl Center, Denver, Colorsasdo g0225.
- Dr. R."E. Wilcox, Branch of Field Geochemistry end Petrology,
U.S. Geological Survey, Federsl Center, Denver, Colorado 80225,
" Prof. Jose Luis Lorenzo, Chief, Departamento de Prehistoria, Insti-
tuto Nscional de Antropologis e Hlstoria, Moneda 16, Mexico 1,
; D.F.;, Mexico. 5 T
Dr. R. C. Burton, Chsirman, Depertment of Geology and Anthropology,
: West Texss State Universify, Csnyon, Texas. 79015, -
Dr. Cynthia Irwin-Willlams, Depertment of Anthropology, Eestern
New lMexico University, Portales, New Mexico 88130. : 2

b

September, 1973




‘March 18, 1970

Mr, Lee Langan

Environmental Measurements, Inc.
215 Leidesdorff Street

San Francisco, California 94111

Dear Lee:

va“i/
Fro just left for California and he must, kiieared his desk before-
hand because he sent your letter of December 19, 1969, down to us.

In regard to freezing parts of the plain of Sybaris, it sounds
interesting, but we have now finished our work.there. However, the
Italians, at last, have plenty of money for excavations and are
presumably working there, If the company that has developed this
technique wafits to pursue the matter, they should write to:

Professor Giliuseppe Foti
Soprintendenza alle Antichita della Calabria
R Reggio Calabria, Italy
Perhaps, someday soon we can find some technique that will enable

us to work together again,

With best regards,

Elizabeth K, Ralph

EKR/ek
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January 20, 1965

Dear Don:

When we discussed about a complete series, we really meant a series
from particular sites or limited ap@as. We would be very happy to

run such a series as the one you describe egpecially if you have good
stratographic control. We generally do not charge for running samples
from the areas in twhich we are interested, but if someone has a grant
we are always glad to have all or part of th& expenses paid for. If you
could raise even as much as $25 per sample, it would help, but if you
cannot, we are prepared to do the seven or eight samples you mention.

Since I am probably going to pe away most of the rest of the month,
and a good part of February, please write your decision to Mr. Robert
Stuckenrath, here at the Museum. If you decide to go ahead, he will
send you sample information sheets.

With all best wishes,

Sincerely yours,

Alfred Kidder II
Associate Director

Mr. Donald W, Lathrap
Department of Anthwopology
University of Illinois
Urbana, Nlinois 61803

AKIIl/vh




UNIVERSITY OF ILLINOIS

DEPARTMENT OF ANTHROPOLOGY
137 Davenport Hall, Urbana, Illinois 61803

January 6, 1965

Dr. Alfred Kidder II
University Museum
University of Pennsylvania
33rd and Spruce Streets
Philadelphia, Pennsylvania

Dear Dr. Kidder:

As you know, I wrote to Bill Coe a short time ago
requesting information about the possibility of the
University of Pennsylvania lab doing some of my radio-
carbon samples. In his answer he suggested that I write
directly to you and also mentioned that the Pennsylvania
lab would only undertake to do a complete series. I have
already had four samples accepted at the Yale lab, but
could provide very extensive series from particular sites
or limited areas. I wonder if what is meant by a complete
series i1s all of the samples collected by a particular
expedition or all of the samples from a particular site
or limited geographical area. If the second interpreta-
tion is the correct one, I would like to request informa-
tion about submitting a series from the Upper Pachitea
region. I am of course interested in the cost of such
assays if the Museum would accept such a series. 1 be-
lieve we have seven or eight good samples from this area.

I am sorry that I did not have more time to talk
with you during the Detroit meetings. We will be getting
out a progress report on the Peruvian expedition soon and
I will certainly send you a copy.

Sinchely yours,
}/C
Donald W. Lathrap

DWL:ms
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March 31, 1965

Dear Don:

| In spite of the fact that your series is split, the Radiocarbon people

| think we should undertake to run the rest of it. However, according
to the rotating schedule of the Laboratory, it would not normally come
up for a year and a half, since South America is not due until then.
But, they tell me if you are desperate they might be able to put the
samples in before going on to the Arctic. If this is the case, you
should send them as soon as possible to Mr. Robert Stuckenrath,
here at the Museum. He is in charge of the Laboratory. Stuckenrath
also suggests that it would be well for you to ket us know the Yale
sample number and date as soon as you get them, so that appropriate
reference may be made in our date list. I should add that the year
and a half is only approximate - it could stretch to even longer thath

. that,- so I strongly advise that you send them in right away xﬁ you want

them done here.

I will be seeing you in May,

Sincerely yours,

Alfred Kidder II
2 Associate Director
~ Dr. Donald W. Lathrap
Department of Anthropology
University of Illinois
Urbana, Illinois 61803




UNIVERSITY of PENNSYLVANIA

PHILADELPHIA 4

The College

DEPARTMENT OF PHYSICS

March 31

Dr. Kidder:

T think, too, that we should teke them, If
Lathrap is willing to wait a year and a2 helf, all
well end goed. If he's desperate, or if you feel
some hurry is indicated, we might stick them in
the works when Tikal is finished before we gc on
to the Arctic. In the latter case, Lathrap had best
send them on scon, so we can have them on hend for
argument,

If we do take these samples, might
to send us the Ysle sample number and da
as he gets them so thet we can make appr
reference in our date list., It's bed en
a2 series split without obscuring the fa

/bt




UNIVERSITY OF ILLINOIS

DEPARTMENT OF ANTHROPOLOGY
137 Davenport Hall, Urbana, Illinois 61803

March 26, 1965

Dr. Alfred Kidder II

Associate Director

University Museum

33rd and Spruce Streets
Philadelphia, Pennsylvania 19104

Dear Dr. Kidder:

My letter to Yale was not in time and the sample from the
Upper Pachitea was already in the works. There are still at
least eight samples from this area with very good stratigraphic
context and in a demonstrable chronological relationship, and
we are still most anxious to have these run. I am putting in
for a grant from the Research Board which would include a $L0
p@ sample fee. My money for samples from the initial grant is
all used up. I did not wish to proceed any further in this
matter until I informed you that unfortunately the one sample
from this set could not be recovered from Yale. I hope this
will not completely destroy your interest in our series, but
if you have a firm policy in this respect I certainly understand
its justification. I will await an answer from you on these
matters before proceeding any further.

I am very much looking forward to having a chance to talk
to you at the meetings.

Sincerely yours,
o I

Donald W. Lathrap

DWL :ms
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October 21, 1966

Mr, Edward Larrabse
P.O+ Box Nos 296
Churchville, Pennsylvania 18966

Dear Edward:

It was good to see you and to meet Sally (?), Thank
you for your note and enclosures.

If you have an extra copy of your article entitled
"The Identification of a Village Site by Aerial Photography"
we would very nmuch like to have it. In our Information
Center, we have a great many inquiries about the applications
of aerial photography.

