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Abstract 

The present report deals with the measurement of fall-out radioac

tivity in Greenland in 1965, 

Sr-90 (and Cs-137 in moet instances) was determine*! in samples of 

precipitation, soil, e«a water, vegetation, animals, and drinking water. 

Estimates of the mean content« of Sr-90 and Cs-137 in the human 

diet in Greenland In 1965 are given. 
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ABBREVIATIONS AND UNITS 

FP fission products 

pCi picocurie, 10 Ci, uuCi 

nCi nanocurie, 10 Ci, TiipCi 

S. U. pC1 Sr-90/g C a ("Sunshine unit") 

M. U. pCi Cs-137/g K ("Moonahine unit") 

nSr natural (stable) Sr 

S. D. standard delation [n-lj 

I (* -xJ 2 
• j i ' standard error 1/ >—r-r u n(n-l) 

S. S. D. sum of squares of deviation T (x-x -)" 

1 degree« of freedom 

B" the variance 

v" the ratio between the variance in question and the re»idual variance 

P the probability fractile of the distribution in question 

H coefficient of variation. 
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1. INTRODUCTION 

1. 1. 

in 1965 the sampling programme from the previous >ears ' "' ' was 
used with only a few modifications. 

1.2. 

As hitherto, the samples were collected through the local district 

physicians and the leaders of the meteorological stations. However, it wae 

not possible in 1965 to obtain aU samples scheduled in the programme. 

1.3. 

The mean diet in Greenland was unchanged ae compared with 1962, 

i. e . , it wue still in accordance with the estimate given by Professor E. Hoff-

Jørgensen, Ph. D., nutritional consultant to the Danish Atomic Energy Com

mission. 

flf. S.t.i. OrwiliaJ. 
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1.4. 

The e n « r o n m e n t a l s tudie« in Green land w e r e c a r r i e d out along with 

co r r e spond ing inves t iga t ions in Denmark (cf. R i so Repor t No. 130) and in 

the F a r o e s (ci. Riso Repor t No. 1 3 1 5 ) ) . 

1.5. 

The p resen t r e p o r t wil l not r e p e a t in format ion concern ing sample 
1) 2) 

col lect ing and ana lys i s a l ready given in Riso Repor t s No. 65 , No. 87 and 

No. 1093*. 

2. RESULTS A M ) DISCUSSION 

'•[2.1. S r - 9 0 in P rec ip i t a t ion 

Table 2. 1. 1 shows the r e s u l t s of the m e a s u r e m e n t s and tab les 2 . 1 . 2 

and 2 . 1 . 3 the ana lyses of v a r i a n c e of the pCi S r - 9 0 / 1 and the mCi S r - 9 0 / k n i 

f igures r e spec t ive ly . The m i s s i n g va lues from Upernavik, Godhavn and 

P r i n s C h r i s t i a n s blind were e s t i m a t e d by m e a n s of the l ea s t s q u a r e s method. 

The total fal l-out leve ls in 1965 at the four s t a t ions (Upernavik, God

havn, Godthåb, and Pr ins C h r i s t i a n s Sund) w e r e 22, 55, 64, and 80% r e s p e c -

t ive i ; of the 1964 f i gu re s . The speci f ic act ivi ty was on the a v e r a g e nea r ly 
4] 5) 

a fac tor of two lower in 1965 than in 1964. Jn D e n m a r k and the F a r o e s 

the specific act ivi ty d e c r e a s e d by a fac tor of t h r e e f rom 1964 to 1965. 

F ig . 2 . 1 , 2 shows the q u a r t e r l y S r - 9 0 fal l-out at Upernav ik , Godhavn, 

Godthåb, and Pr ins Chr i s t i ans Sund in the \ e a r s 1962-65. The d e c r e a s i n g 
Table 2. 1- 1 

5r-B0 In Precipitation Collected in Greenland In 1965 

Location 

(cf. fig. 2. 1. 1) 

Upernavik 

Godhavn 

Gc-dUJb 
600 mm in 1«S 

Prlna Chrir t i -
ani 9und 
J736 mm in lWfr 

Untt 

pCt Sr-tQ/1 

mCl 5 r -M/k ra 3 

pCL 3 r - » / l 

mCi Sr- iO/km 2 

pCi Sr-W/1 

mCi Sr-90/km 

pCi S r - » / l 

mCl Br -M/km 3 

Jin. -

Mar. 

t. »7 

0.38 

16. 6 

1.74 

7. J7 

0. 76 

8. 86 

10.5 

Apr.-

Jon* 

31.0 

0.16 

19.4 

0. 7» 

14.2 

2. 13 

8 . 1 

Ju l j -

Stp. 

12. 1 

0.15 

1.35 

0.25 

5.10 

1.21 

C I S 

Q.S7 

Oct.-

Dec. 

