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Fig I. FalJout cesiwn•l37 deposition in New York City and Fairbanks, Alaska, and subsequent 
concentrations in soils and biota of northern Alaska ecos~·stems durin1 1962-79. A previous period 
oHallout deposition and ecosystem cycling in the lichen•caribous• Inuit food chain during 1952-58 
is inferred from measured deposition in New York City, the relation to similar data from 
Fairbanks, and 111Ct concentrations in Alaska lichens durin1 1959-62. (Hanson 1982.) · 
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This is the direct translation of a french report. Done by EnvironMent 
Canada in 1972. Tit 1 ed: " Canada and its Envi ron111ent " •••••• 
A report of the Govern111ent ·of Canada at the Environ111ent Col'l~ittee 
organised at StockholM, Sweden, by the United Nations, June 1972. 

3.11 Radioactive CesiuM in the Canadian North 

Radioactive ce5iUM (Cs-137) is one of the persistent sub­
products resulting froM nuclear arMs tests. This isotope with others 
have been largely spread throughout the Northern HeMisphere especially 
between 30 and 60 degrees of latitude. 

Beca.J5e of its cheMical characteristics, Cesiul'I 137 
is absorbed quite readily into northern vegetation, it is found in 
the lichen-caribou-Man food chain. 

Special Canadian studies were initiated in 19~3 by. 
the Health and Welfare Ministry. PreliMinary Measure111ents revealed that 
CesiuM 137 was as high as 35 nanocuries per pound in fresh caribou Meat 
{[2849 becquerels per kilograMJ}. Regular urinalysises of people froM 
25 Northern CoMPRJnities gave an average of 4 nanocuries per litre between 
1964-1967 {[148 becquerels per litre]}. 

Newer boMb tests have given far less fallout than before 
the ruclear test ban treaty and levels (of radiation) observed are 
decreasing gradually. Canada is lookinQ for a siMilar type of treaty, 
in order to control the du~ping,of radioactive Material in the atMosphere, 
as it is quite efficient and necessary. 

Anrual surveys have been done froM 1965 to 1969 in E5qui~o 
coMl'IUnities in order to reveal whole body content of cesiuM 137, 
with the help of' a "whole body counter". These tests showed that 
these people had 20 to 100 percent ~ore cesiu~ 137 than southerners; 
individual values exceeded 4 Microcuries {[148,000 becouerelsJ}. 
We ~ust coM□ are these nuMbers to a whole body content of 3 Microcuries, 
which if Maintained, would be equal to the legal dose prescribed by the 
International Co~Mission on Radiation Protection. Because of 
0aasonnal diata,y· habits, tha quite rapid ei'icration of Cs 137 b1· the 
human body and sacurity· factors inharant to the safc-ty norri5, it is va,y 
unlikely that thes~ valuas will ra5ult into observabla clinical 
casultiaa. for the ti;.1a being we a,a ;,;aintsining an Ci"fergam:y natwod: 
··h" -'- .: s .L-•-~ -- -i· - ,,,, _ _. -- __ ; - · ..L ..L • , "- J..h ..1. ~ u,\.u .a. 1ra".a.11w a , 1;111u ..,, c-~_,...,1 .. a .. :..on 6oi-ip ... es ai•iongsi. o .. ,ar 11rhings. 

J. 12 •••••••••••••••• 
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(,',,rrP.nl. mul P"tenlfol lltt::artlo11:1 
(:cmtmni11ntio11 of t/ae Em:irm,mcnt 

Studies of 
Fallout 1.HCs 

in the Canadian 
North 

J•,·t,·, .\/. /fir,/, l'/1/1. Ottm,•,r, ()11tmi11. ('111uu/11 

C 11:81 lJ M 1:s, ( i::ics) and :--lrnnLium no 
l :111~:k) ure gen~rully ,:onsidcrcd to be the 
compor1<•nti;i or rndionctivc fallm1t which :ire 
of ~n•:1ll~l puhlic.: lwalth int<~r~t i11.-«,r:1r ns 
tlw lon:.t-h•rm hmllh :-:h:nilic.-:mc.·t, or fallout iM 
con<.'t•1·1wd. By W<i:!, invc.~ti;.::1lo~1-:. in Swc.!­
dc•n, Norway, Finland. :-ncl Al:1:-.k:a wc•ro 1,~­
~innin:,: lo foc.•ui,c :--tM·t•ial aU1•11I ion cm the• 
prohl<•111 ot' i::i( ':,; in 11ortlwrn popul:il ionM. 

In the North, many of the un~ual ft.•a­
ture.s involvcrl in th<! tron.c;fer of 1::-:cs 
throu~h the food chnin into mun nrt~ now 
known. In it.~ simplest form, the Cuod cycle 
involw<l initially a particularly dTt-cUvn 
irappinJ,? and rc~h•nlion of 1:c'i'C:,; by liclwn~ 
-a :--low-1,trnw.inl,! ~rcnmrl <'f>VC'r .. with lil.tfo 
rool 111:1:--...;, '11,i:,; pl;111L malc.•rial -::,•rv~'!-4 m: lhn 
principnl source of nutrition for C:\ribou and 
reindeer, at least during certain Reasons of 
the year. Being chcmicolly simiL'lr to tho 
element potassium, the 1:•~C:1 com;umcd is 
clistrihut<1cl throu~hout I.Im fl<~h of Lho :mi• 
m:il. Pt•~ons who lL"iU c:irihou or rc•indc.'<ir a~ 
a sii.:nifk:inl smmi.~ of food lhc1·c!cm, al:,;c, 
('m1.-.lmtl' i::iC.,,; at hi~h conctmLrations :mcl 
as a :-r.sult accumulatn in their own hocli~ 
n•!:11 iwly lar,,tc• ammmlH ur i::7( ~:,;. 

In HHi:.l, a spt•t:i:al Can:iciian :,;Ludy wm; ini­
t iah'<I lo (il!tc?rmim• Lim 1:c1c:-1 l,•vt!hc in nurth­
l'rn man nnd in importun t compont!nl.'1 or 
hi.., food chnin. and to n~-.t~ thC'ir si~nificnncc 
to public lwalth. 

