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Some observations on the vert ical fallout profile on
Grasubreen-A mountain glacier in Norway
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(Receivecl 18 Nooemher 1972)

AllSTKAOT. t)now an d ice sa mples ( 116 Nos.I, collected from aiJl Bil OW pite an d three twin bor eholes elou g the
a1i~ o f Grattuhroc"u. the highes t m oun ta in gla.cior in Nor way . were IUla lYIK.-d for their sa lt con ten t , fi8l,loion £.Uout
concentratio n an d fractio na t ion of O X)"gl'11-J M.

T he sodi um f",Untlt va.riedfrorn Q. -1 t o I ' 9 ppm and cou ld he releted to the orig in of precipitation from th e 'l oCtlt
(marit ime) or Irom t ho ltOut hOOBl end ncrthce et (oonti u60tal) . Another feature is o(rellieti vity end eodium conceut re
rlon havin~ a periodic va riat ion with about IN) 'CI\r8 ha lf cyc le (e/. Bru ckner period). Th e peeks OC groN beta acth·it y
a ru well related to t hose obse rved in preclpitetton o f 1955 and 1003. The tritium profil es for two boreholes ill the
&coulDula tio n ZOllO QhOW8 disttn cr ly t ha t there Ie uot much of mixing in ice of'dlffcrcnt years,

Th o fmet-ioDati on of 180 from SIIOW sa mplea eho we no ayst e matfc a ltitude effect. However, tho laO conten t uficc
coree (rum one horcholc sho ws eomc correla tion with th o evcrcge 81111ual air temperatures for a neighbouring
metecrologlcal st a t ion .

Snow accumula ti on rutea arc d etermi n ed from tho fa llouts u.lld alec OX)·gcll. I~ alld a fuvoureble comp~ri80n is
obtained with tho standard stake data,
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r. Introduction

(Irusubrecn (mean Long. 80 :~6 ' 10" }O;. Lat. 610

39' 30' 1\; length 3 ·5 kill; a rea 3 ·91; km' ;
olevat icn 1700 to ~~60 Ill) is possibly the highes, t
glac ier in Scand ina via, It is sit uated in the
eastern part of southern Norway in .Iotunheimen
mountains, th e highest mountain rna.ssif in nor th
Europe. Th is glacier is known for its imposing end
moraine ridges. The glac ier Iies in the mean
precipita t ion area or abou t. 1000 mill. The
Ilrcvailing preejpitatiun wind s on th e glacie r
arc from NE a m] SK Of all t he glaeiern in Norway,
th is ~18eier has th e most conti nenta l clim ate and
has the hillhe., t lim line, ot about ~IOO III [n.s.l.].
A contour mal' (scale I : 10.000) of the glncier.
printed hy t he £\orwegian " 'au r R e..-.oU fCCS

and Elect ricity Bonnl in 196il is gh 'en as Fig. I.
It also shows t he locations of th e snow pit~ and
the horcholc.s from where sam ples were collected ,

The aim of th e pre....out investigut.ion on th e
Grn",I""en is to st udy th e usefulne s or fallout
of ,"lIt ami fission products, In addition to fallout
st ud ies. nuulvsis of some samples was also done
for th e fractionation or Oxygen·18. The.... data
are alml}' :ot~d with a view to esf imate th e nveragc
raw of'snow acc umulation on the gla.cierat different

e\c'1ation ~.

2. Details of Investigati on

(a ) Colledi",. of """pi",

Samples were collected from si x 1o'1l0 W pits
taken at elevat ions of 1800, 1900, ~OI5. ~115 ,

2175 and ~183 III a.a.l. (Fig. I) frorn the winter
accumulation or the yenr I!lm·70. A metal cylin
derieal sa mple (length 25 em ami ern. s-sect ion
to cm2) , a stee l plate and 8 rubber hammer were
used during th e sampling process. Cont inuous
sam pling W R Io' performed frum th e snow surface
to the lust year's summer surface at int er vals
of 25 em ant] the samples were collected in dou hie
polythenc hags. Th e density vuri at.ious of snow
sa mples is given in Tahle 1.

In three of the snow pits at 218:1, ~ 1 75 and
2015 Ill , twin Ruger holes (separa ted by one metre)
were drilled by a hand au ger }un·jug an an gular
cutt ing edge and a provision to collect t"OTeS of firns
of about.8 em diameter. Cores of differen t lengths
(minimum 5 em and maximum 37 em) were oh 
tnined from th e six boreholes which varied in
their depths from 295 to 380 em, Their lithological
sequence can he seen from t he fallout profiles
(FillS. ~ 10 G). These icc cores were also packed
in air-tight double polyth ene packing. Due to
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