3.23 

0.32 

1965 

^ 1 

•v3 

7.5 

4. 5 

- ,30 

Th« rtl*dh# »rror of tiw lr-ft> d«t«rmiaBtioci« i n afproa, 11%. 

file:///ears
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AMly*u of Vkrl**c« •( kl I d Sr-M/1 Pr«ci»it»ttMi 
i m k u 2.1.1) 

Vkriatio« 

Betw**» IttttioM 

ItttiiHihr 

Total 

T - 0. TO 

»/l* KO 

1. »Ml 
T. i m 
1.U3I 

13.K02 

I 

S 
3 

13 

.* 
1.1M3 
Z.UM 
0.3IM 

,3 

3.35 

P 

> « 1 

Aft*ly»i* gf V»n**c» «f la mCi tr-St/km 
(trom tafcla 1,1.1) 

V»ri«Uoa 

Total 

7 - •- M 

mflt SSO 

» . •Ml 

f 

3 
3 
1 

.» 

3,n«i 
O.UN 

T J 

I.3S 

P 

Tit, «•'•»• »Bmirfc-maiwnoini i i. INI-M. 
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•$"_ fal l-out with i n c r e a s i n g lat i tude i s ma in ly due to the d e c r t a s i n g amoun t s of 

•5 p rec ip i ta t ion a s we go f rom P r i n s C h r i s t i a n a Sund Ln the south to Upernavik 

:T in the nor th . The annual amounts of prec ip i ta t ion a r e an o r d e r of magn i tude 

• g r e a t e r at P r i n s C h r i s t i a n e Sund than at Upernavik, and so i s the m e a n fa l l -

'• out of Sr-DO. 

> 2. 2. S r -90 in Sea Water 

Ae in the p rev ious y e a r s , bea wa te r was sampled f rom a n u m b e r of 

,, locut ions alont; the coas t of Green land . Other s a m p l e s w e r e co l lec ted f rom 

' the Godthåb Fjord l>y M/S "Adolf Jensen 1 ' in Apri l and November . The p u r -

U'pose of ihe l a t t e r sampl ing was to s e e whether the activity va r i ed f rom head 

$ to mouth of the fjord and to inves t iga te whether the re was any d i f fe rence b e -

F^tween Uie water s a m p l e s col lected in the spr ing and in die autumn. F u r t h e r -

temore we wanted to c o m p a r e the l eve l s m Uie coat;tal wa te r with thoce in the 
L' open sea . Table 2. 2. 2 showB Uie r e s u l t s . 
? It was not poss ib le to KL-C any s y s t e m a t i c var ia t ion in the ac t iv i ty in 

the Godthåb Fjord , e i the r between locat ions or between sampl ing m o n t h s . 

Nor did sal ini ty have any influence on the activity. As r e g a r d « the »ampl«s 

:,- co l lec ted from the coas t , the Apri l s a m p l e was equal to the fjord s a m p l e s , 

v whereas the Ju ly-Augus t sample was a factor of two h igher , evident ly b e -

-•-cause of contaminat ion with f resh wa te r (sa l in i ty 16.2 o/oo) . Fig. 2. 2 showH 

3r-90 In Sm Wst»r »round OrffmUrtd In 196S 

jTjtfJ1 1" 1 
j< i t s « * « 

*,.„,,, , . 

: cfeéUb u-1 

i&Gfrnf 
• a>+*h IV* 
- (JrttUb v" 
• J t O U i -

, ot*Oi. 
TWJ. 
yrtn* Chr. Sund 

AOfXn*{Bi«llk 

OtJtUbr1 

Ootthåbir1 

O t a a u v 1 

OtdU*b V 

* i u r ø J u coUac 

Tb« vvtLmuvd 

Sampling 

month 

Apr. 

JU1V-AL4J. 

" 
" 
" 

Nov. 

" 
" 
" 

Po.M.1 . 
North 

64°25-

fl4°21i 

94°1S-
M ° U . 

M°OT 

-
-

_ 
-

64°2T 

64°33' 

64°23« 

84°0I< 

W « t 

M°2li 

i0°49' 

S1°OT' 
5 1 ° 3 4 r 

J 1 ° B 3 . 

-
-

-
-

!>0O42< 

5 1 ° 0 3 i 

S1°I7< 

5 1 ° 1 3 ' 

ted irom th* fUtrtj* bort '.'AdoL 

er ror of th« Ir-fO »nalyMi w» 

p C i 
S f - » / l 

0 , 3 1 

0 . 3 8 

0 . 35 

0 . 3 2 

0 . SO 

0 . IB 

0 , 7 1 

0 , 3 0 

0 . 2 4 

0, 24 

0 . 3 4 

0 . 3 2 

0 . »2 

0 . 1 0 

J w u i n " lr 

• »pprtm, 1 

pCi 
Sr-W/g Ca 

0,77 

0 . « 

0.83 

1.00 

0.7J 

o.so 
3.31 

0.70 
0.57 

D,57 

0.81 
0.82 

0.81 

0.78 

tb*Ood lh ib l 

«. 