:--uhmitLl,.l ru,• 11uhlirnliu11 ,luly :.!.7, UJH7; nc·.-c~pu.'fl 
:-;.,11t. l!i. 

l-'10111 lhu IC.uliu~iuu l'r11h•di11n I >h•iHiuu, D1•11nrL-
11wt1t. ur N11ti1111al 11,•alth aaul \V,•lrarn, Ott.nvu. 

lh•ucl l>c•furt• tho S~mposiuiu on Ci1·cumpol:u 
H1•:1lth ltc•lah'fl l'mhh•ni~ Uni\'C'11'ilv o, Alm-.k:1. f'+1l-
l1•::1•. Aluska, i11lv ~7. H1t,7. . 

lkpl'int. rt•11u,~•~ tu Hac!iatinn l'roh•t•licm l>i,·isiun, 
I i~•11111·1nwnl 11£ N111i11n:1I Hc•alt.h ancl \\'"1{:u,•. n,,ic,k­
lit.:lil H., .. ul, 1111:owa Ii I Ur, Bini.I, 
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632 FALLOUT IN CANADIAN NOnTH-U/l.'/1 

Background Data 

In 19'59, as 'part of the Cm,udian nation-
. wide fallout progrnm, collection of precipita­

tion and soil samples \V:lS initfated on a sys­
tematic basis. Sampling sites were selected 
principally from the populuted .1re:is ol Cim­
nd:i but tti,:ht of 24 prec:ipih1tion snmplini: 
.Rtutions were locut<.'<I in :1retu1 of Jow popuJu. 
tion dcn."4ity und ~ix of th<'Se were in north­
~m Canmla. Similarlv. four of 2:1 ~>ii !-•:mn• 
piing sitt'S wPre Joe.at~ in northern c~mad~. 

Precipitntion snmplt-s werP <.-oll~ted con­
tinuou4'1y nnd the \."UJ11ulat.ive monthly col­
lt,ction wns unalywd. initinlly ror ,:trOf-s het:1 
:activity und. :after 196:J, al~, for :iosr nncf 
•=•C:-i. Whifo Nh1tion-to-station difTercnct.'S 
in both J,Cro.~ ht't:1 aC'tivity :incl ia-:cs w<•rr. 
~rdl'Cf. HOmt• indic:at ion o( th,~ rl•lativc ~it­
u:ation in tht! North l·nn l1t• ohtairwd hy e:<­
mnininl,C tim~ tr,•nds in thu mmn ... for the 
,mmll ,:ro111> of nortfwrn ,i,;tatiorlq ami th~ na­
tionwicf.- m•twork rn" a whol,•. l•'i!,Cure 1 ~how:; 
th,• ,·:ari:1ticm.'i in th~ numthl~· :1v.-r:1~c.~ gro,, ... ., 
hf•tu ad ivity tfopo:-;itt•d ( in milHcuri~ 1x•r 
,rc1u:ar1• kilmnc.•lc..•r:, for llw whole network 
:md Cur tlw north~rn ~taliom •. DatH from 
lml\'ik~ Whit,•hor:-:t•, YPllowknif,•, n,-:-;c,Juf,,. 

Fort Churchill, :md Cornl Harhciur nre in­
cluded in the northern station uvlU'uJtt!S. Fig­
ure 2 shows the monthly average 1u~c1 
deposited; these analyses were suc;pended at 
the end of 1965 becm1se of the low values 
being- observed. Despite significnntly lower 
:1bsolute values anrl a slower nltc of change 
with time for tha 13iCs dut.1, the general 
pnttcrn.'4 in Fig 1 and 2 :ire similar nnd 
northern ~t:1tion cl:1t1 nn! <.'On.'4i.~t<'ntly l~" 
than th<! n:.itionwide nven1ge. 

Soil snmples were collected annuuJly from 
nonagriculturnl. undisturbed sites and :in.1-

lyzeci for !IOSr. Northern sampling sites in­
cluded Inuvik, WhitehorHC. Yellowknife. 
nnd Fort (;hurchill. or the 23 sampling ~it~ 
thrnu~hout tlm country, Mooi.;one<', Fort 
Churchill, und Inuvik R>il~ w<!m !;iJCnifi­
c:mtly higcr in orl,(anic c.·onh•nt. und yrnr­
to-ye:ar inh~rmal c.:onMi."ih•n<.-y for th<,-:e thrcu 
sitl-M was g<•rwrn Hy poor. It i."' not. clt-:1r 
wlwth,•r thi.s i.~ ,hm to tlm ~oil li>mpo.-..ition or · 
lo prohfonu,c rt-lakd to the ~amplin,r pro<.~l~. 
Fi1rnru 3 shows tlw :lV(ml~e cumulatin• dc•­
I.M>:iit of 1'0Sr < in millicuric."'4 pt-r i,:.qu:,re kilo­
lllt:"tt-r) for tht! whul1, n~twork uncl ror tlw 
northern stations. R,'tiult:,; for Fort ( 'hurchill 
for I HH-1 :incl I mm 1 ~ I .H :md J:l!i.:i. ~~l>C'C• 

Ffg 1.-Manthly .Jverage gross beta activity cin millicuries per square kilom~ter) 
depi,sitecJ in precip1tiltion for nationwide network ,3ncJ northern stations. 
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Fig 2.-Monthly av,••." 
square k1lometer1 dcsp1J'-1:, 
wide net'NOi'k and no,thl'" 

tively, ·w<•rr :-(t im·,,· 
omittt'<f from tl1" :1w· · 
of th<• :,;imilaritic~ in 
:,nd thP ph~•:-il·al half 
(.he• cliffnl'n<,~ :--hmrn 
r,,tt,'<·l tlw r<•lal i\'(• d1·: 
two i:roup~ of ... ta t i1111~ 

Tiu- d.ata shown i11 
dc•nt time tlwn• i~ 111 

tl~tt lJ1'· dC'(Xi~it ion , 
i2-- in if~t•lf C:llL..:(' for I 

Hl'<'l'll 

111 f!lli;l_ :1 ;..uppl,·1 
clc•v,•lopc-<I tu dl'lt•rmi 
thP. unique food-dw i, 
bou-n1.1n, to the hc•:tl 
le\'els in thP Can:1cfo1 
wa~ initially c:ompo~·• 

a. Urine :sunplin:.r: 
· t.hta urinary concentr:! 
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F',IJ 2.-Monrhlf ,1verc1qe "Cs (in millicuries per 
')t~Ujte k•llimctel) d~spos,tcd 1n prec1p1tat1on for nation• 
·11,,1e network and northern stations. 

