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Report on the Vi~it to HfidiocarQQlL Datiri_g_~.Q9ratories 

in the Fnstern Uni~ed States 

Seven Radiocarbon Dating Laboratori ~s in the Eastern United 

States were visited in the period from August 12th to August 2lst, 1963. 

'!'he respective laboratories and the persons conferred with are listed 

in the following table: 

Name 

H. W. Krueger 

Minze Stui ver 

Miss E. K. Ralph 

M.A. Trautman 

Meyer Rubin 

Sigalove and Long 

H.G. Ostlund 

Laboratory 

Geochron Laboratories 

Yale University 

Univ. of Pennsylvania 

Isotopes Incorporated 

U.S.G.S. 

Smithsonian Institute 

Marine Laboratory 

Place 

Cambridge, Mass. 

New Haven, Conn. 

Fhiladelphia, Pena. 

Westwood, N. J. 

Washington, b.c. 

Washington, D.C. 

Miami, Florida . 

Laboratory technique trends were found to be toward SHARP 

transistorized radiation detection equipment, methane gas counting, and 

gas flow systems and proportional counters for cosmic ray guard rings. 

Of the seven laboratories visited all but one either used 

Sharp Low-Beta electronics or had units on hand waiting to be installed. 

Fluke high voltage units were used in most la bora tori es. 

One of the laboratorles converted samples to acetylene for 

the C-14 measurements. Although the preparation and handling of c2H2 

was somewhat hazardous no sample preparation changes were contemplated. 

'l'wo laboratories used the Lewis Sample converter sold by Sharp for the 

conversion of s~mples to methane. These laboratori es found the methrurn 

conversion process satisfactory, how evc~r, the vacuum line needed modi­

fications such as: additional storr=i.P,e of p;aseous samples, a second 

vacuum pump, a larv,er combustion tube , etc . Four labor<"l.tories were 
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us1.ng co
2 

for the C-14 measurements, however, two of these were 

experimenting with home-made methane converters to be used for high 

pressure (greater sonsj tivity) methane counting and incr eased sample 

output. 

Counter materials most commonly used were copper, quart7', 

and araldite (epoxy resin) cement. One and 2 litre counters were most 

common; however, counters from 0.5 litres to 10 litres were also used 

by some. 

Counter shields consisted of 8 11 to 10 11 of iron, 2" to I~" 

of paraffin with boric acid, and 1 11 of mercury or low activlty lead. 

A summary of the counter parameters, operating conditions, and sample 

preparation and puri.fication techniques is -listed in the table below. 

Also included in this l; n l> l n is the University of Saskatchewan laboratory 

which was visited earlier in the year while on annual leave . Our own 

laboratory is included in the list for comparison purposes. 

A growing concern about the fluctuations of the C-14 pro-

duction rate with time has lead several labo:tatories into investigations 

of the C-14 concentration of tree rings and historically dated samples. 

Miss Ralph showed me a plot of historical age of samples vs. measured 

C-14 concentrations corrected to zero age, which deviated about +8 per 

cent from the standard at 5,000 yrs. B. P. using a 5570 yrs. half life 

for C-14. 

About 3/4 of the samples processed in the visited labora.tories 

were of historic or geologic interest, and 1/ 4 of geochemical interest, 

labelling 1geochemical 1 samples such as ocean-and lake-waters and sedi-

ments, tree rings, contemporary samples of plants and animals, atmospheric 

12 13 
The C /C ratios of most geochemical samples were also 

measured so that corrections for possible isotope effects could be 

applied. 
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Sample output varied from about 50 to 150 determinations 

per counter per year depending upon the reliability desired and the , 

kind of shift work employed. Routine sample preparation and counting 

(with a total of 13 counters) was carried out by 8 full time technicians. 

In addition, L~ students (2 - Univ. of Pennsylvania; 1 - Miami; 1 '- Smith­

sonian Institute) who were in the process of obtaining a higher degree 

were using the laborEi.tory facilities for thesis pro,jects. Eight pro­

fessionals were directly tnvolved in some aspect of the operation of the 

laboratory in addition to direction and supervision. Several laboratories 

also called outside help in case of counting equipment troubles. 

The laboratories were all air conditioned and equipped with 

mechanical air filters. Only the Isotopes Inc. laboratory had experienced 

an increase in the background counting rate, presumably due to radioactive 

fallout. 

In conclusion may I say that the various Radiocarbon Dating 

Laboratories studies offered no striking improvement over the present 

set-up of the Geological Survey of Canada laboratory. However, the 

apparent ease of preparing large quantities of cH4 mRkes the gas an 

attractive alternative to co2, in view of the difficulties encountered in 

our, as well as in other laboratories in the purification of co2 for 

high pressure counting. Also, the success achieved in the operation of 

guard counters in the proportional region using CH4 or in the G.- M. 

reg:l.on using a gas flow system, make such guard rings a desirable feature 

of a C-14 dating system. 
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