Salinity 
in o/oo 

10.6 

30.5 

31.8 

31.6 

M . i 

13. 2 

1». 2 
29,0 

> U 2 

11,2 

10. 9 

21.6 

M. 0 

31.0 

rjord. 

Sample 
d«pth 
in m 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

depth 
in m 

2 2 0 

3B0 

4 3 0 

4 » 

130 

3 3 0 

570 

190 

ISO 

S r / i C i 

15 

1« 

16 

16 

10 

18 

IS 

16 

15 

16 

16 

16 

16 

18 
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i 5 j *OV-»Y 
oweiUt » W S J V ^ M I 

IK? »u m* ms 
Fi«. 2-3- S r - H k C r M n l u d M n i i r , 1M1-U. 

the Sr-90 levels ui Greenland water collected in the period 1962-65. The 

three points in brackets represent samples presumably contaminated with 

fresh water. The figure shows a maximum in 1963-64. The 1 965 levels are 

a little higher than th* 1962 levals and definitely higher than the Faroese 

1965 levels ', which w«re below 0.2 pCi Sr-90/1. 

2 .3 . Sr-9Q and^Cs-137 in Ter res t r i a l Animals 

Samples of reindeer were collected in the spring and the autumn from 

the west coast of Greenland. Tablt 2. 3. 1 shows the results. As in previous 

T»*4« ar>. i 

Sr-tQ *nd Ca-137 in EUiatttr «nd StMp S+mpi*i Coil*ci*d in Grtinland In i m 

Locttkxi 

EfKUaminl« 

Oodthfb 

tukk«rtopp«n 

Har. 

• • p . 

Aoj , -S*p. 

Aug, 

Imf. 

Avtunn 

Sp*ct«* 

R#lnd##r 

R*ind»*r 

R*lnd*«r 

lb««p 

Wh**p 

JUind#»r 

Sunpi* 

BMM 

M u t 

Bo«s 

M«»t 

Bona 

U n t 

B O M 

Tb* rvUOrt error of th* M M l y m t u %fft<M.. 10 

pCt 
5 r ~ » / k f 

10.1 

W.7 

S. B 

I 6.3 

n e.a 

i 

n -

»2.1 

*. 

PCi 
Sr-fO/t C» 

424 

420 

221 

340 

87 

161 

i «; 

n 47 

1 128 

11 107 

7 »2 

1 « 

nCi 
CB-117/fcf 

7.1 

2.4 

1.4 

1.4 

0.8 

0. 9 

pCi 
C«-137/ jK 

2900 

7W 

420 

5*0 

»70 
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years, the variation between the samples was considerable, Tlie geometric 
mean« of the samples were 28. 8 pCi Sr-90/kg meat ( ^ -= 0. 87) and 2. 2 nCi 
Cs-137/kg ( 1 • 1. 21). Fig. 2. 3 shows the geometric means of Sr-90 in 
bone and Cs-137 in meat of reindeer from Greenland collected in the period 
1961-65. There seems to be a decrease in the levels during 1965. Although 
the material is very limited and the coefficients of variation are rather high, 
we find the same seasonal tendency as that found in Cs-137 measurements on 
reindeer from Lapland , i . e . higher levels in the spring samples than in the 
autumn samples, on account of a greater consumption of lichen in winterthan 
in summer. The S. U. level m bone does not show a similar seasonal varia
tion; however, the annual trend in the Sr-90 concentrations ie similar to that 

«C Cs-tt?/ 
_ rk$ mul 

© 

® 

A. 

%' 

l-em 

• 7 - 1 " 

® 

A 

0 

A 

'©" 
'9*7 sw 7MJ ms 

P i s . 2 . 3 . C a - 1 3 7 in m * « t aod S r - W I s b o M i t r v l n d H r frotn G r M n l u d . 

(Tl ie C f n r e s *" ***• c i r c l * * a s d t r l*n< l*» a r « tb« munl>*ra of n z u p l « * 

i n c l u d e d i n th4 g * o c n * t r l c na«*o; ^ i s lb« co*ffLcl*xit <rt T * r i a t l o o . ; 

T » b l « 2. 3.1 

C « - 1 3 7 »r*i S r - # 0 in H u i k Or S a r o p l t i f r o m S c o r w b y B u n d C o l l « c t » d in D»c«mt>«r 1 * 

S t m p l t No. 

1 

n 

in 

IV 

V 

S a m p l e 

U n t 

M « t 

M««t 

M u l 

Bon* 

Matt 

B o m 

pCJ C . - U T / k f i 

67 

no 

93 

37 

zoe 

-

pCi C » - l » 7 / g K 

SO 

1 0 ) 

lot 

113 

-
M 

p C i S r - f O / k f 

l . S 

i . v 

u . t 

4 0 , 1 

1 1 . 1 

pCi S r - » / f C . 