ti,·,•ly, w,:re. :--c, in,·un:-i:-h•nt that llw~• w,•r<• 
c,mi111-.I from the• ;l\·1•r:1;.:in1-t prc>e"t~"-. He'<":IU!"i4' 
or 1111• ... imil:arit i,~ in llu• proclud ion pro,•,-:,....: 
and the• phy:,.ic·al half-livt-s ol' :"•Hr :md i;;-;('s, 
the• dilfe·n·m•c-:,; :-hown in tlw fi:,:urt~ :iclt'<lllilh•l.v 
rl'lh·d the• n·lath·c• dc·pu•,itiun of_ i::-;(":,; for lht• 

two t-:roup:-- of :--t:1ti1111i--. 
Tlw data ~hown in Fii: l to 3 make it evi• 

cl,•nl that tlwn• is no hasis for concluciin,:.! 
that tlw dc•po:-;ition uf i;;-;('s in tlw North 
l!'o Ill ii: c•lr c·;iw;t• ror parl in,l:ir 1·1111c·1•rn. 

lh.-ecnt Data 

-In I !Hi:I, a :--uppl<•m<•ntary proJ,Cr:1111 was 
dc•n•lope•d to dC'h•rrninc tlw si~nifk:mca of. 
th<• uniqrn• foo,1-dmin cyd<•, liclwm:-c:iri­
l•ou -man. tc• thC' lwalth as.>:(~"-nwnt of fallout 
!C'\"t•l:o- in the• < 'anadian North. This pro~r:1111 
w:a:- inil i:dly ,·ompo~•ct of lwo main part:..: 

er. l ·riiw ~:1mpli11,:: Tl w:a~ aS."-\llllt'd lh:it 
!111• Ill ill.II\' ,•1111c·1•111r:atic111 or ,:~~( ·~ ,·uuld Ii~• 

II~ rtR nn indi<'ntor or lh<' nmnunt or t:ITC,". 

in lht• human l,ocly. lJrim• spc"<~im,•11." wc•rt!, 
llwrl'for<•, c.:oll<•ckd from a numhcr oC imli­
vicluals in about 25 nurtlwrn communiti~. 

b. Me.at samplin~: The n,le or caribou or 
--r~ind~!r m<'.nt :u, th~ principnl ~urce of die­
tary <.iml:aminntion with i:i,( ~K was slron1-tly 

. in,fiml&'CI hy Um Al:L~k:m and Hc.:mclin:avi:m 
cl:il:a. To c::unfirm thi:-4 sil1a:1lion in C,anacla, 
an initial smnpling pn>1.cr.11n wa.'I dcvc•lopc.act 
involvinJ,C c.:arihou, rrinclt~r, and moo~ 
mc.-:1t. Momw. mC'at wm, :,,;oon shown" to con­
t :i in n•lat iv('l.v low c.·m1c,•nl.rat.ions or i:.,_c)C 
:mcl samplinJ,C wa.~ tlwn lar1,tdy rt-striclcd to 
caribou and r<~ind<.'<!r mc.•at • 

For urine, 24•hour specimens were pre­
f Prred but i( this was not J)(J:l.'iihle th-, first 
morning collection wm; requP.Sted. The rela­
t ivc frequC'ncy or caribou or n,indcer con­
sumption w:1.._ :11~, R'("t,rcl,•d. m~~orclin1-t lo 
Ilic• r:lllu•r c·nule• ~:c·:al•• rrc .. 1m•nC. OC'C":L~ion:,I, 

or rar,•. !),-spilt• iuhc.•rc•nt. cliUicullic.'4 in :ar• 
rani;rini: for the ~fontific coll~ction of snm­
p!c-s in sud, rPmolt• plm·c~ wlwrc• hoth tr:mi-;. 
portal ion and ,·ot1mn111ie-:1t ion.-. :1n• ◄'CIIL~l:mC 

prolilc•m."', llw i·,~pon."14• to rt'<llU~ls ancl· in­
st rud ion" wa.~ r<•markahly :,:tiod. 

For nwat s:1mplin,:. tlw Nort.h wai-. dh idc"I 
into amm; which ,:t•n<'rall:1 corr,~pond tn lht' 
limit:,tic,n-.; of the mov<•mc•nt oC c:1ribou 
hC'rrls. :r:xperi<'nro show,m thnt to prcvont­
s:1111plc• nl't('rioratinn it was nc-cc~~try to dry 
lht• :-::1111ph• hl'for<' shipmt•nt from llm North 

I0::1rly rc~ull:-: c•cmfimu'fl that the• Nihmlion 

Fig 3.-Avcraqc cumulative depo~it of •-s (in milli­
curies per squa,e ktlnmr.t<.r) 111 soil samples fat nation­
wutc, m•twnrk aml nmlhr.m ~to1tinns. 
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634 FALLOUT I.V CAN.4.TJTAN NOR.TH-BIRD 

wa:-. i.:c•m•rnll.v lht• s:imC'. rn-. l.h:it t>rcwiou~ly 
n•portt'CI in Al:1:-;k:a and Hrnrulinnvi:a. 8;1:n­

pHng, howC'ver. hHd been restricted lo thl! 
mninl:and :irc•mc w<-st of Hudson Bay tincl 

h..1d b,~n !lpor.idic throu~hout thP ymr. J.fo. 
mlll'e ol t.l1P. ~mmn:11 grazing lmbit...; of cad .. 
bou ancJ iJK.".itL~• or the rt•l:ativt-1v r:1picl hio­
lol:{ic:al turnovpr of i::~c),;, pniociic sampii111,t 
targc•t.s w<~rc ~tnbli:..hed. At the s:mm linm 
CUV('r:lJ.t(~ W:L~ C'Xtl•nd<·cl to indud<! Bamn h.­
J:mcl. 