With best regards,




State of New Jeraey

GLASSBORO STATE COLLEGE
GLASSBORO, NEW JERSEY

ART DEPARTMENT

Dr. Richard Law
January 23, 1965
Miss Elizabeth Ralph
University Museum
University of Pennsylvania
Philadelphia, Pennsylvania
Dear Miss Ralph:

Among my responsibilities in the Art Department at
Glassboro State College is instruction in Art History wherein
I make considerable reference to the Libby process of radio-
carbon dating. Also my daughter shows a deep interest in
archaeology as a field of study. Currently she is working on
a project paper on radiocarbon dating for a high school science
class. We both have read Willard Libby's Radiocarbon Dating,

we have perused several encyclopedias, and we have studied
your displays at the Museum so that we are familiar with the
basic concepts or principles of dating by analysis of radio-
active carbon content although much of the physics and
chemistry is beyond our comprehension at the moment.

We are writing to request an interview with you or a
member of your staff in order to further understand the dating
process in operation, Perhaps you could show us samples of a
case history and/or a stage of a test in progress from your
current work. We would like to ask questions concerning the
reference of radiocarbon dating to other dating methods. If
you could help us in some way we would appreciate it very much.

Sincerely,
/é;aéé;r Y;Zéi/"'
Dr. Richard Law

Associate Professor of Art
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August 3, 1967

Mrs., Barbara Lawn

C-14% Dating Laboratory

David Rittenhouse Lab.; Room BW-4
33rd & Walnut Streets
Philadelphia, Pennsylvania

Dear Mrs, Lawn:

On behalf of the teachers of the NSF Summer-Academic Year Institute
at Temple University, I would like to thank you for the very informative
and interesting talk and tour of your C-14 facilities on August 2, 1967.
We also appreciate the time you took from your very busy schedule in
order to help explain to us this very complicated process. I am sure
that we will be able to put this information to use in our future
classes.

Again thank you very much. With kind regards,

Yours truly,

OSSNy,

ALVIN J. K. WON

Ritter Hall; Room 262
Temple University
Philadelphia, Pa. 19122
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Januaxry 3, 1963

The Honorabole Ipiahiuﬁﬁ?sayn El-Andab
Ambassacor for Lebanod ' :
Sharatop Park Hotel

Waeshinuton, D, C.

Sir:

#y purpos s for writinmg you is a short note that
appecred in one ot the nawepapers here just yesterday.
he newspeper story told of one of the famous ¢edars
of Lebanon oy ing and collapsing from an unknown diseass.

To famiiiarize you further with this purpose, let me
briefly expliin the sclentitic fnvestigstion in whlch we
are, &t jresent, engaged at the University Museus. This
refers to “te Carbon-l4 Laboratory of the University of
Pennsylvenia, which is sponsored joaintly by the Univer-
sity Museum and the Pnysics Laboratory. We are now in
the process of measuring a long series cf wood sanples
of known age. Thess neasurements will help to determine,
indirectly, tne *half-life* of Carbon-l4 or the constandy
of cosmic ray intensity. Also, these measuremants will
enhance the accuracy of calibration for samples of un-
known age. To Carry out our measurements, ve have, thus
far, o-teined basically two types of trees: the Sequoia
gigantea uni the Pinus eristata, We are still in the

“process of obtsining cata from these and they #¥ill be
publisned in due time, probably within a year and a half,

The reason for tnis xather lengthy beckgrsund le to
accuaint you in some detedl with our, purposes and to ssk
you whether it would te possiole to obtain, elther directly
through you or any otner Institutinn or Govermment Agency
which you may suggest, a segmant of a cross section of
tnis cecar of Lebanon that cellspsed., This segnent should
be about 2 or 3" thick, about 1’ wide and reaching from
the bark of the tree to and including its center or "alth*.
year. This would give us enough saterial to meke our
Carbon~l<s cetsrminations.
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The Honorasble Inrahim Husayn El-Ahdab

Ambassador for Lebanon

Please feel free to inquire further
feel there is @ chance trat we might obt
desired,

With best wishes, I aa

Sincerely

Henry N,

Hm{_’j; w

January 3, 1963

about this if you
adn the section

/ours,

Michaal
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THE UNIVERSITY MUSEUM ¢ UNIVERSITY OF PENNSYLVANIA
338rd & SPRUCE STREETS ¢ PHILADELPHIA 4, PENNSYLVANIA
Froelich Rainey, Director EVergreen 6-7400 (Area code 215)

Elizabeth K. Ralph, Associate Director
EVergreen 6-0100 Ext. 8168 (Area code 215)

Cable Address ‘‘Antique’”

January 15, 1963

Dr. Froelich Rainey
c/o Mr. Max McCullough, Special Assistant
Educational and Cultural Affairs
Department of State
Washington 25, D. C. W/

>

Dear Dr. Rainey: S

/
Sorry to have missed you just before you left for the
airport. Ann explained to ~that you needed details about
the case of the Cedars of %?Eiﬁg . My idea was that perhaps
you could find time to stop -he Near Eastern desk and
ask the cultural attache to contact his counterpart in Beirut
and arrange for theasguisition of a section of the tree in
question.

The attached 1etterﬁ to the Ambassador for Lebanon will
explain the details. We have also sent a simllar letter to
Dr. Baramki at the American University in Beirut and he has
already suggested that we write to the Department of Agriculture
of the Republic of Lebanon. We will do so, but, in the mean-
time, it would not hurt to contact through the Near Eastern
desk.

Hope this is not too much bother,

Sincerely,

Henry N. Mig¢hael

HNM: pc




LABORATOIRE
D'ETHNOLOGIE ET D'ARCHEOLOGIE
TCHADIENNES

Jean-Paul Lebeuf Paris, e 28 mai 1969
Directeur de Recherche au C.N.R.S.

8, Rue Henner, PARIS IXe

TEL. : 874-26-33 MonSieu_r le PI‘Ofe sseur RAINEY
Adresse télégraphique : Director
SCIENSUMAINE PARIS 084 The University Museum

University of Pennsylvania
Thirty-third and Spruce Streets

PHILADELPHIA, PA 19104
L/358/69 (Etats-Unis d'Amérique)

Mon cher Collegue,

Apres plusieurs déplacements et quelques occupations absorban-
tes & mon laboratoire, je peux enfin répondre & votre télégramme
et vous exprimer toute ma reconnaissance pour votre aimable démar—
che auprés de la Wharton School.

Je ne sais ce qui s'est produit dans 1'envoi du dossier de mon
neveu a cette institution, mais depuis. son prochain mariage a me
difié ses projets ou, plutbét, 1l'a amené & les reporter. Il ne se
rendra donc pas cette année aux Etats-Unis, prévoyant d'y venir
plus tard lorsque la formation qu'il regoit actuellement en France
sera suffisante pour qu'il puisse suivre avec tout le profit maxi-
mal les cours américains qui l'initieroht complétement & son métier

En vous renouvelant mes excuses pour mon retard & vous répon-
dre et mes remerciements pour votre démarche, je vous prie de
croire, mon cher Collggue, & mes meilleurs sentiments dévoués.

Profésseur J.-P. Lebeu




September 4, 1963

Mr. J, E. Mitchell, President
Lehigh Testing Laboratories, Inc.
P.0. Box 1241

Wilmington, Delaware 19899

Dear Mr, Mitchell:

Under separate cover we are sending sample
nos. P-1505 and P-1506 for carbon analysis. These
samples have been pretreated with HCL so that we are
interested in knowing their organic carbon contents
whiech remain. Maximum precision is not required.