M 

41 

T h * r«la4W« » r r o r of t h * * J I * 1 J M » w « a p p r « , l f V 
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found for Cs-137. All sample« were collected in Greenland except the 1961 
7) 

samples \ which ware porchaaed In »hops in Copenhagen. As compared with 

reindeer from Lapland ' , the Greenland samples were lower in Cs-137 con

tent. Two »ample* of mutton were obtained from Godthåb in August (cf> table 

2. 3.1). The mean level« of tha meat were 6. 5 pCi Sr-90/kg and 1.1 nCi 

Cs-137/kg, i. e . , as regards Ce-137, clo«e to the reindeer concentrations 

found in the autumn. 

In December 1964 we received five samples of inuek o i from Scoresby 
3) Sund . The Sr-90 levels in the meat were not published in the 1964 report. 

Table 2. 3. 2 shows these and the Cs-137 figures published earlier. The arith

metic mean was 16. 5, the geometric mean 10. 8 ( \ " 1. 4) and the median 

13.1 pCi Sr-90/kg meat. 

2. 4. Sr-SK) and Ca-137 in Sea Animals 

I f M i d Cl-13T U l n l fcwftoiCtfLwM k Q r t n k a é In 1HJ 

L*catiM> 

Thai* 

UMb 

9*m*i* 

Buurwr 

Bmnurmr 

i t w 

• u p i . 

Mot 

*•» 
M a t 

»»* 
M « t 

*»• 
1 W 

(on* 

H u t 

K M 

• w 
Mart 

Wm 

M M 

( o n 

M - t " 

MM 

»0*» 

0.1« 

0.71 

0.71 

1.11 

1.4« 

1. 03 

». H 

0. f l 

0 11 

0 .M 

».»1 

Sr-S/jC 

5.7 

0.11 

T.« 

0. IS 

IS. S 

0 .11 

C I S 

11.4 

0. 12 

s».e 
0.11 

4 . 0 

0 .11 

6.1 

O.SS 

f. 1 

0.13 

1.4 

10.1 

• . 1 1 

PC' 
c » - i n / k g 

M 

31 

113 

1*4 

111 

111 

If 

14 

n 

M 

»Cl 
c . - i n / j K 

•. s 

1.1 

IB. 1 

102.0 

71.0 

43. S 

10.1 

10.1 

17.1 

17.1 
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Table 2. 4.1 shows the levels in seals (Phoca foetida) and a single 
piked whale (Balaenoptera acutorostrata) coll«ct*d along the coast of Green
land during th« summer of 1965. The geometric mean levels in the meat 
were 0. 70 pCi Sr-90/kg {H - 0.82) and 63 pCi Cs-137/kg ( \ - 1.4). It is 
remarkable that the samples from Scoresby Sund show 5-10 times higher 
Cfi-137 concentrations than the west coast samples. 

In table 2.4.2 the results of the measurements on sea birds collected 
at Prins Christians Sund and I hule are shown. 

Table 3.1.2 

Sr-90 md Ca-137 in Saa Bird* Coil*<t.d arouad Gr*ml«u] u IKS 

S»mpJ* pCi 
Sr-tO/k, Sr-90/C C . 

pCi 
Ca-Un/k j 

pCi 
C B - 1 S 7 / I K 

Scwaateria 

molliaairoa 

3oTO*ttri» 

moiliaairaa 

Vff 

f f ^ « , ^ . ™ - « . ^ . « . ^ . . 

T»M» 1.4. J 

i Fidi «»J »riiiip« Cdlwl r t an«m«J Grf t i 'ar f in 1 *SJ 

L M i o n 

Qw*b>b 

« K t t » b 

. M l M » > n 

t ( M i l fi 

J«*ct>«*l»-n 

M M 

I , P. 

n«jnO» 

5uDiro«r 

O i l . 

Oct. 

SumiMr 

JLUI( 

Oct. 

Sp*cl*» 

3*droo » I i r 

3-lmo » l a r 

W m o *al>i-

Wppo|lo«trtd»a 

"ri""-

SaaapU 

Boo. 

Boo« 

M n l 

BOD* 

Mast 

B O M 

Trtal 

Tot*l 

BOfM 

• ~ . 

pCi 
3 r - « / k * 

0. M 

1.00 

I . 15 

0 . M 

D . « 

3.71 

Sr-S*Vi CO 

1.41 

0.14 

0.15 

O S J 

0. t l 

ft. Jt 

0. 11 

0.14 

1. IS 

o. n 

O.ZJ 

m« Srft C« 

3.5 

2.» 