Fi,:tur<• 4 L'-t an outline map u( Lhe C.anwli-

an North showini.r th<' ·,:t•m:r:il hounrlarit~ ,,r. _,,,.. 
tlw mmt. i,;;amplinu :arras :rnd lhe v:1rio11i­
l'Onununitfos wh•..!rC urine i:.umples were oh­
t:lim'<l. Ji"or an:1lysis or the dal~l it h:1s l1t't•n 
nmro t·onv<•ni<-r1t lo c:or1.i.;icl<ir th~ ar<•:is in 
,rn>up .. ..; or two lo form "wt~lE-'rn," ''<"t•ratr:,l." 
and ••.-rn-1lc.•rn" r<')dons or tht• North. 

Fi~ur<• !1 i.~ a hi:.;togr:1111 µlot of tlu• i•Vl'r:1:,:,, 
•~•( •~ L'tH1Ct•nlr:1lion~ ou.c.;t•rvt'CI in c.1rihou 
mt•:at in six-month inb•rvals in th~ wc~t,•rn. 
<'t•nl r:1I. :ancl c-:1sl"rn r<~:.don.c; of llm ( 'an:idi:111 
North. Br:ad.eh•d num~~ Ur<• th"· numht.•r 

Fig 4.--0utline map of the Canadian North showing sampling locations and the boundaries of tM six samp­
ling areas. 
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of ~amplt-s :111alnf'd in c•m·h t imc.• inl.<•rval. 
From 1964 onw~rds the average for the fir.,;l 
half of th<' ,Year is con.C!istcntly hh:her than 
that for the St'<."flnd half. The remit~ from 
th.- l't•ntr:il and t!asll•rn n•J(ion:-1 arc• :ibo 
high~r thun those frum the we;ll'rn region. 
Tha:- :.l"f't•rai,te!i pluttPd for rn67 n•prl•:•wnt. :, 

pc-riocl or sli1,,thtly lt•:-."i than six lllCll\lhs. 

!o'igun• u is a ~imila1· histogram plot or tlw 
avt>rai,te urinary s::-;-cs concentrations, in 
six-month i11tNvals. for th<' thr<'t' rP:.dons. 

A,.:ain, llw hr:u,:kt•h'd m1111bt•r.,; :trl' thoS<• of 
:-:amplt.~ c.1ru1lyzed. In thi~ cai:-e. tlw ~rn-=onal 
pnttc•rn does not hecome ~u~ge:--t ive until 
Won. and .ngnin the data SUl?~~t that the 
c.:uru·c•nlr:ilion is hi:.dwsl in tlw c•:1:-.Lt•rn rt•• 
:,tion. Evaluation or Uw urinary dut:i is, how­
t>VE'r, mmpl it·:1h•d by tlw intt>rrrlat io11.--hip of 
dil'l:1ry :ind gc•ogr:1phit·:sl f:idors. Fi~11rc• 7 i~ 
a n•plot of llw urinary cun<.·t•nlr:11 io11 data 
:1c<.:orcling to cli<.•t typt•; cla:;.'i A irwlrnh-s lht­
n•latiwly frt•qutint carihou com;unwr:-:. clm,:i,; 

F,q 1,. -H1sto11ra111 plot llf tlw avt•r,1q1• "'•C:; r:11111:1·11l1;1l11m (in 11;11111i:11ric?S ppr hl1?r) 111 1111111.111 11111,~ 
111 six-month tune 111tervals, lor the we~tem. c1mtral. ,md ea!:ilcm 1eu11111s ot t111.i CJ11.1d1,111 Mrnth. 
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6.10 1-·_.\J.UJl''l' I.V C:.•\.VAJ)IA:\' .VO/ffl-l-lUW> 

R. t.hc, 0<'t-:1sional <":lrihon c-on'-\llll('J"S, nncl 
d.1~-. ( ', llw rart• c·:1rihou c·1111su11u·r.-:. It is C'\'i­

dc-nt tlmt hii,:hC'r 11rirrnr~• L:i( ':,; t'flfl"C'11lr;r 

l.ion."'I c·orrc•l:1tc• quite• wc·II with i1wrl':1~i111,; 
rr,•qm•rwy of t•arihou. ('OIL'iUlllplion. 

Although tht> urinary t-oncl'ntrntion datH 
arc1 prirm1rily u~,•ful :1s .m indic:1tor of rt-l:1-
livc• :amount.~ of i::i( '.s i11 tile' ''avc·r:11.:1! .. body 
for diffNt•nl · ~roups of ,,c'f,plc•, il is Jlossiblt' 
lo U.'-;f~ such cfot.;1 lo r-stim;JU! aclu:Jl amounts 
in the body .7 Assuming that i::ics is elimi­
nated Crom the body in proportion to the 
amount present and that the biological 
parameters tahuJated by the Internation­
al Commission on R:iciiolo~i<":tl Prot<'<·tion 
~ I( 'HP) apply, th<• hit.!lu-:--t. sinJ.,!lt• urinary 
nmcc•ntralion so far ohsc•rvt•d would thc'<>r<'l­
i<.-:1lly <.'t>rn•spomJ t,, a i::i( 's body hurdt•n 
about equnl to that which cnn be derived 
Crom the ICRP rc>-commcndations n~ the 
lll!l:<imum permi~..;ihle sust:1incd l<'V('l for a 

. small group of individuals. This v,ould corre­
spond lo the dose limit·~ for individual m('m­
bers of Lfl(~ public, ie, one lc>nth of thH occu-

.. pationnl muximwn pf>rmissihlc rlo.se. There 
are, however, a number of uncertainties in­
volved in a calculation of thjs type, particu-
1.nrly l'f'lntin~ to t.he specific biolo,iic~l factor.; 
whi"h apply to a ~i\'c'n individual. Fur-
1 Ii, -r111on•. '-'·I's i~ l,1111w11 111 II(• c•li111in:1kd 
fair!,~ r;al'i,11_,·. :,;11 lh:it 1h1w11w:mf tn·rnl:,; in 
dil'f ,,1nf:t111i11:1ti1t11 t,,, ,•Is w,111ld :-:,11in 1'-t• 
r,•11,Ylc-.l in -1,,w,·r l'titl~· h11rd,•11s :md ln,·,·r 
ltrllh' 1'\•t11,•111 r.1ti11t1.-.;, 

l'hus. :1:,;."'4~,1111•11( 11f rlw 11ri11:1r\' d:1la ,·111 

l'h,1.•,1:,·d tlu• ,11.,•cl r,,r 1111111• i11l,,;111;1ti,,11 1111 

(he• n·l;u iu11:-hip ht."twt't.'11 Lht• urirwrv 1::i( 's 
l't>nc:t1ntration and the body burdc•n. • 

,::iCs Mc-tnholism 

'l'ht• first opportunity to inv<-s:il{atn morr 
iull~ 'Im n•lation~hip lx•t W<'t•n urin:i"ry 1::;cs 

Table 1,-:•:r.cs ~hole-Body Counts (nCi) tor 
Eastern Arctic Eslumos Measured in Ottawa, 1965 

Male Ft!mafe 

O1~t Class• Oi,.t Class• 

A l::l C A H C 
Maximum ... 8GO 50 96 
Minimum 2G 12 27 
Average 730 390 28 1,050 62 13 
No. of subjects 1 5 4 l 2 1 

• Diet class A, lreque11t co11sumpt1011 of caribou: class 
8, occas10na• consumption of carrbou; and class C, 
r~re consumption of caribou. 