A purchase order is also being sent separately.

Sincerely yours,

Elizebeth K. Ralph
EKR/emf




H. W. LEIGHTON LABORATORIES

DIVISION OF
MANUFACTURERS ENGINEERING AND EQUIPMENT CORPORATION
RADIATION COUNTER TUBES  -~-  IONIZATION CHAMBERS  --.- COUNT RATE METERS
Sales & Manufacturing Offices Research & Development Laboratories
unset-Lane,-Hatboro, Pa.— : 26 Herman Street, Glen Ridge, N. J.
~OSborne March 9, 1964 Telephone: Glen Ridge 2-5824

250 TITUS AVE. ARRINGTON, PRA
DIAMOND 3-6600

Mr., Robert Stuckenrath, Jr.
Radiocarbon Laboratory
University of Pennsylvania
Department of Physics
Philadelphia, Pa. 19104

Dear Mr, Stuckenrath:
This will acknowledge your letter of March 2,

Presently our shipping records indicate that ten
counters were picked up by your personnel on February 17
against our shipping order L=-1178. The price for repair
of these counters is $19.00 each.

With regard to these counters, we wish to indicate
that some of these counters date back to as far as 1959.
In many cases they have been repeatedly back here for repair,
Now, it is hardly fair to us to send counters back for repair
and then pick them up without issuing any purchase order to
permit invoicing, then proceeding to send more counters for
repair as indicated in your letter of March 2,

It is the purpose of this letter to indicate that we
will require a purchase order covering repair of the ten
counters picked up on February 17.

In addition, our personnel are being instructed not to
proceed with any work on the counters returned on March 2
without a purchase order to cover these. There is no warranty
policy on these counters. Our personnel cannot be responsible
for counters that have been used in the field for periods of
time such as that indicated in your letter and we cannot pos-
sibly maintain a business wherein no purchase orders are issued
to permit invoicing.




H. W. LEIGHTON LABORATORIES

250 TITUS AVENUE - WARRINGTON, PENNA.
Dlamond 3-6600

Mr. Robert Stuckenrath, Jr. -2= March 9, 1964

To repeat, we require a purchase order to cover the
repair of counters delivered to your personnel on February 17
and we will require a purchase order before any work will be
done on the shipment indicated in your letter of March 2.

Thank you very much for your attention.
Very truly yours,

H. W, LEIGHTON LABORATORIES

// 9 [

Gustav B/;gson

GB/ef

CC: Mrs. R. Moore
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Mareh 11, 1964

Dr. Gustav Bergson

H w. Leighton Taboratories

v. of Manufacturers Engineering & EgJuipment Corp.
0 Titus Avenue

arrington, Pennsylvania

Di
25
Wa

Dear Dr, Bergson:

Tf our memories have not failed us, Mr. Stuckenrath and I
recall that we were waiting to receive from you the estimate of
the cost of repairing the geiger counters which were sent to you
many months ago.

Since you have now furnished that information for the 10
counters returned to us on February 17 (shipping order 1.-1178),
we have initiated a purchase order for these at 319.00 each.

Will you please send us a written estimate of the cost of
repair of all of our counters now in your custody. Please note
that the 9 counters which were retvrned to you most recently had
been repaired ( or replacad\ previously in lMarch 1963. It is
annoyin¢ (and costly for us) that these counters, whether new or
repaired, do not last for even one whole year.

Sincerely yours,

EKR:1lm Elizabeth X, Ralph




September 12th, 1973

Dr. Alfonz Lengyel, Director
Classical Art and Archaeology Program
Northern Kentucky State College
Highland Heights

Kentucky 41076

Dear Dr. Lengyel,

Our MASCA Newsletter on the subject of Radiocarbon corrections, has,
at last, been published. It may be more lengthy and detailed than
you anticppated for reprinting in Acta Toscana.

However, if you do want to reprint it, I shall be glad to send vou
photographs of the figures.

Sincerely vours,

Elizabeth K. Ralph




INSTITUTO VENEZOLANO DE INVESTIGACIONES CIENTIFICAS (LV.LC.)
( Adscrito al Ministerio de Sanidad y Asistencia Social )

Cables: IVIC - CARACAS
Telefono: 71.92.24

Apartado 1827

Carecas - Venezuela

Caracas, March 1, 1960

Dra., Beth Ralph
Philadelphia.-

Dear Beth
My best wishes that you and your mother are well, I wrote you last
month, I havent received any answer from you; I would like to re-
ceive on e very much., I sent you.one picture of my wedding in my
lasy letter, please advise me if you receive that picture,

How is your work, I am going o start my
work about C-1lli very soon, I am receiving the wquipment,

My best regards to you, to your mother,

to Robert and to Ellen.

Sincerely,
. ‘/”‘-
I3 v' d { Y,ﬁﬁ*

—

Gléivs eon de Pinto
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Caracas, May 3, 1960

Dra. Elizgbeth Ralph

Philadelphia,=~

Dear Beth:
It has been a long time since I last hear from you and I wonder
How you are. How is your mether, I hope She is well and you are hap-
Py again together with her, I and my husband are vere hanpy and we
are wishing you can find the right man and then yo have many children.,
Please advise us about it; we will be very glad when that is possible.
How is your work. Did you start again ?. I
think to start approximately fin August, if all the equipment have

arrived,

With my best regards to your mother, Ellen,

Robert and to Louise, I am

Sincerely
]

07

n d bPinto

Note: I would like to write you longer
than this one, hut I don’t Know English well
and it is difficult for me,




INSTITUTO VENEZOLANO DE INVESTIGACIONES CIENTIFICAS (LV.LC))
( Adscrito al Ministerio de Sanidad y Asistencia Social )

Apartado 1827 . Cables: IVIC - CARACAS
Caracas - Venezuela Teléfono: 71.92.24

Caracas, June 14 1961.

Dra. Elizabeth Ralph
Philadelphia

Dear Beth:
What happened?. I am sincerely wishing to hear
from you. I have sent many letters to you but I

have'nt received notice from you. I hope your mother
is eénjoying good health,.

Every day that passes I feel more like going back
to United States. My husband is very interested too,
perhaps in the future we may be able to go there,

Please write to me. or else I might think you al-
ready forgot me.

Many regards from my husband and I, for you and
your mother.

Sincerely,

. f( i
5/ [ de df,gfi
Gl dys Leon de to




INSTITUTO VENEZOLANO DE INVESTIGACIONES CIENTIFICAS (LV.LC))
( Adscrito ol Ministerio de Sanidad y Asistencia Social )

Apartado 1827 Cables : IVIC - CARACAS
Caracas - Venezuela Telefono: 71.92.24

Catacas, August 1, 1.961

Dra., Elizabeth Ralph § *
Philmadelphia.- -Es

Dear Beth:
The equipment for Carbon-1lli almost all has come; I think in the nexf
week I am going to start to assemble the wguipment; about it I want to
ask you something. I don't remember What have I with KOVAR SEAL. P#ease
tell me what is the aplication of it, T am manufacturing the furnaces

now.
How is your mother. I want to hear from

you and from her, but you don't like to write me,
My husband and my mother send you and to
your mother many regards. WMy best regard s to you , your mother, Louise

Ellen and to Roberts, I am

Stncerely,

Excuse my mistakew.