5.2 

2.5 

( . 1 

3.« 

5.5 

5.0 

> . l 

12.0 

J . J 

1 . 1 

PCi 
Ca-137/kf 

3 7 

I t 

W 

1 1 

14 

C» 131/eK 

« . l 

».• 

a . O 

a.« 

10.1 

Tfc* n l n t v . ur»Jy1k»l t r r o r at tba a*t* raUiMt k M vaa aa>iu». M . 
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T a b l e 2 . 4 . 3 p r e s e n t s the r e s u l t s of S r - 9 0 and C s - 1 3 7 d e t e r m i n a t i o n s 

in f i sh and s h r i m p s . T h e g e o m e t r i c m e a n s of the m e a t w e r e 1. 0 pC'x S r - 9 0 / 

kg ( l • 1. 2) and 22 pCi C s - 1 3 7 / k g ( ^ * 0. 38). The s t a b l e nig S r / g Ca 
31 

r a t i o of t he bones was equal to that found in 1064 ', and the o b s e r v e d r a t i o 

be tween m g S r / g C a in fish bone and in s e a wa te r (the Godthåb F j o r d , cf. 

t ab l e 3 .2 ) was 0 . 2 1 . S h r i m p s showed , a s in 1964, a s u r p r i s i n g l y l a r g e 

s t a h l e - s t r o n t i u m to c a l c i u m r a t i o (12 mg S r / g Ca) , 

2 . 5 . S r - 9 0 and C s - 1 3 7 in Vege ta t i on 

G r a s s was c o l l e c t e d f rom four s t a t i o n s aiong the wes t c o a s t du r ing 

the s u m m e r . T a b l e 2. 5. 1 shows the r e s u l t s . The g e o m e t r i c m e a n l eve l s 

w e r e 1.3 nCi S r - 9 0 / k g d ry weight ( \ - 1 . 7 ) and 2. 7 nCT C s - 1 3 7 / k g { TJ -

1. 05) . T h e c o n c e n t r a t i o n * w e r t def in i te ly lower than iji 1964. 

Jwbi* 3 .6 .1 

Sr-»0, C»-I3T ajkd Mti-54 l o O r M i rad B » j S w o p l « C o U « l « i in Or**nl«d In l « 5 

Location 

I ^ I ^ M T I I ^ « 

Jul^UHfab 

Godtfclb 

U t e r t o p p u 

Wool* 

A-«-

July 

Jul; 

• C i S r - M / h « 
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Table 3. 5. 2 shows the activity contents in mlscellnneous terrestrial 
vegetation collected in tae summer and the atitamn at the west coast. The 
geometric mean levels in lichen wer* 4.4 nCi Sr-tO/kj (*, • 0. *7) and 33.6 
nCi Ce-137/kf ( t • 0. 33). As pre-vioBsly, lichen contained more Sr-90 and 
especially Cs-137 than | r u i . It was not possible to observe any ditterence 
between the 1965 and 1964 lichen levels. 

2.6. Radi astro ntium in Drinking Water 

Quarterly samples of drinkinf water were as previously collected 
from a number of locations in Greenland. Table 2. 6 shows tl\e results from 

Sr-SO te Drtastaf WorC^lwWfc»Giii^j iJa ItSS 

Local ta» 

O i i w i i i 

Go«**4b 

F r ^ C h r . had 
»Ull lt lJMMt 

D * M w > i b i i » 
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•oar-aa/i 

* . M 

-
11, J 

• • •1 

-
Tb* r«J«ttT» »™lytie*l error erf 

A f r . - * - « 

• O l r - M / 1 

».» 
L T I 

1.14 

-
" 

tte Sr-H*pt> 

Johr-s^ 

pCiSr-es/1 

-
-

use 

-
l . M 

O c t . - D M . 

•aar.et/1 

-
i . n 

-
-

4 . M 

• « P - - U * . 

07 

or -

^ * - - • * • 

n» »,». i r . tkWntwaMHMw, I H M , 
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1965 and fig. 2. 6 the results from four of the locations for the period 19t>2-
65. 

As the material from 1965 is very incomplete, we have found it most 
expeoient to chooee the geometric mean of the figure«, i. e. 2.2 pCi Sr-90/1 
( a - 1. 7), as representative of the mean level of Sr-90 in Greenland drinking 
water in 1965. 

2. 7. Miscellaneous 

2 .7 .1 . Sr-90 In toil 

A soil sample taken in September at Prins Christians Sund to a depth 
of 10 cm was analysed for Sr-90. The specific activity was 3, S20 pCi Sr-
90/kg dry weight, and the accumulated fall-out down to 10 cm was estimated 
at 73 mCi 3r. 90/km . At Thorshavn in the Faroe« ' we found that more 
than 30% of the total fall-out was below 10 cm depth. As the soil at Prin« 
Christians Sund is similar to that at Thorshavn, we estimate the total ac
cumulated fall-out at Prins Christiana Sund by September 1965 to b* at leant 
110 mCi Sr.-90/km2. In 1W3-6S the fall-out rat* at Prins Christians Sund 
was 17/34 - 2. 56 times that in Demurfc, and as th* accumulated fall-out in 
Denmark4' by September 1S»S was 55 mCf Sr-90/kni2, the estimated ac
cumulated fall-out at Prins Christians Swnd should be approx. 140 mCi Sr-
90/km2. 