Table 2.-•:r.cs Whole-Body Counts (nCi): Field 
Sur11ey ot Eastern Arctic Eslcimos, Spring f!>fi6 

M,,c,, ,,.,.,.,,,. 
I 11,•I I ;1,1:i,i. • lJn•I Cl,,~!.· 

--- . -----
A ti C A. 8 C 

Ma11cn111rn l,<¾02 :-t,771 4U 1;nij 41 I 
Mi11111111111 ·nH ;,,,1 ;n !CJ.I •,;., 
Avt!rc11t~ Isl!.. l•U:t 2C. ... ~ c .. ;, ;(. 

No. ol sut,1flcts 91:1 8~ 37 ;•~ IIJ IJ 

• U1et class A, frequent consum;:11I0n of caribou. class 
8, occasional consumption of caribou: and class C. 
rare consum0tion of caribou. ·• 

concentrntions and body burdC\nq inw,lvC'rl 
two F,.-.;kimos from the• K1:-lt•rn Ardic·. Tht'SI• 
:,,;ubj('Ct...; . Wl'r(• found lo haw t-i~nifk:mtl~· 
hiJ:lwr· ,::;cs h()(ly hurdcm.'- ancl it w:a." 1x~-ii­
ble to carry out a Ht•qut•ntial ~rit~ or mc•:1s­
urements of i::;cs both in the body :rnd in 
the urine. Both suhj('cts clHinu•d tlwy h:icl 
not C'nlt•n c:1rihou (or ~,me monlh."i c•xc·,.pt 
for St~ver.tl mt•ali-1 whil<· cm route to Ottawa . 
Sub;cquC'nt plotting of the urin:1ry t•xcrPt ion 
data confirnwd a rC'<.'l•rtt ~hort-h•nu t•xpc'foillff' 

to 1:1,cs as shown by an eurly high-lt-\'E-1 
t11imination, followed by a lower rate. 

A second. more detailed study involvC'd 
the controlled feeding to volunteer:;; of c:1ri­
hou mC'at n:iturall."· 1nfw11Prl with r::iC:-i. Al­
thou~h no( yt'I full~· complc.•tt•d. thi:- :-;tudy 

. wa:,; dt~i~twd tu in\"C~ti~ntE' tht' m,•t;1holi:-:m 
,,t' ,,.;( •:: with :-;1wdal rt•fc•rC'nct:• to it:- al,:.;orp­
tilHl into the• hcxiy. to it:: daily Px<.·ri>ri<1n in 
urim•. ;md to tlw t'fft1\'t of dit•t on its ,•xc:r,-­
t h•n. T,, cf:1tt• two suh.ic"•t:,; h:1v,• h,,•n :-;tucli,·d 
and the• n-suJt~!• indil-:1tc.• tk1t a~1rption of 
i:ii('s was almost c:ompl<•te and lhat thf'rr i:,; 
consid~r:1hl~ rreirculntion l)(•twc•c•n th«' :,:ut 
:md lhC' hodv. Daily v:ari:d imt:-. in 11ri11:1rv 
c::,( 's eonlin~c·d t•vc•1·1 at dcvafC'd bo<lv bu;. 
dC'n'-\ :md this ~u~g-<-:,.;ts that tlw nornwi dailv 
variation-; previously ol>:-;(•rved w<'re pml~ 
ably not primarily attribut:ible to difft•ren<.,-s 
in dietary l3~Cs. 

Whole-Body Counting for 1::iCs 

A whol«•-ho,ly <'Olll\lPr suit:1lilc• for d1•l1•r­
minin1,t 1:1i( 's bc"I.Y hunl,•nN IM'<":1111«' opc•r:a­
tional in 19W"i. This facility com;i~ts of four 
large-volume plastic scintillntors mounterf two 
above and two below a supim~ subjPCt. 11u• 
out.pul"' ot Uu! photoluh<" aw fod lo a mull i­
c:hnnncl puJse height nnalyzer. The detector 
system . is. housed in a heavily shiP.ldP.d 

Arri, F.m,iron llrnltl,_;_Vol 17, Or.t l!>fill 
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I 11{,:ht-inch thick) i;tr~l rncl<1,c:.ure lo reduce 
lam•k,:nauml rurliation c•tTcac:tM. ~m:h n t1yHIA•m 

·• i,,a icl,•:ally Muilc-cl lo thc• n11aicl mco:iMun•mc•nl or 
Mna:,11 :ammmlM i,r r:uliouc-t ivily in hum:111 
IM•inl,CM. ,u . . 

Ourintc 196ti whoJ, ... hody cnuntr.r mei:a.cmre-
111 .. nh" wc•n• c·:arric-cl uul on M 1•::-.kimn.-c from 
thn ( 'nruadiHn 'Jtjuctc•m An:tic. Tho rc;ult.i4 
:an• :,;hown in •1•ahlr. I; thu nVC'rai,tn for thr. 
non-mrilx,u co1»1unK•n,1 wnM cunMi:--Lcnt with 
th,• nv<'nlt'l' found for OLti1w:1 n~iclrnbc. 