INSTITUTO VENEZOLANO DE INVESTIGACIONES CIENTIFICAS (LV.L.C.)
{Adscrito al Ministerio de Sanidad y Asistencia Socia”

Apartado 1827 ; Cables: IVIC - CARACAS

Caracas - Venezuela Teléfono: 71.92.24

CaPacas August 3, 1.961

Dra,
Elizabeth Ralph
Philadelphia.-

Dear Beth:
Prof, Cruxent has received a tetter from Dr, Kidder in which he tells
him thar the University of Pennsylvania is not the place to undertake

training of this kind. I am really interested to pursue my studies to-

wards a M.S. degree sveclallzing in Analytifcal Chemistry, at the same
time, I would have to cover special courses of Chemistry applied to
Archeology.

I wrote to University of Illinois giving in-
formation about that. I am receiving now the aquipment for c-1l; at last
I am going to start, I nhed to do it very quickly.

How is yvour mother, I want to write to her
but I missed her address, please send me 1t.

My best regards to your mother, Ellen, Louise

and to Roberts, I am

Sincerely,

Wit
Glgg;s gﬁﬁée Pinto,




August 28, 1961

Gladys Leon de Pinto

Instituto Venemolano de Investigaciones Cientificas
Apartado 1827

Caracas, Venezuela

Dear Gladys:

Since Beth is on vacation, I'll try to answer your question about Kovar
seals, These seals are used to join metal tubing to glass tubing ; one end
is metal tubing bonded to glass and then graded to pyrex tubing.

To use the seal, you must first clean the metal end to a shiny brightness
with emery and then "tin" it with standard soft solder. Do nut use silver sol-
der for the glass will melt at those temperatures. The pyrex end is then simp-
1y blown to glass tubing while the metal end is soldered to metal tubing.

We order our Kovar seals from the Stupekoff Division on the Carborundum
Company, Latrobe, Pennsylvania, and I'm sure they would be glad to send you
their eatalog and price list.

Good luck with your laboratory.

Sincerely yours,

Robert Stuckenrath, jr.




THE UNIVERSITY OF ARIZONA ‘&

TUCSON, ARIZONA 85721 —_—

DEPARTMENT OF GEOSCIENCES
LABORATORY OF ISOTOPE GEOCHEMISTRY
TEL. (602) 626-1396

July 16, 1981

Dr. Henry Michael
University Museum

University of Pennsylvania
Philadelphia, Pennsylvania l o ‘-,L

Dear Henry:

I am glad that Jeff is going to come here sometime soon to finish
the writing and the computing needed to finally accomplish the goals of
the calibration workshop. I owe you this letter since our last telephone
conversation. Several other colleagues have expressed their concern about
the delay in this work and in convening the projected meetings. Let me
tell you once more that I am the first in being very concerned by the de-
lays introduced in the project. However, I would feel worse not to be
using most of my wake-time in applying for grants and/or jobs that would
eventually feed my family. This operation is very stressful and time con-
suming. I have 300 job applications in my files all with negative answers.
This means I have been writing and typing myself at a rate of 100 per month
since we were informed of the loss of NSF funding. Reading and answering
the advertisements in Science, Physics Today, Nature, EOS, Geotimes, etc.
takes most of my time. Apart from that I was advised to read the Tocal
newspaper for possible openings for any type of job I can get while other
support arrives.

As you probably know, the NSF funded 18 months of workshop calibration
with only 3 months of salary for me. The rest of the funding had to be
raised unless I accepted some 'not-so-funny' suggestions that I eat Tess.

I am sure you will also understand the delay and difficulties in
planning the calibration meetings. First, I had to be sure we could meet.
We might have to request conversion of the travel funds to salary funds.
The reviewers of the grant proposal clearly demonstrated reluctance to
support meetings and suggested we give preference to numerical work. Second,
here is where Jeff's contribution is needed to complete the work unless other
unforeseen interruptions in funding (with consequent loss of salary support)
occur. As Jeff cannot dedicate any time to the workshop while he is in
Philadelphia, we must find the way to keep him here 100% immersed in docu-
menting and tiding up his work until it is in "manuscript ready form" and
in computer usable software. With the present organization, each interruption
sets back the work and we lose time and money. I hope you can help us in this
respect to make Jeff's stay as productive as we need.




Dr. Henry Michadl July 16, 1981
University of Pennsylvania Page 2

I will surely also appreciate very much 211 your help with Tong
term suggestions concerning my funding. 1 hope that you will
understand the causes of the delay in the calibration work. I will
keep you informed of our progress.

Best personal regards,

J. C. Lerman
Research Associate

JCL/ez

cc: P. E. Damon
E. Ralph




THE UNIVERSITY OF ARIZONA

TUCSON, ARIZONA 85721

DEPARTMENT OF GEOSCIENCES
LABORATORY OF ISOTOPE GEOCHEMISTRY
TEL. (602) 626-1396

July 16, 1981

Dr. ETizabeth Ralph
Radiocarbon Dating Laboratory
University of Pennsylvania
Philadelphia, PA.

Dear Dr. Ralph:
I received, in due time, your letter with the information
about the possible work related to the algerian laboratory but
I have not as yet received any information directly from Dr. Benzias.
Other prospects of funding did not develop. I am surviving with a
2 months grant from the Research Corporation and the lab is doing

some commercial work. I would appreciate any further suggestion for
funding that you might have.

I am attaching a copy of a letter about the calibration work.
With my best personal regards.
~ Sincerely,

| & R naaaAn

J. C. Lerman
Research Associate

JCL/ez

cc: P.E. Damon
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Eastern Michigan University

Ypsilanti, Michigan 4819y

Mapreh 21.. 1972

Elizabeth Ralph

Associate Director

Museum Applied Science Center for Archaeology
University of Pennsylvania :

Dear Ms. Ralph:

Barbara Ford's recent article in Saturday Review
on your activities with MASCA prompt me to write.
Until some nine years ago I was associated with Uni-
versity of Michigan Memorial Phoenix Project and had
as well a life long interest and professional training
in Archaeology. I was at that time working on an
alternate dating system which was abandoned when I
moved schools and professions.

Admlttedly the idea is something of a long -shot
but many times I have wondered if, perhaps it should
be followed up. I shall, therefore, pass along the
idea in its rudimentary shape in hopes that it may
sServe some purpose to you and your associates.

As a well known matter, isotopes have been ob-
served to migrate within large ore-bodies as a func-
tion of time and isotope weight. Ideally suited for
such determination is, of course, silicon with its
two natural isotopes, one of which may be made radio-
active by neutron bombardment.

The basic premise refers to the obvious matter
that if migration occurs in large ore-bodies it likely
takes place in small ones as well - even in bodies as
small as arrowpoints, etc., which are frequently very
high in silicon content. Another interesting point about
such artifacts is that at the time of manufacture new
surfaces are created, thus rendering the specimen
homogeneous in distribution of isotopes at that time.

A still further interesting point is that many strati-
fied sites obviously employed the same quarries for
their cherts, chalcedonles, etc. for thousands of
years, and in particular areas, such as the cave sites




of Kentucky, Alabama, etc., these specimens have been held
at almost constant temperature since the time of deposition
(important because migration is also temperature dependent).

