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SHORT NOTES 

MEASURED BETA ACTIVITY OF ALASKAN FIRN 

By T . H. W u 

(D epa rtment of Civil Engineering a nd Institute of Pola r Stud i('s, Ohio State University, Columbus, 
Oh io 43210, U.S.A. ) 

ABSTRACT. The measured {3 activities of firn samples from two sites on the Juneau Icefield are in good 
agreement with each other and with those of Green land firn. A consistent pattern of {3-activ ity va ri at ion ca n 
be identified for the firn layers from 1959 through 1962. The 1952- 53 firn layer ca nnot be identified from 
the measured {3 act ivities. 

RI~SUMIL Activite B eta mesllree clans le Ileve d'Alaska. Lcs act ivites Beta mesurees d 'echantillons de neve de 
deux stations du .Junea u l cefield sont en bon accord entre eux et avec ce1 les du neve du Groen land. Un 
certa ine caracter istique de la va riation de I'acti vite Beta peut elre indentifiee pour les couches de neve de 
1959 jusq u'a 1962. La couche de neve de 1952- 53 ne peut etre indentifiee pa r les act ivites Beta mesurees. 

ZUSAMMENFASSUNG. {3 -Aktivitiitsmessllngen im Fim VOIl Alaska. Die in Firnproben an zwei Stellen des Junea ll 
Icefield gemessenen {3-Aktivitaten stimmen IYj iteinander und mit Messungen im Firn Gron lands gut Uberein . 
Eine einheitli che Struktur del' {3-Akti vitats-Anderung ka nn in den Firn lagen von 1959 bis 1962 lestgestell t 
werden. Die Firn lage von 1952- 53 kann a llS gemessencn {3-Aktivitaten nicht bestimmt werdcn. 

INTRODUCTION 

The dating of firn profi les has been done by m eans of stratigraph ic interpretation , stable isotope 
ratio and fa ll-out contamination from nucl ear bomb tests. The use of radioactive fa ll-out has the 
advantage that reference levels whi ch cor respond to years of especiall y heavy or low fa ll-out may be 
establish ed (Picciotto and Wi lgain, 1963; V ickers, 1963; Woodwa rd , 1964; Crozaz and others , (966) . 
The correlation , of course, must take into considera tion th e rate of fal l-out and the g lobal circu la tion 
pattern of th e fiss ion products. Th is topic has been well summarized by a number of a uthors (for 
example, L ibby, 1959; M artell , 1959; Libby and Pa lmer, (960) and it is not repeated here. 

During th e summer of 1963 and 1964 fll 'n spec imens were obtained from two sites on th e Juneau 
I cefi eld in Alaska. The g ross f3 activ ity of these specimens was de termined in an effort to date the rlrn 
strata. This paper summarizes the resu lts a nd compa res them with those of C rozaz and others ( [ 966) 
which indicated abrupt f3-activity increases in the [952- 53 and 196[ - 62 firn layers in Green land. 

FIRN STRATIGRAPHY 

T he study was made at two sites designated as 8 and 10 . Site 8 was located at a n elevation of 5 700 ft 
( I 740 m ) in a zone of h eavy annual accumu lation. Site 10 was located a t a n eleva tion of 3 500 ft 
( I 070 m ) near the neve line. 

Firn stratigraphy was observed in test pits and on crevasse walls. T he major features record ed w('re 
ice layers, their thickn esses and dirt layers (Figs. I and 2) . 

Previous stud ies of firn profi les (Mi ller, 1963 ) have used fil'll densiti es and pollen counts in con­
junct ion with stratigraphic features. In most cases the annual a bla tion surface is marked by a d irty 
layer or a n ice layer. In addition, a continuous record of annual snow accumulation at these two sites 
obtained by the Juneau I cefield Research Program provides a check on the thicknesses of the firn layers. 
The very dirty layer a t a depth of 50 ft ( 15.2 m ) (Fig. [ ) is rather pronounced on many crevasse walls 
and it has been considered as the reference su rface that represents the 1951 ablation surface (Mi ll er , 
1963) . Nevertheless, th e estimated da tes shown in Figures I and 2 conta in a la rge personal element of 
interpretation. 

FIRN SAMPLES 

Firn samples were taken from the walls of test pits a nd from crevasse walls in 1963 a nd 1964. Befo re 
sampling from the crevasses, a bout 6 in ( 15.2 cm ) was scraped off the wa lls to reduce contamination . 
The melted firn was concentrated by evaporation. Gross f3 ac tiv ity was m easured by proportiona l gas 
counter (Nuclear Chicago 447) with a calibra ted effi ciency of about 40 per cent. 
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B ETA ACTI VIT Y 

The m easured f3 activities of the 1963 specimens are plotted as profi les in F igures I and 2. FOI· 
comparison, the f3 activities of Greenland fim for the same years (C rozaz and others, 1966) are also 
shown . 

The general agreement in f3 activity at the two locations is consistent. Both show a d ecrease in 
activity for the years 1959 and 1960 and a steady increase from 196 1 on with the resumption ofatmos­
pheric nuclear bomb tests. In conjunction with this observation , it should be noted that the identification 
of the 1959 through 1962 fim layers is considered fairly reliable a nd involves much less uncertainty tha n 
the identification of the deeper layers. H ence the 1960- 6 1 and 196 1- 62 layers may possibly serve 
as reference layers for this area. 

The fJ activity of the 1962- 63 firn at site 10 is substantially lower tha n those at site 8 and in Greenland . 
Four samples of the 1962- 63 firn obtained at site 10 in 1964 had fJ activities between 34 a nd 44 dpm. 
At the same site seven specimens of 1963- 64 firn had f3 activities between 20 and 44 dpm. The reason 
for the low activities is not known . 

The relatively high f3 activities of the 1948- 49 a nd 195 I- 52 fim layers at site 10 a re not in agreement 
with known fa ll-out records. The first megaton size U .S. a nd Russian tests brought heavy 90Sr fa ll-out 
in 1953, whereas ea,·lier low-yield tests did not produce significan t amounts of 9°S r (Martell , 1959) . If 
one attribu tes this discrepancy to mistakes in stratigraphic interpretations, the very dirty layer at 50 ft 
( 15.2 m ) must be assigned to a later year. On the other hand , questions may well be raised concern ing 
the effect of ablation and run-off on contamina tion. Thus the 1952- 53 firn layer at this site cannot be 
d efinitely established . 
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