Bc•t-:llL"lt' the• mnvc•nwnt n( lw:,lthy F::;ki­
nu~ into tlw Olt:1w:1 :tn-:1 w:1:4 limit«"I, work 
wm, al~, inili:,ll-d un Um c..·on:--Lruclion or :1 

portable unshielded whole-body counter. 
U:-.ini th~ work of Pulmerll as a guide,. a 
:1 X :J-inc·h inh•i.cr:1I line• NaI1 Tl )-activalm 
,·ry:,.lal and phulomult iplic•r w:1i,c :a~-.c•mlilc-cl 
in :1 thermal ~eking. '11,e output signal:-1 
,wr,~ annlvzead in :1 buKic 1.000-chnnnel pulse 
hc.•i,.:ht :a~1Jy~t•r J>r<>\_'iclc.-d with u four<h:m­
rwl no:acl-out :ind c:,lihralc.-d for the 1::•c~ 
and, 1x;tm,::,ium 40 c-••~K ·, photopeaks. The 
:o:y:-lh•m · wrn; powl•rt'<l hy a r,•c.:hari,:C'nhlc b:.at­
h•ry p:wk pc.•nnittinl,( al h-:1:-.l i•i~hL hour.; or 
u.~1hlc• ·01 , .. rat ion on :a sinl!h• char;:c•. 

l•'oll,;win,: iniLial trial~ in tho Oltuwn Jal•o­
r:,tory. :a fit·lcl surv,•y was concludrd in Uw 
l•:01Klt•rn .Arclic in llw 8prini.c or 1mm. (~1ro 
wn."i lnkcn to minimi~, thermal and mcchnn­
k·al Mhock nnd no equipment difficulties 

. wc•r<' <'XJ><'ricnccd. A tot:1I or nine communi­
lil'K wm1 vi.,,;itcd nnd mc.nsuremcnts were 
maclr nn Nnma 260 E."ikimm;. A Rummnry or 
tlw r,~uu~ i:-1 ,:iwn in Ta.hi,•~. /\,:ain lhr t.i,:­
nilimnc-r of 1hr n-lativr rrrqm•ncy oC mrihou 
ru1L..,11mpl ion he c•viclc•nl. ( )nly °'"' value•, ancl 

Table 3.-Prelimim,ry •J•Cs Who/a-Body Counts 
(nCI): Field Survey ot Central and Wosfarn Arctic 

· Eslcimos Spring 1967 
. :. ··-· .. :·.:.:::. ===--=-========= 

Mc•n Wmt•c•u 

----. ·-- •.• --··. - ··-
Baker ReintJeer Baker ReinlJeer 
uke Station uke :itation 

"1■•imum 3,337 · 579 2,064 408 
M1ninn11n 469 l !,O 277 112 
Avc-r,uzc: 1,517 317 l ,074 21!\ 
Nu. ol suh1nr.ts_ , __ _:!} ____ _!!) ____ fi_.1 ___ R_ 

c:luhlrrtt 

, .. , .... , 1, ........... , 

l.ah1• Sl,1111111 
M,1a1111un1 /;'!t :•.'K 
Mum,111111 MIi hi 

""'''•'"'' .·•·• l•IH .... ............. , •. ,II •I 

F1•m;1lr. School 
r.hilclr,.n 

11., .... , H,•111111•••• 
l.ilut Sl.ahun 
l,O I/ :•:•u ., .. , .. 

.l,'!1 1:•1 
u, " 

. Table 4.-AHiage 121C.s Concentrallons In 
Various ReindHt Organs• · 

• • . --· .• • . - --------- -:as 
IJl(:s 

(uCl/th fr1tsh tlsaue) 

Heart 
Liver 
lunic 
KhJm,y 
Testa• 

. Spleen 
ntlar 

Bone 
Meat and muscla 
Sr.cnml stnn,ach anti cnnlcmls 

• 111 lour ,u11111o1IA htllml M.1y 10, l'Ui7. 

10.0 
s.a 

10.8 
12.1 
9,9 
8.7 
4.4 
2.2 

ll,2 
4.'1 

that !or a reported occasionnl caribou con­
:c;umer, exceeded the su.c;ta incd body burden 
which would n'4ult in a c1o.c;n eqw1l to the 
do."'4• limil Cur individu:alM in the• 1>01>ulalinn. 
The aver'Jge 1::r(A1 body bu~en, even !or 
Um frequent caribou cm\.o;umers, w:11 well 
wil hin this limit. . 

A ~ac:ond fiuld Murvuy, in Lhe· C,•ntr:11 and 
w~tr.m Arctic, wu • ..; undmt1kt1n in 1967. So 
f:ar, only pn•limilu1ry wholc..'-lmc.ly <.'Ountini: 
rc':'4ullN (nnn Bnk,•r J.aku :md itt•imlucr Sl:1-
lion , 1w:ar I nuvik) nn• nv:ailahlc•. 'nae~, :m• 
idmwn in 'l'abt,, :J. Oul:1 on Ul'llt fomnlu Kuh-· 

jt'<~l fmm Rakr.r I.:akn wa.'4 omillud rn,m U,iM 
NUllllt'IHry l)(•ndinic rurlhur · clu?Ckin,:. ·1,,r 
fn<.t that rcmnlc Nehuulc.:hildrt:n in Buker 
Like 1-1hnw n hi"her aven1gc body hurdcm 
thun the male Nehoolchildrcn may he attrib­
utable tn the foct that on the aver-c11io they 
wt•m olcir.r nnd lwavicr ~han lhc malat. 

_51x-eial lnvcstigulioa,_.. 

luuvik Wrn4 ~('lc•c.·b'(I :ai-c I.he• lw:ulc1uarlt•r.1 
ha:-«• for Lim J!)(;7 n,•lcl slucli,~ UK ~pm:n :md 
rat:ilili," wc•rc• mad,! avail:ablc• al Um lnuvik 
n,,-mrd, Lahor:

0

1lorv •. Pl:u1i-1 inclucll•cl Um 
· ,:oll,-c.:tion aml ;anal~iH or n vnri,•ty u( ~,ddi-
tional !Uunple. us purt or n broucler m~hu­
ni~m Mtudy. Only 1>rcliminnry l'effults nre 
nvnilnble nt this time. Table 4 shows the re,. 
~ulL"i or ,::re~ lnC':lSUl'C'IUC'ntK un vnrin.lL'I 
rrincl<'i•r ura,::anN ,·ollretc-d in lho Pn~m."' 
l.;ikc.• di:.;l.rid. nhout :m mil,"' nortlwrncL or 
Bc•iiul .. ,•r :-;1:al ion. 