I believe this matter could be checked very easily by
preparing some thin sections of worked material from various
levels of a stratified deposit, bombarding them with neutrons
and preparing autoradiographs of the bombarded specimens.

If it works, of course, one should be able to produce a
comparative series which could be extended way back past
effective C-14 dating and could be made to apply to indivi-
dual archaeological specimens torn from original associations.

The central reason I did not follow through on this
was that a cave site I believed to have access to for ac-
quisition of specimens was thoroughly rifled by a farmer
with a tractor who removed the entire contents of the cave,
put the dirt in wagons and drove them into a creek, from
which he later removed all salable archaeological specimens
and the immediate possibility of my study. I did have some
material from a previous dig, but not enough, unfortunately,
to make a good test.

I have, in the past, discussed this with a number of
persons having nuclear backgrounds. The source of their
concern centers around the possible lack of homogeneity of
the specimens themselves and on the basis of this reserva-
tion declined to pursue the matter further. They may be right
of course, but then they may also be wrong. But it seems
wrong not to check such an easily accomplished task.

Please, however, if the idea hits your imagination,
feel free to pursue the idea, since my current professional
activities guarantees that I shall not be able to follow
it any further.

Roger L. Leatherman
Professor of Education

P.S. I am most interested in your new cesium magnetometer.
Any information or references to it would be highly appreciated.

RL/sd




April 18, 1972

Prof. Roger L. Leatherman
Department of Education
Eastern Michigan University
Ypsilanti, Michagan 48197

Dear Prof. Leatherman:

Thank you for your suggestion of studying the migration of silicon
isotopes in arrowpoints, ets. It is an intriguing idea, and I plan to
discuss it with geologists and nuclear physicists as time permits.

I have enclosed a reprint from Geoexploration in which our cesium
magnetometer is described.

Sincerely yours,

Elizabeth K. Ralph

EKR /mm
Enclosure
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E/' Ypsilanti, Michigan 43197 Kﬂ
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'March 21, 1972 e g
: /{/0 7/ //wowéu ,
Elizabeth Ralph _ /%%%/,F

Associate Director
Museum -‘Applied Science Center for Archasology
University of Pennsylvania.

Dear Ms. Ralph:

Barbara Ford's recent article in Saturday Review
on your activities with MASCA prompt me to write
Until some nine years ago I was associated with dul"
versity of Michigan %emorlal Phoenix Project and had
as well a 1life long interest and professional training
in Archaeology. I was at that time working on an
alternate dating system which was abaqdoned when I
moved schools and profe531oqo.

Admittedly the idea is something of a long-shot
but many times I have wondered if., perhaps 1t should
be followed up. I shall, therefore, pass along the
idea in its rudimentary shape in hopes that it may
serve some purpose to you and your associates.

As a well known matter, isotopes have been ob-
served to migrate within large ore-bodies as a func-
tion of time and isotope weight. Ideally suited for
such determination is, of course, silicon with its
two natural isotopes; one of which may be made radio-
active by neutron bombardment.

The basic premise refers to the obvious matter
that if migration occurs in large ore-bodies it likely
takes place in small ones as well - even in bodies as
small as arrowpolan, etc., which are frequently very
high in silicon content. Another interesting point about
SL“H artifacts is that at the time of “anufachvD naw
surfaces are created, thus rendering the specimen
homogeneous in dlstrlbut101 of 1soLopes at that time.
A still further interesting point is that many strati-
fied sites obviously employed the same quarries for
their cherts, chalcedonies, etc. for thousands of
years, and in partlcuWar areas, such as the cave sites
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IE it works, of course, one should be able to produce a
comparative series which could be extended way back past
effective C-14 dating and could be made to apply to indiwvi-
dual archaeoclogical specimens torn from original associations.

The central reason I did not follow through on this
was that a cave site I believed to have access to for ac-
quisition of specimens was thoroughly rifled by a farmer
with a tractor who removed the entire contents of the cave,
put the dirt in wagons and drove them into a creek, from
which he later removed all salable archasological specime
and the immediate p0551blllby of my study. I did have some
material from a prevzous dig, but not enough, unfortunately,
to make a good test.

I have, in the past, discussed this with a number of
persons having nuclear backgrounds. The source of their
~concern centers around the possible lack of homogeneity of
the specimens themselves and on the basis of this reserva-
tion declined to pursue the matter further. They may be right
of course, but then théy may also be wrong. But it seems
wrong not to check such an easily accomplished task.

Please, however, if the idea hits your 1m1gﬁnzt191,
feel free to pursue the idea, since my current professional
activities guarantees that I shall not be able to follow

it any further.

4
Roger L. Leatherman
Professor of Education

P.S. I am most interested in your new cesium nagﬁetomster.
Any 1nformat10n or ref rences to it would be highly apprec1ated

RL/sd 7




YALE UNIVERSITY
DEPARTMENT OF HISTORY OF SCIENCE AND MEDICINE

333 Cedar Street

New Haven 11, Connecticiit

March 24, 1962

Miss Elizabeth K. Ralph

Applied Science Center for Archaeology
University of Pennsylvania
Philadelphia 4, Pa.

Dear Miss Ralph:

My husband left for India before your letter
arrived., I had hoped to be able to forward his
mail to him but he found it necessary to change his
plans. As a result I am holding it for him.

He will be pleased, I know, that you will
give a paper and he will be most interested in
the plans for the new center,

He will need an abstract (not more than 200
words) by May 1 so he can plan the program. I hope
that this will not inconvenience you.

Yours truly,
/’7
W %Y ijw

(Mrs. Martin Levey)




L October 2969

Misg Elizabeth K, Ralph

Museum Applied Science Center for Archaeology
University of Pennsylvania

3%rd & Spruce Streets

Philadelphia, Penn. 19104

Dear Beth:

Thanks for your letter, and the notice that the samples had arrived
in good order.

Your information on the core sampling will be most heipful, thanks.
LY you don't mind, please have the wood sent on to me, for I wish
to have the wood identified., Send it COD or any way you can and
I'11 reimburse you. :

Thanks again for all you did and are doing to help us, it is very

much appreciated., Hope all goes well with you.

Sincerely,

WD&U“'\_

John D, Lewis

.




THE LIBRARY OF CONGRESS

WASHINGTON, D. C. 20540

N Y/ b\
)‘ ~ \’) \
RErERENCE DEPARTMENT \\,/(C \ A
Map Drvision July 5, 1967 ) i\
(A \ v
o A
& S
~— ) &
Dear Professor Rainey: Qf W
L

I am sending this letter from my office in the Library of
Congress to supplement our recent telephone conversation from my
office in the U.S. Geological Survey. It is entirely possible that
I did not describe with sufficient accuracy a book on the location of
archaeological monuments for you to identify it as one with which you \
are already acquainted. :

The book is one published by the ITEK Company (Alexandria,
Virginia office) for the Natiomal Park Service. The study was made
by ITEK in conjunction with a program for reservoir construction in
order to find archaeological sites before they would be flooded. The
publication is identified as Archaeological Photointerpretation for
the National Park Service. It was published under contract WA-SO-II-65/1
and published August 27, 1965. It is sometimes referred to informally
as the '"Nebraska Survey of 1965." The report was not intended for
public distribution, but I believe you could obtain a copy from the
National Park Service. If you do not have this report and wish to
borrow a copy, Mr. Edward Risley, Division of Earth Sciences, National
Academy of Sciences, Washington, D.C. 20418, would be glad to lend you
his personal copy.