• r . s s a a a n ntMm O r t a i r i hi C r w ^ a> ie*& 

— 
m n l i 
Teak 

That« 

— 

**r 

Spir i t . 

F«c«* mrrmmm 

LJSrtauis « . 

*w* w l s l n l a y t i i l t n w i w w l j 

si-Jtfic. 

4.0 

l .> 

0.7 

1 1 1 1 1 1 « . 

tr-»»7«C. 

<t.O 

n . i 
41. J 

f C I C H H / i « 

>] 

11 

2 .7 ,2 . 3r-f0 in s»a pUnt« 

Tn« Sr-90 cootet^a jt the sua plants collected in 194)5 wore lower 
than those found in 1*#4 '. The OR between mf Sr/g Ca In sea plants and 
sea water (of. Ubl* 2. 2) raried between 2 and 3 and the OR bwtwean S. V. 

in these samples betweea 1 and 5. 
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3. ESTIMATE OF THE MEAN CONTENTS OF Sr-90 AND Cs-137 

IN THE HUMAN DIET IN GREENLAND IN 1965 

3. l. The Annual Quantities 

The estimate of the daily per capita intake of the different foods in 

Greenland is still based on the figures given by Professor E. Hoff-Jørgensen, 

Ph.D. , in Riso Report No. 65* *. 

3. 2. Milk Products 

All milk consumed in Greenland was imported ae milk powder from 

Denmark. The mean radioactivity content in milk prepared from Danish 

dried milk produced in 1965 was 20. 8 pCi Sr-90/kg and 55 pCi Cs-137/kg4*. 

The cheese was also imported from Denmark and contained 147. 9 

pCi Sr-9€/kg and 40 p O Cs-137/kg. 

3. 3. Grain Products 

All grain was imported from Denmark. It is assumed that only grain 
from the harvest of 1964 wan consumed in Greenland during 1965. The daily 
per capita consumption was; rye flour (100% extraction): 80 g, wheat flour 
(75% extraction): HO g, rye flour (70% extraction): 20 g, biscuits (rye, 100% 
extraction): 27 g, and grits: 2'o g. The content of Sr-90 in these five products 
was 252 pCi/kg, 27.4 pCi/kg, 50 pCi/kg, 187 pCi/kg, and 56 pCi/kg respec
tively. Hence the mean content of Sr-90 in grain products was 117 pCi/kg. 
The content of Co-137 in the five products wae 958 pCi/kg, 189 pCi/kg, 
479 pCi/kg, 709 pCi/kg, and 329 pCi/kg. Hence the mean content of Cs-137 
in grain products wae 513 pCi/kg. 

The activity level« in rye flour (100% extraction), wheat flour (75% 

extraction) and grits were all taken from tables 5. 9.1 and 5. 9. 2 In RIBO 
3) 

Report No. 107 '. The Sr-90 level in rye flour (70% extraction) was cal
culated by analogy with the level in wheat flour (75% extraction), i. e. as one 
fifth of the whole-grain activity. The Ce-137 content in rye flour (70% ex
traction) was calculated as one half of the whole-grain level in rye, i. e. the 
ratio between C»-137 in whole wheat grain and in wheat flour (75% ertrac-

4) tion) . the Sr-90 and Cs-137 content« in biscuits were calculated by 

division of the levels of the rye flour {100% extraction) hy 1, 35, »ince 1 kg 
flour yeiide i . 35 kg bread4 ' . 

Å 
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3.4. Potatoes, Other Vegetables and Fruit 

41 The Danish mean levels for 1965 were used ' as the local production 

is insignificant as compared with the import from Denmark. 

The Danish mean levels were: in potatoes 3. 7 pCi Sr-90/kg and 22 

pCi C.H-137/kg, in other vegetables 13. 8 pCi Sr-90/kg and 14 pCi Cs-137/kg. 

and in fruit 4. 6 pCi Sr-90/kg and 35 pCi Cs-137/kg. 

3.5. Meat 

Nearly all meat consumed in Greenland is assumed io be of local 

origin. Approx. 10% comes from sheep, 5% from reindeer, fi0% from seals, 

5% from whales, and 20% from sea birds and eggs. 

The activity in mutton was 6. 5 pCi Sr-90/kg and 1. 1 nCi Cs-137/kg. 

In reindeer the levels were 28. 8 pCi Sr-90/kg and 2. 2 nCl Cs-137/kg (cf. 

table 2. 3.1). Seals and whales were estimated from table 2. 4.1 to have 

contained 0. 7 pCi Sr-90/kg and 63 pCi Ca-137/kg, and sea birds and eggs 

were estimated from table 2.4. 2 to have contained 0.4 pOi Sr-90/kg and 

0. 05 nCi Cs-137/kg. Hence the mean levels in Greenland meat from 1965 

were 26 pCi Sr-90/kg and 0. 27 nCi Cs-137/kg. 