Sumnmry and Conclu. .. im" 

,·\ Sl)t'\'~11 stucly .. r folluul s:;~( ':-c in llu• ( 'a• 
n:uli:111 Nurthha,-;~10wn ,1, 11ml n•tativ,•ly 
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•: 
hiuh <."Oncentn,ti<>n."'- do o<:cur in curihou and 
rt•indt't'r unq · Lhnt Lht"rc iM probahly a J.:t'f>• 
grJphicul and a t;e:U-ional puLlcrn in these 
lcvclM; (2) th:at levchc in hunmns are hi1.th~t 
in tho . ..;c who <.:onsum<? c:aribou mmt frcqtl<'nt­
ly nnd Umt nvC'rngt~ k•vds in human..; ~, far 
olllSl•n•t'(f .-.,rr,,-;pnmJ to r:uli:at ion clo."-(':'-1 w,•11 
within uu~ dc.>tit? limit rt."t.'UlllnU!nUt.'(l for imJ.i­
vidmll mcmbt•ffl or the population; 1 a, that 
sc:!ccted populalion groups i' e,:, curibou e11t­

era) can be much more significantly ex­
posed than U,e average !or the rest of the 
population; ( 4) th.it there L-; a m'<•rl for rur­
Uu~r ,c,lucfi<~ of Um n:l:alion."ihip hc•lw<'(•n uri­
nary 131C~ concentrations and body bur­
dem to permit a more uscf ul interpretation 
or tho urinnry 1:r:c:-c ~urvt"ill:m<'<' data: :mrf 
(!i) th:,t Lim silu:,tion wnrr:mt.i-; c..,mtinuin1,t 
i;tucly for two· rr.u~ons: ( a) there is, m-1 yl•t, 
rio clcurly l~uabli:,ht-d cluwnwarcl trend in 
lc•v,~bc clc•spilc, Uu! al1."iC 1nc,~ of :,i1,,tnific-:mt. at-

mospheric weupons testing tor severdl years, 
and < b) lho relntivcly high ~37C~ levels 
which have been observed provide an excel'!' 
l~nt opportunity ror currying out •investiga­
tions oC the movem('nt or thi~ fission product 
throu~h the foc.1d chain into mnn: such in!or­
mation ,,mid he• or c.i>r'L"4idt•rahlc- impnrtm1t·c• 
in the event oC a large-scale rffwnption oC 
almo.'4phcric weupons testin". 

. . 
Mcmben1 of I.he Medical Se~ices Branc:h, De­

partment of National Health and Welrare. and of 
tho Department of Nnrthem Affail"II and National · 
rt.,Mun-ec IUl'-i:4t.cd in N>ftductins: the. i1tuctics. 

I )rNh:n 11ncl development nl mnjur c-omponenL, oC 
lhn portJtblo whole-hody counter WIIH l.'Arried out by 
ullicen1 oC Atomic ~nel"JfY or Canada, Ltd. (Commer­
cinl l'rodurt») and the Oerence Biolo,iical, Chemical 
nml H11rli11tion (.nhnrnlorir.1. '04.'renc-e HfM11rch 
Hunrcl. '11u• 1m11lvli1·11I nU'llHUretnrn~ Wl'n- t"ftrrietl 
nuL hy M&·it'lllmL-. · 11nd t.c,·hnic•iRrut oC tho ltndintion 
l 11·olet•tion Division. Mr. O. W. Lecuyer took lhe 
1>orlahlo whole.body t.-nuntor into romufAt northt'm 
c:onimunitie11 1111 part of the Reid work and prepared 
Uu, illu:drnLiom, for U1i14 ,u·lic•lc•. 

Ueforences 

1. Bmarli, K., ot nl: HmliU4•ne,4ium nncl l'otnH.'tium 
in N11rwp..:inm•. N,1111"- UH:it:m •. 1:tx (.Jul~ ~n mm. 

2. J.iclc:;n, I(.: Cl"Hium-1:&7 Hur,lc•m1 in .Swc'Clish J.11i,­
lumlc-n1 nml H1•inclt'l!r, A,•111 /1111/iul :',4':~17-:!-lo C Sc•t•I » 
11Jfi1. 

:l. Pnhnor, H.B., C!t nl: ~A-"Hham-1:17 in Alm,knn 
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ENVIRONMENTAL INFLUENCE ON INTELLIGENCE 

•• rrlu: Uuitl-cl Sta~ Childn•n':-1 llur,•au r,•,MJ~ that only' 9% o( children placed· h~ 
public agencies and only 22% of chH<lren placed by private agenci~ were adopted at 
unclt•r one month oC agl'~ while 70% of children placed independently were less than a 
month old. A,~mlinir to Dr. Harold Skt•t-lM of the National Institute oC Health. the (rf'­

c1m•ncy 11( clc•(t'C•tivc~ c·hildrl'n who wc•ru a,lm:,:d inclt•pu~,lt-nUy, at a much younJ:t•r aJ:r, i.-. 
111, i:r,•al<•r t.lian in a,:t•nt·y plac,•nwnt. In any ca.~, sut·h 1:1tudiC'9 as have hN-n maclc oC tlw 
rPlali1111 of inft•lli~t•nc:i, ht.'tw•••·n ,·hilclrl'n and tlwir adoptivu 1mrrnl11 imlil-ato that th,• 
chilclr1•11 h•nd to approximalc• Uw i11Lt•lli,:cnce 'or the adoptive parents rather than that or 
thuir nuturnl p.t~nmt.i. Thul-I, lh-, evid€'n,-e St•t•mM to indk11te that intelligence is strongly 
,uahjcc.:t lo c•nvironmc•ntul i11fhu-11cc•;-f:,quu•. R.,J.: Chiltlrt•n Who N.-.-.1 Acloption: A 
Hmliml Vi.-w, 'l'lm Atlm,lfo Mm,tl,/y 212:•U>-:»4) ( Nov) UJH,1. · . 
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To Inuit Readers and the Ministers of Health and Welfare 
(Canada and NWT) 

Fallout in the Canadian Arctic. 
A health Hazard? 