We continue to maintain an interest in your work on the
identification of archaeological sites through the use of infrared
and other remote sensing devices over areas in Italy and the western
United States. I understand that Lt. Williams at the Air Force Research
Laboratory in Cambridge has some coverage for Italian sites, but I assume
it is the same material that you obtained some time ago. If vour analysis
of more recently obtained imagery from Italy or the western U.S. appears
to warrant any joint venture between your work and the Geographic Appli-
cations Program supported by NASA, please let me know. I can join you
in Philadelphia on very short notice.

Sincerely,

@LC.W,
Dr. Forelich Rainey Arch C. Gerlach, Chief
University Museum Geography and Map Division

33rd and Spruce Streets
University of Pennsylvania
Philadelphia, Pennsylvania 19104




February 28, 1963

Dr. Pa H, LiCastro
Box 661
State College, Pa.

Dear Dr. LiCastrot

Dr., Rainey has returned at last, but the time
is so short - we both leave for Italy in the middle of
March, that we are wondering if you would mind waiting
until we return in August.

With more time th&n and also with more test
data from our field work in Italy, we hope that we shall
be able to make more specific plans for future work, and
that we can make arrangements for your participation,

I'm sure that we shall benefit from your ex=
perience with instruments for underground exploration.

Sincerely yours,

Elizabeth K. Ralph

EKR/deh




N \ MRS. RICHARD KIMBALL LINCOLN {eei* L™
. SCHOOLMASTER LANE T
DEDHAM, MASSACHUSETTS ,fj X \
TEL. 617-326-5827 F

_ : -,it,
| c< -0 v
I \‘ ""@u g 1.-/‘//- L)

¢ iA

"":{v‘-\
Do £

A

v
d Qz“ January 19th

"‘s-‘_}

Dear Beth,

Last week the editor of the school newspaper asked me
to write an article on opportunities for women in science,
I would appreciete any comments you might have on the
subject-fields that are appropriate, preparatiion-graduate
degree? etc..Are more women going into physics? I blithely
agreed to write this, and am now beginning to realize I
know very little about the subject-help!

My life is busy and hectic, as always. I am still
teaching at Dana Hall, PSSC Physics, CHEM chemistry, and
a physical science course. On the side I sponsor an Outing
Club which Jjust started this year-we run about 4 events each
weekend, which keeps me active somehow, I retired from
competition this year in hockey and squash, but seemed to
have become quite involwed so I am not sure it accomplished
anything!

Let me know if you are ever up here-would love to
see you., And, thank you for all the wealth of information
which you can produce, hopefully!

Sincerely,

:55‘3"“')’ % -::}\&




January 28, 1964

Mrs. Richard Kimball Lincoln
Schoolmaster Lane
Dedham, Massachusetts

Dear Betty,

Please excuse my delay in answering your letter of Jamuary 19th.

I hope that I am not too late with some vague information about
opportunities for women in sclence.

I have not read anything specifically on this subject for
many months, but remember that there have been articles in SCIENCE
and in the latest issue (January 24th), there is an article on
scilentific and engineering manpower that mentions that the per-
centages of women in these flelds is not increasing. Another
Journal that may have some articles is PHYSICS TODAY.

Dr. Brownlee, Dean of Women here, has suggested three people
to consult or write - namely, .

Dr. Dorothy Weeks
28 Dover Road, Wellesley

Dr. Rosemary Perrell, a bilologlst and
Dean at Pembroke in Providence

Dr. Eleanor Dolan
Amer. Assoc, of University Women

If you talk to Dr. Weeks, please give her my best regards.

There are a few more women studying physics here than there
used to be, but compared with the total enrollment, the percentage
has probably dropped. The Math-Physics Librarian has suggested
that there is a great demand for science librarians, especilally
with an M.S. degree. This field seems {o be more heavily
populated with women than others, but there is a scarcity of
feminine M.S. degree holders.




Mrs. Richard Kimball Lincoln January 28, 1964

Your life does sound busy. Perhaps, the hockey and squash
were less time~consuming than the Outing Club. My main exercise

this winter has been wood-chopping, but I keep thinking I'll play
squash some day.

With best regards,

EKR:ek
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THE LittLemore Scientiric EncineeriNg Co.

RAILWAY LANE,
LITTLEMORE, OXFORD.

Telephone : Oxford 78563, E. T. Hall D.Phil

- A

MJA/REB/LSEC 31st January 1961.

R. E. Linington Esq.,

The Tniversitj Museum,
Uriversity 0f Pennsylvania,
Thirty-Third and Spruce Street,
Piuiladelphia, 4.

Dear Linington,

“1"am pleased to 1ﬁfo}n'ybﬁ that your ELSEC

Proton Magnetometer was dis;atched to you by air
today. We have included a total of two detector
bottles, as we were uncertain from your instructions
wihether two Qr three were re; iuired. 11 18 fiot
you require a total of three, let us know, and we
will dispatch one as soon as noﬂqiun.

AS regarde the coet, the position is that one
bottle is included in the aver all price of Z780,
ni each extra bottle costs £15 (:ee our letter of
19th November).

f2 hope you will have satisfacztor; rvice with
thi trune:;t ¢ 0k forward tc heering “from yow
Assuring you 0f our vest attention at 11 time

PO A = L]




THE LITTLEMORE SCIENTIFIC ENGINEERING CO.,
RAILWAY LANE,
LITTLEMORE, OXFORD. Tel. Oxford 78563

PROTON MAGNETOMETERS
New Developments May 1963.

Dear Sir,

You have at some time expressed an interest in our
Proton Magnetometers and we are taking the liberty of sending
to you certain details which we hope you may find of interest.

For those of you who have bought instruments, we hope
that you have been having satisfactory service and that you may
be persuaded to buy other equipment from us.

Magnetometer Type G.

This instrument replaces all previous models (types
B to F as well as FS and RF). It is equally applicable for
simple use in the field as well as more sophisticated recording
applications. For recording the necessary information is
brought to a 12 pin plug into which is plugged the recorder
control unit.

Those of you who have bought RF or FS instruments
¢an use them with our new recording instruments, but a few
(about three) very minor wiring alterations may be necessary
depending on the type number.

Recorder Control Type 614 for Trace Recording.

We have now supplied many of these instruments to
customers who have used them for aerial and seagoing surveys
as well as for ground station work. Details and specification
of this instrument are enclosed.

Recorder Control Type 615 for Trace Recording.
The type €14 unit has one disadvantage. If the




field strength is fluctuating between full scale deflection
and just over full scale, the pen will keep travelling from
one end of the chart to the other. For instance if the
magnetometer readings are varying between 50095 and 50105 and
we are recording the last two digits on the recorder having a
full scale deflection of 100 units, the pen will go from one
end to the other perhaps many times. The type 615 control
unit has been designed to obviate this. In fact the chart
is graduated 0 to 110 and when in the region 100 to 109, the
pen stays at the right hand side of the paper; only when
above 109 will the pen travel to the above 10 position to the
left of the paper. This modification makes interpretation
of the chart easier. The recorder uses 6 inch wide chart
rolls and may be powered by 230 volts A.C. or 24 volt D.C.
without modification. Otherwise the specification of this
recorder is similar to the 614 unit.