3.6. Fish 

All fish consumed was of local origin, and the mean levels were ob

tained from table 2. 4. 3, i . e . 1.0 pCi Sr-90/kg and 22 pCi Cs-137/kg. 

3. 7. Coffee and Tea 

The Danish figures for 1965 were used for coffee and tea, i. e. 

21. 6 pCi Sr-90/kg and 77 pCi Ca-137/kj , 

3. 8, Drinking Watir 

The geometric mean calculated in 2. 6 was used as the mean level 

of Sr-90 in drinking water, i. e. 2. 2 pCi Sr-90/ l . The Cø-137 content wa« 

estimated to be 1/4 of the Sr-90 content (the ratio found in New York tap 

water In 1SS48 ', i . e . approx. 0. 5 pCi Ci-137/1. 

Table« 3.1 and 3. 2 ihow the eitimate« of Sr-90 and Cø-137 respec

tively. 

3, 9, Dlecueeion 

The raoet important Sr-00 »ource in the diet in Greenland wa« grain 

product«, which contributed 74. 3% of the total Sr-W content of the diet. 

Milk and drinking water came »econd in importance, contributing 10, 8 and 
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iBtlmat« of tit« Maui Content of Sr-tO in tb* Human Dla* 

Typ« of rood 

Milk and cr*»rn 

Ch*«« 

Grain pro*ti>ct» 

Potato« 

Other *«f«tabl*» 

Fruit 

Meal 

Egg« 

Fish 

Coflt« j n d t t i 

Drinking water 

Total 

Annual 
quantity 

In kJ 

78 

2 . 5 

»5.6 

J2.6 

S . 5 

13.5 

45.6 

i n . « 

7 . 3 

5 4 8 

pC.Sr-Kt/k« 

20.1 

1*7. 9 

117 

3. 7 

13.a 

4 . « 

2. 6 

1. 0 

= 1. G 

2 . 1 

Total pCi S r - » 

1,831 

3 7 0 

11, 1(5 

111 

76 

«a 

118 

1 M 

U « 

1.1M 

IS, W7 

PartOUfa 
of total 

Sr- to in food 

10.8 

J. S 

74.3 

0 . 8 

0 . 5 

0 . 4 

0 . 1 

o.t 

1 . 0 

8 . 0 

Th« BIMII trnnaJ irrtaJi« 0/ CAlchuc ia » t i m i t « ] to b* 3(0 g (approi. 3QO-250 / 
Crtl« prsnpar^a). Hent* lb« 5r-90/Ca rwtis in GrMnutnd totaj 4irt In IKS 
w*a 26.1 S.U. Tba dailj inUJt« in lt*5 fr«n too* ww (1 .3 pCl Sr-W. 

H. 0% respectively. As in 1964, approx. 90% of the Sr-90 in the food con
sumed in Greenland i.n 1965 esune from imported Danish food. 

Cereals were also the most important Cs-137 source in the Green
land diet in 1965, contributing 69. 4% of the total Cs-137 content. Meat 
contributed 17.4% and was thue next in importance. Approx. 1/5 of the 

C B - 1 3 7 in the Greenland diet in 1965 came from local products. 
3) 

As compared with the 1964 figures , die Sr-90 content in the total 
diet was smaller by a factor of two and the Ca-137 level lower by a factor 
of three. It is especially die lower concentrations in meat that were respons-
ible for the rapid decrease in the Cs-137 content of the diet. The lowering 
of the mean concentrations from 1964 to 1965 1« further due to the applica
tion of geometric instead of arithmetic meanc. 

To estimate the maximum per capita intake* of Sr-90 and Ce-137 in 
Greenland m 1965 we will suppose, as in 1964 \ that the only grain product 
consumed by a person was dark rye bread, that all hi* meat came from 
reindeer, and that Ms drinking water was rain water with a »pecific mean 
activity of 7. 5 pCi Sr-90/1 and 13 pCi Ce-137/1 tcf. table 2. 2.1). His daily 
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• • t u n * , o* th» MM* Curtn« of Ca-137 In the H i n u Dtd 

Lo Cr***Und Ln IfeS 

Tjp* of food 

Milk Ms* c r « u i 

Cl-*-** 

Qr%in prwfacta 

Pot*t«« 

Otb-r v^wUblM 

F™H 

H N t 

I * , . 

Pia* 

CotfM u d t*a 

Drtxtlm • * « 

T<*»I 

A»ro*xl 
qu*Mlty 

ukr 

7t 

2.5 

#5.6 

». a 
5.5 

13.5 

«.« 

131.1 

T.J 

M* 

pCi C*-117/k< 

3S 

4« 

513 

« 
14 

» 
no 

u 
TT 

o.» 

ToUl pCl 
C«-IS7 

4 . I M 

IM 

41.043 

732 

77 

473 

l t , 3 1 2 

2. I l t 

U S 

n* 
T#,M» 

Pir* » • t f « af 
total C»-l*7 

to fa**. 