In 1961 the U.S.S.R. exploded the equivalent of 6100 
Hytoshima bombs in the atmosphere (122 Megatons). Their 
main testing site was on the island of Novaya Zemblya 
(74 degrees-north) about 4000 kilometers North East from 
Iqaluit. Massive fallout clouds were detected around the 
world because of these tests. The Canadian Arctic received 
an important amount of fallout not only from the tests of 61, but 
from most of the atmospheric tests done from the •arly 50's 
till the final Chinese atmospheric test of October 1980. 

HEHC saMpling stations, G~oss Beta, 
FvoM 1961 to 1967,[Averagel 

see~--------------

-R_esolute 

188 

. . 8+--r----.---;:~~---.---J. 
61 62 63 64 65 66 6? 

YEAR [GRB8J 

The 1 (:? ft h,·:l11d t 1~~q·· m 1··mECGl/M~3 mean~; mi 11 i l:H-:1c qui:?·r" E~ l 
per cubic meter of air. Gross Be~a is simply 
the measuring of all beta emitters (a form of 
radioactive decay). The natural gross beta 
value is close to zero. 
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As you have noted, 1961 was a very bad year for 
radioactive fallout. Perhaps the worst year on record for 
the Canadian Arctic. 

Radioactive dust from fallout deposited itself 
either by gravity or precipitation everywhere. Inuit 
a·ra at th• end of the AYct i c food chain. In .the North 
lichens have absorbed a lot of this fallout. ~rom 1963 
to 1967 Caribou and Inuit were measured to ·see how much· 
radiation they have absorbed. I do not know of one Inyk 
who has been told about this then. They have asked many Inuit 
to lay down in what is called a whole body counter. It 
is a device which measuYes one type of radiation at the time. 
The scientists have found Inuit with a lot of· radiation in them. 
An average close to 60,000 becquerels (one nuclear disintegration 
per second is one becquerel) of cesium 1~7 was found in the ~dult 
males of the community of Baker Lake in the spring of 67. 
This number is comparable to old Samis of Sweden who refuse.to 
change their diets after the Tchernobyl fallout contaminated 
their land in May of 86. In the 1960's the Inuit of.the·Central 
Arctic depended on land locked fish and Caribou, Eastern Arctic 
Inuit had a more mixed diet, the Western Arctic Caribou 
was less contaminated. 

Con taH i na ted Caribou Eaters. c ~\uM \'3 ~ 
FPDM th~ boMb tests to Tche~nobyl, 
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Because.of the T~hernobyl Nuclear r~actor accident, 
the Sanu pe,:,p 1 fi' <.1 c.-\P 1 anders) c,f Sweden have beE•n •..-.•a 1·· ,·ir:::•C! 
on several occisions that their Reindeer was 
con~ami~ated. Most Samis have decided to change 
the1r_d1ets accordingly. Also bentonite treatm;nt 
of reindeer reduces the amount of Cesium 137 
to values as low as 30 becquerels per kilogram. 



Other Scientists in other countries were measuring th~ir 
respective caribou or reindeer peoples. In Sweden, Finland· 
and Norway the Sarni (Once called Laplanders) were found to have 
as con~aminated caribou as in Northern Canada. This is also 
true for Alaskan and Russian Inuit. They went alo~g:. . 
a~d measured contaminated native people as a mattei ~f interest. 
Some scientists didn't know if the levels of radiation were too 
high or dangerous. They depended on, and still are dep~nding 
on a group of scientists who decide on safe limits of radiation 
in food. This group is called the ICRP. The International J • 
Commission on Radiation Protection. These scientists are mainly 
nuclear physicists (people who design nuclear reactors or atomic 
bombs, specialists in nuclear physics). They are hardly the 
~ight kind of people to decide on the t6xicity of.~adioactive 
substances on human beings. Their commissioh does not consist of 
a lot of medical doctors. 

~,as the carib,:,u in the sb~ties safe to e.at? .That is 
a question that nfust be a·nswer ed s,:;11::in. ti:::i,::il:c at the ne:,~t 
graph. Th1s display shows how many Inuit were diagnosed 
with cancer- from 1958 t,:i 1'373. --· The--NWT Inu.it ,:ons1stea ,:if 
Western and Central Arctic Inuit. The Alaska Inuit were 
the Vupik Inuit found in the southwestern part of the state ..... 
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. INUIT DIAGNOSED CANCERS. 
FOR SPECIFED AREAS.1958-1973. 
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A sharp· increase in the incidence of cancers occurred at 
about the ·same time for the Inuit of the Southwest of Alaska· as 
well as for the Inuit of the Central and Western Arctic. This · 
despite different periods of assi~il~tion into the modern world 
for each Yegion. -~ __ i:ancer was much moYe prom~nent in the · _ 
Central AY.;tic (fr•::,m 196..Z-t,::, 1980) even though c1_garettes -
were introduced in the Western-Arctic earlier (before 1955). 
HoweveY, . Inuit were ·f-~mi:ir e rad i ,::ia,: t 1 ve 1 ,,--t-i.,e·--cent r al 
AYctic: •••• 

The CentYal and WesteYn Arctic of 1966-67 had as much 
cases of diagnose~ cancers as from 1958 to 1965. In the same­
regions 49 Inuit were diagnosed with cancer from 1950 to 1965 · 
while from 1966 to 1973 there was 90 cases. All the numbers have 
been verified with a ~atisfactory degr~e of confidence according 
to the doctors who have c,::impi le~-~~es~sta~istics. 

The main effect of eating low doses of additional 
Yadiation is basically a reduction in. the effectiveness of ones 
immune system to "fight ,:,ffl' infectic,ns or destroy tumor-s. 

These facts (and several others) deserve a full 
investigation done by a panel of medical doctors independent 
from Radiation Pr-otection "experts", who are already convinced 
that the fallout radiation absorbed by Inuit was very safe, 
despite facts pointing to the opposite conclusion. Objectivity 
is the key factor in any inquiry. 

As fallout radiation from Tchernobyl and the bomb tests 
are to be found in significant amounts throughout today's 
Canadian AYctic. Canadian safe limits for radioactive 
substances in food must be found. According to well 
known scientists, ICRP present limits are up to 5 
times too high. This means that a safe limit for cesium 137 in 
caribou ma•t should be 60 becquerels per kilogram. Iqaluit 
regioh caribou averaged at 360 becquerels per kilogram in 
December of 86 •••••• 

Wayne Davidson 
Environmental Technologist 