Punch Tape Recording.

Wie have undertaken a number of "one off" projects

involving punch tape output systems. We are always keen
to quote for such equipment. Before doing so we would need
a specification of your requirements. This should include

type of code and hole system, and other relevant details,
number of readings per minute required and whether any time
correlation is to be provided by a digital clock which is also
to be punched-out. Technical assistance can be given by our
staff in making such decisions. A visit to our laboratories
to discuss details of proposed special equipment is often use-
ful.

Air or Sea Going Detector.

Due to the fact that very low-microphonic cable has
become available, we have now found it unnecessary to use
external preamplifiers with the associated difficulties of
tuning, and the large size of "fish" or "bird". We have
developed a highly satisfactory rubber encapsulated detector
which is water-tight and may be connected to the aeroplane
or ship-borne magnetometer unit by the special cable up to at
least 1000 feet in length.

New Brass Connectors for Magnetometer Cables.

Certain of our customers have experienced difficulties




5 Y

with the aluminium plugs and sockets used. The reason for
the aluminium alloy tyoes being used in the first place is
that they are totally non-ma aetic. However, there is no
reason why brass connectors {(these are fairly magnetic) should
not be used at the control unit end of the cables. These
brass connectors are similesr but have a very coarse thread

and will not bind. We would be pleased to supply an adaptor
kit to any purchaser. (Price £2). Remember these are only
suitable for one end of the cable. The aluminium connections

on the detector end must be cleaned and well greased periodically.

Finally I would like to point out how our magnet—
ometer sales have been inc.casing. We believe this is due
to the high reputation which has been gained by our instruments
together with an efficient servicing organisation. To give
an idea of the scope of our business, I am enclosing a list
of some of our custiomers, who own ELSEC instruments - I feel
the 1list is self-explenatory - and I hope you may be tempted
to purchase one of our instruments (or if you already have one,
to buy another!) knowing that you are in good company.

Yours faithfully,

CZ7 ﬂ/

B T. Halls

Director.
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Pear tir:
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cqnter at the University or r-cLserazi%. e vish vo congr-
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if
. Jos8 L, Lorenzeo
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July 14, 1967

Dear Dr. Lorenzo,

I have yours of the 5th of July regarding archaeological prospecting
equipment. Here is what I recommend to you:

1. The small resistance apparatus called GEOHN, made in
Germany and can be purchased for about $100 at National
Electronics, P.O. Box 1237, Sheridan, Wyoming, 82801. This
is effective down to one or two meters and is very simple to
operate,

2. The Elsec Proton Magnetometer, produced at Oxford,

England, and obtainable from Littlemore Scientific Engineering
Co., Railway Lane, Littlemore, Oxford, England, for about $2500.
Very useful where there are magnetic contrasts in the soil.

3. The Cesium Magnetometer, developed by the University
Museum and Varian associates in Palo Alto, California. Much
more effective than the proton magnetometer, but I do not know
the cost, since they are now being produced for the Air Force.
You could write to Varian Associates in Palo Alto.

4. Infra-red aerial photography. We are just now experimenting
with this in Italy and current results are very good. I have in mind
making an experiment with this in the Vera Cruz area, if this can
be eventually arranged with your department.




Page Two
Dr. Jose L. Lorenzo
July 14, 1967

For the moment, I would suggest that you get a GEOHN and experiment
with that on some of your highland sites. We will keep in touch about
the infra-red experiments.

Most sincerely,

Froelich G. Rainey
Director

- Dr, Jose L., Lorenzo

Instituto Nacional de Antropologia e Historia
Departamento de Monumentos Prehispanicos
Cordoba 45, Mexico 7, D, F.,

FGR/fbd
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Br. FROELIGH RAINEY

A:5:LiA,

THE UNIVERSITY OF PEMNSYLVANIA
PHILADELPHIA, Penn. 19104

DEAR DR. RAINEY:

For A LONG TIME WE HAVE BEEN CONTEMPLATI!NG
TO HAVE, FOR OUR OWN EXCAVATIONS, SOMEONE OF THE APPARATUS USED
IN ARCHAEOLOGICGAL PROPECTING, MAGNETIGUOR RESISTIVITY KINDS,.
Now WE FEEL THE NEGESSITY OF HAVING ONE WHO SHOULD BE APPLIED TO
THE MANY EXCAVATIONES WE DEAL WITH ALMOST CONTINUOSLY. OF COURSE,
WE KNOW THAT THE RESULTS DEPEND. VERY MUCH ON THE UNDERLYING
BEDROCK, THE ORIGIN OF THE SOIL OR BEDIMENTS, ETC. AS THE QUALI-
TY THE FEATURES OR WMATERIALS TO BE LOCATED HAVE.

| GERTAINLY PRESENT MY EXCUSES FOR TAKING
YOUR TIME BUT | BELIEVE OUR DEMAND W|LL RECEIVE YOUR WELCOME.
WoulLD 1T BE POSSIBLE TO HAVE FROM YOU THE INDECATIONS AS TO WHOM
TO APPROACH TO BUY ONE OF SUGCH APPARATUS? WE NEED YOUR JUDGMENT
ABOUT WHMEGH ONE YOU BELEIEVE WOULD BETTER FIT WITH OUR LACK OF 7
TRAINING AND (] AM SORRY TO POINT OUT THES MATTER) THE ONE THAT
HAS A BETTER PRICE FOR TTS PERFORMANGE.,

| Aam AFRAID | AM PUTTING RATHER A BURDEN
ON YOUR SHOULDERS WITH S0 MANY QUESTIONS BUT IT WILL NO ESCAPE
TO YOU THE IMPORT ANGE OF YOUR ADVICE. |N THE HOPE TO REGEIVE
YOUR ANSWER IN THE FUTURE, | AM SINCERELY ¥OURS.

HEAD OF THE ARTMENT

ARQGO. JOSE L.YLORENZO.




March 21, 1970

Dr. Iris Cornelia Love
Research Ass't, Professor of Art History and Archaeology

Long Island University
Brooklyn, New York

Dear Dr. Love:

In checking our file of instruments, we find that you are
signed out for one of our Geohm resistivity instruments.

If you do have the Geohm and are not planning to use it inm
the near future, may we trouble you to return it to us as soon as
possible?