* , l 

0. 1 

i*. 4 

1.9 

0. 1 

O.T 

17.4 

4 .9 

0. • 

0 .4 

B « w * t k a C » - l t T / k n A k M t w f » K.U. TW iaåjj M i h i Is 1M1 

f r a * fc>*4 » w l H p a C--1J7-

intake of Sr-M would tbu« be 8« pCl (-~ 57 S. U. ) and bia Cs-137 intake 0. 57 
nCi/day (il w» u«e the quantities in table* 3.1 and 3. 2). At the lower limit 
we can imagine eomeone who ate white bread and seal meat and drank water 
with hardly a*y activity (e. g. water formed by the melting of old ice). In 
Uus case the daily Intake« would be 14 pCi Sr-»0(9 S. U.) and »J pCi C«-137. 

A« compered with the estimated Sr-90 and Cs-137 level« In the 
Drnish4' and Faroe«*5' diet« ln 1»»5, the Sr-SO content of the Greenland 
diet was nearly equal to the Danish mean content, but definitely lower than 
the Faroes« level. The Cs-157 level in the total diet ln Greenland was 
appro*. 1/4 and the Sr-90 concentration one half of the level ln the Faroes. 

4. CONCLUSION 
4 . 1 . 

The Sr-90 fall-out rate« in 1965 were the following: Godhavn; appro*. 
3 mCi Sr-90/km2; Godthåb: 4.5 mCi Sr-90/km2; Prin* Christian« 8und: 
approx. 20 roCi Sr-tO/km , and Upernavik: appro«. 1 mCl Sr-90/lcm . 
The accumulated fall-out level« by the end of 1»«5 were estimated to be 



20 

approx. 30 mCi Sr- i lO/km" at Godhavn, 41 rnCi Sr-90/km"" at Godthåb, 14G 

:nCi Sr-!J0/kin~ at P r in s Chr i s t i ans Sund, and 11 mCi Sr-90/km. at Uperna 

vik. 

The content of Sr -90 in sur face sea water col lected along' the c o a s t s 

of Greenland in 1965 var ied from 0.24 to 0.71 pCi S r - 9 0 / 1 . 

4 . L'. 

The food consumed m Greenland in 19G5 contained on the a v e r a g e 

jd . 9 ;.(_•> S r -90 /g Ca, and die dai.U mean intake • >i Cs-137 was es t ima ted at 

1!I4 pl.'i. I lie most impor tan t S r -90 contribuTors in tin? diet we re t;r,iin 

products , milk [inducU- and drinking water . lo -e the r .MToumiii^ for m o r e 

tnan !J0"O af iho total Sr-UO conlem oj ilie d" UT. G S - J 3 7 c a m e mainly from 

ment and - r a m p r o IIK-LH, together eontribu uni; nearly 90% oT the total C s -

137 content of the diet. 

Imong rhe locally produced food crimponenLs, r e indeer mea t showed 

the highe- t l eve l s , namely up to ^ pCi .sr-Od/kg nrul 7. ;J, nC i C s - 1 3 7 / k g . 

iMerit of musk ox culiecTed at S c o resb> -und in Decernbm' 1964 comamed 

from _:rj tu 4a p O Sr-UU/kg. Irish contained from 0. 3 aj 3. 0 pi i br- t lO/kg 

'inu from 0.01 TO 0. 04 nCi Cs -137 /kg . Seal and whale contained approx. 

0. 7 pc'i M'-90/kg and 0. OG nCi Cs-137/kt : . 

The luv els in The quar ter ly d r ink ing-wate r sampJes var ied from 0.4 

pi: Sr-0U/1, iounrl in waier from G<>dhavn in ,1 am;ar \ -March , to 10. 3 pCi 

S r - y n / i , found in J a n u a r y - M a r c h in the d r i l l i n g wate r col lected ai I ' r ins 

Chr i s t i ans Sand. 1 he mean content m drinking water from Greenland In 

laud was es t imated at 2. 2 pCi S r - y o / l . 

4 . 3 . 

Neither Sr -90 ana lyses on human bone s a m p l e s nor Cs-137 d e t e r 

minat ions 'oy whole-bud\ counting have until now been c a r r i e d out on the 

population of Greenland. Consider ing the es t ima ted S r -90 leve ls in the diet, 

it s e e m s probable, however , that the 19G5 levels for humans in Greenland 

were on die a v e r a g e r a t h e r s i m i l a r to those found in Denmark , i . e. the 

Sr -00 mean levels in human bone in Greenland 'Here approx. 3 S. U. m new

born elii ldren, 7 S. U. in infants , 4 S. U. in chi ldren and t e e n a g e r s , and 2. 7 

5. I", in adults (ve r t eb rae ) . The Cs-137 whole-body mean content was 

es t imated to be approx. 24 nCi or 170 pCi C e - 1 3 7 / g K. 
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