Sincerely yours,

E.K. Ralph

EKR/mm
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PERSONAL DATA

Name:

Address:

Birthdate:

Marital Status:

EDUCATION

Institution

Mt, llolycke College

S, liadley, Hass, 01075

Katharinq Gibbs School

200 Park Avenue
New York, New York

College for Women

HESUME

Carolyn A, Lowther

3901 Locust Walk

#1115, J458

Philadelphia, Pennsylvania 19104
(215) 349-8876 :

July 1%, 1945

Single

University of Pennsylvania
Philadelphia, Pa. 19174

Graduate School of Arts & Sciences

University of Penusylvania
Philadelphia, ?Pa, 19174

HONORS

Phi Beta Kappa, 1968

Hilda ¥, Nietsche Awsrd in Music, 1968

(Ilighest grade~point average in Department

Dates Field of Study
1663=
i;gg Liberal Arts
1965- : "
1956 Business
1966- Ko
1968-
1969 Musicology

of Music)

Depree

Special
Certificate

B.A,

10 graduate c,u.



w

WORK EXPERIENCE

3/13 - 5/1%

9/12 - 2/73

8/71 - 1/72

Olsten of Morris County Inc,
1200 U, S, Ilighway #4606
Parsippany, New Jersey. 07054

Administrative Assistant

Positions in Marketingz, Finance, Sales, Manpower
Development, Secientific Affairs, Personnel, Archi-
tecture, Public Helations, Nuclear Engineering

Duties: Correspondence, statistical reports,
orgzanization of filing systems, annual reports,
manpower training

K. B, White Temps Inc.
15 East 40th Street _
New York, New York 10016

Administrative Assistant

Positions in Law, Transportation, Management
Consulting

Duties: Correspondence, filing, typing of wills
and research

. San Jeronimo Hotel

Condado Avenue _
San Juan, Puerto Rico  CC907

Administrative Assistant to TFood & Beverage Manager

Duties: Correspendence, filing, inventory, pur-
chasing




1/70 - 71/71 Auchincloss & Lawrence Incorpovated
610 Fifth Avenue :
Jew York, New York 10020

llesearch Assistant, Investments

Duties: Maintenance of 50+ charts of economic indicators,
marlket research, recordkeeping, statistical reports,
proofreading ol computer print—outs, appraisals of
securities

7/69 - 12/69 Interbank Card Association
110 East 59th Street
New York, New York 10022

tember Information Supervisor, Communications Department,
Credit Cards

Duties: Supervision of MIST/MTSC work[low and coordina=
tion of mailroom activities, correspondence with 200+

member banks, supervision of special projects (geogzraphical
listings, statistical reports), liaison with printers

1/69 - 6/69 Dorrance & Company
. Philadelphia, Pennsylvania 19107
MTST/MTSC Operator, Editorial Assistant, Publishing
Typing of books,'manuscripts, correspondence, proof—

reading and editing

7/67 - 12/68 wistar Institute
, 36th Street at Spruce :
ohiladelphia, Pennsylvania 1017k
Rmditorial Assistant, Medical Research

Correspondence, Manuscript typing, proofreading

REFERENCES

Ms., Martha Ann Elliott Ms. Alice Quill, Director
Vice President - ) Katharine Gibbs School
Auchincloss & Lawrence Incorporated 200 Park Avenue

610 Fifth Avenue

New York, New York 10017
New York, New York 10020




VIIARTON INTPORMATION

Expected Date of-Graduation:
Major:
Program:

Courses completed:

‘Date Cf{[&h#

May, 1976
FFinance
u.B.A,.

APL ‘Progranming
Calculus Review

%7

L.

Ot M

Signed \ﬂ aq ,-"‘(,_MLJ/?[ C[\
: ‘




67 Chapel Street
Kingston, New York 12401
May 20, 1975

Dr. Elizabeth K. Ralph

Museum Applied Center, Archaeology
The University Museum

University of Pennsylvania

33rd & Spruce Street

Philadelphia, Pa. 19174

Dear Dr. Ralph:

Although you may have a copy of the enclosed article
and be aware of the references cited therein, I
thought that the factors mentioned which can vary
the decay characteristics of radionuclides may be

of importance to your radiocarbon - dendrochronology
studies. Thus, at the risk of sending you the

tenth copy, the enclosed is forwarded to you.

The nonlinearity, or more correctly the deviations
from linearity, which occur in some of your Cl4 -
dendrochronology date graphs appear to be systematic
and very real. I have often thought of this, and
wondered about their cause or causes. The possibility
of pressure, temperature, and electric field stresses
effects may offer plausible explanations.

Wishing you much success in your program and work,

I am

Very truly yours,

A
Peter Love
Enc.




8 December , 1967

Prof. D. Lowe

Department of Zarth Sciences
University of Michigan

Ann Arbor, Michigan

Dear Prdf. Lowes

Sheldon Breiner has just told me about a conference on
remote sensing that you are planning to hold im April. Our interest
in remote sensing is in the detection of buried archaeological
features.

If some of the subjects to be diiscussed are applicable to
our interest, I am wondering if it would be possible for me to
attend or to receive a copy of the papers given at this conference.

Sincerely yours,

Elizabeth K. Ralph

EKR/abn




October 13, 1966

Dear Dr. Lyford:

]

Thank you for your kind letter of October 3rd and for the interesting
suggestions for other applications of our prospecting instruments.

We do not know of any soil scientists or geomorphologists who have
used the new instruments which we described, especially the cesium
magnetometer, for soil studies. Last winter tests were made for
possible military applications of the magnetometer, but other than
that, it has been used so far primarily for archaeological prospecting.
The sensors, either ceidum or rubidium, with more elaborate and less
portable detection apparatus, have been used by Vaiian Associates
and various collaboratoys’ f#ira variety of more basic geophysical
studies.

Tests of other instruments in your fields of interest may have been
performed of which we are not aware. One possible source of infor-
mation is "Proceedings of the IVth Symposium on the Remote Sensing
of Environment' , held at the University of Michigan in April 1966.
This was just published last week and we have not yet received a copy.

Your suggestion of a trial at the Harvard Forest appeals to us very much,
Perhaps it could be arranged for a weekknd in the near future before

the weather is too cold. We are a bit confused about "Harvard Forests';
is the one you suggested for a trial in Massachusetts or New Brunswick?

Most sincerely,

Froelich Rainey
Director

Dr. Walter H. Lyford, Soil Scientist
Harvard University

Harvard Forest

Petersham , Mass. 01366

F T ok o Y




HARVARD UNIVERSITY
HARVARD FOREST

PereErsuam, MASSACHUSETTS
01366

3 October 1966

Dr. Froelich Rainey

Prof. of Anthropology
University of Penmnsylvania
Philadelphia, Pa.19104

Dear Prof. Rainey

Congratulations to you and Miss Ralph on the paper Archaeology
and New Technology in the 23 Sept. issue of Science. For several
years 1've seen occasional references in the New York Times to your
work with these new devices and have almost written a couple of times
to get information.

For years I've had as an ideal for the soil mapper some-sort
of device one could strap on that would ring bells or move needles
as one walked over the landscape. I knew this approach would never
come from the men who came into the soils field from geology or
agronomy and I had rather guessed the soil engineers might be the
innovators because of their strong physics background. Somehow
I never guessed the innovations would come from archaeology or
anthropology. My own scholastic background was in chemical engin-
eering but I came up through the soil classification mapping field by
23 years in Government and Experiment Station work and since coming
here have been in soil dynamics, morphology and biology.

During the last several years I have become acquainted with Fred
Johnson and Douglas Byers and visited the Debert site in Nova Scotia
and a couple sites on Cape Cod. Slowly and rather reluctantly I have
concluded that archaeologists look at the soil in much greater detail
than soil scientists, and they have given soil scientists more than they
have received in return. Certainly archaeologists have given soils
people about the only means of dating the rate of soil development.
Soil science c