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Winter band of caribou before spring migration 
to their calving ground. Photo by Donald Thomas. 
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Perspective 
The number ofbarren-ground caribou in 
northern Canada in primitive times has 
been estimated at approximately 3 million. 
The annual kill of caribou rapidly increa­
sed, however, following the introduction of 
firearms and the arrivai of the whalers dur­
ing the mid-19th century and the demand 
for northern furs in the early 20th century. 
Reductions in local populations were 
reported as early as the mid-19th century, 
although range-wide decreases probably did 
not occur before 1900. The first range-wide 
aerial surveys in 1948-49 produced the 
alarmingly low estimate of 670,000 caribou. 
Studies continued throughout the 1950's 
and early 1960's. Barren-ground caribou 
numbers reached an all-time low around 
1955, at which time the decline appears to 
have terminated with little change in their 
status over the past 15 years. Those early 
studies were successful in monitoring the 
trend in total numbers and identifying 
many of the factors responsible for the 
decline. However, such programs are now 
regarded as pioneer studies in the field of 
caribou research, and although they con­
tributed much information on caribou ecol­
ogy, most were restricted in time and space 

and were in conclusive. In the early 1960'5 
many conservation agencies felt an urgent 
need for a continuous study of a partic-
ular population for a period of several years 
to ob tain detailed information on pop­
ulation dynamics, human utilization, and 
range condition. The Canadian Wildlife 
Service thus began an intensive study of the 
Kaminuriak Population in the spring of 
1966. The results and conclusions of this 

. study were presented to the Administrative 
and Technical Committees for the Preserva­
tion of Caribou for their advisement in 
1970. The recommendations subsequently 
adopted \Vere made available to the Game 
Management Service of the Northwest Ter· 
ri tories and the provincial game branches 
of Manitoba, Saskatchewan, and Alberta. 
The Kaminuriak Population was selected 
for study mainly for its accessibility and 
relatively confined range limits. Although 
primarily a program designed and carried 
out by the Canadian Wildlife Service, the 
game agencies of Manitoba, Saskatchewan, 
Alberta, and the Northwest Territories ail 
contributed assistance in the form ofper­
sonnel at various periods throughout the 
study. Four Canadian Wildlife Service biol­
ogists were each responsible for one of the 
following segments of the study: 1. total 
numbers, mortality, recruitment, and sea· 
sonal distribution, 2. sex and age composi­
tion, 3. seasonal physical and reproductive 
condition, and 4. range evaluation. This is 
the first in a series of four Canadian Wild· 
life Service Report publications which pre­
sent the results of that barren.ground car· 
ibou research program. 

Abstract 
Aerial surveys from June 1966 to October 
1968 provided data on total numbers, re· 
cruitment, and seasonal distribution for the 
Kaminuriak barren-ground caribou, a pop­
ulation of the Canadian tundra race Rangi­
fer tarandus groenlandicus. Human utiliza· 
tion figures were obtained each month from 
August 1967 to July 1968. The Kaminuriak 
Population ranges over southeastern Dis· 
trict of Keewatin, in the Northwest Territo· 



ries, and northern Manitoba and north­
eastern Saskatchewan_ 

The areas for calving, post-calving, and 
. late summer and early winter distribution 

were similar during this 3-year period. The 
area oflate win ter distribution may vary 
considerably and appears dependent on en­
vironmental conditions in January and Feb­
ruary. Spring migration routes to the cal­
ving ground depend upon the areas utilized 
during late winter and early spring. Many 
caribou remain throughout the win ter on 
the tundra, especially along the coastal 
area. Maximum winter penetration south of 
the tree-line is less than half that recorded 
15 years earlier, wh en the total population 
was estimated double its present size. The 
extent of range utilized is believed depen­
dent on the size of the population. During 
late summer and early win ter the popula­
tion consists of three geographically dis­
tinct entities. These three groups appear to 
share a'common area of rut, but the extent 
of random breeding bet ween groups is 
unknown. Adult males comprised 38.8 per 
cent of those caribou in the westernmost 
concentration and 17.2 per cent ofthose 
near the Hudson Bay coast. Conversely, 
calves comprised 9.9 per cent of caribou in 
the westernmost concentration, 16.3 per 
cent of those in the central concentration, 
and 14 per cent of those near the coast. 

Five aeriallinear transect surveys pro­
vided an estimate of 51,214 ± 4,612 (95 
per cent confidence level) caribou within 
the taiga during the winter of 1967-68. 
An aerial survey over the calving ground 
in June 1968, on which all caribou on ran­
domly selected 16-square-mile blocks were 
counted, provided an estimate of 33,962 
caribou 1 year of age and older within the 
are a of calving. Aerial and ground segre­
gation suggested 80 per cent were adult 
breeding females, and extrapolation gives 
an estimate of 27,169 breeding females for 
the Kaminuriak Population in June 1968. 
Thirty-two post-calving aggregations were 
found and photographed south of Baker 
Lake, Northwest Territories, on July 17, 
1968. A subsequent count showed there 
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were 51,332 caribou in the area. This total 
included all breeding females and surviving 
calves, 28 per cent of the estimated year­
lings, and 33 per cent of the estimated adult 
males in the population. Aerial segregation 
of caribou in late September 1968 indicated 
the population contained 55 adult males 
per 100 adult females. The total number of 
males over 3 years of age in the population 
was estimated at 18,373. From these data 
the population was estimated to total 63,173 
caribou prior to calving in June 1968. Males 
comprised 38.2 per cent and females 61.8 
per cent of the population. Yearlings made 
up 9.4 per cent, 2-year-olds 8_5 per cent, 
females 3 years and oIder 52.8 per cent, and 
males 3 years and older 29.3 per cent of the 
population. 

Community caribou kill records showed 
Indians and Eskimos killed 5.3 per cent of 
the population over 1 year of age from 
August 1967 to July 1968. A population of 
550 wolves was estimated within the study 
area, based on aerial observations during 
caribou surveys. Existing information on 
daily meat requirement per wolf and com­
position of wolf-killed caribou examined 
suggested 4.8 per cent of the caribou popu­
lation over 1 year of age was lost to wolf 
predation annually du ring the 3-year study 
period: \ 

Spring surveys showed the average an­
nuaI recruitment in the 3 years of the 
study was approximately 10 per cent of the 
population, or 6,000 to 6,500 caribou. 
Annual mortality and recuitment during 
the study period were very similar, and no 
substantial increase or decrease of the 
population wasd~tected. 

Monthly calfratios showed that a high 
percentage of calves died during their first 
year oflife. Sixt Y per cent of the calves 
were dead 4 to 5 weeks after birth in 1968_ 
Similar calfratios in July of 1967 and 1969 
suggest this loss wastypical for the 3-year 
period. Of those calves still alive in late 
.Tuly, only 55 per cent survived to the fol­
lowing calving period. Predation by wolves 
is bèlieved the major cause for the 40 per 
cent calfmortality from October to May. 

Résumé 
Les relevés aériens effectués de juin 1966 à 
octobre 1968, ont fourni des données sur la 
population totale, le nombre de naissances 
et la distribution saisonnière des caribous 
des toundras de Kaminuriak, population ap­
partenant à l'espèce canadienne Rangifer 
tarandus groenlandicus. Des données rela­
tives aux usages que l'homme fait du cari­
bou ont été accumulées mensuellement, du 
mois d'août 1967 au mois de juillet 1968. La 
population de Kaminuriak occupe le sud-est 
du district de Keewatin (Territoires du 
Nord-Ouest), le nord du Manitoba et le 
nord-est de la Saskatchewan_ 

Le territoire de parturition et de post­
parturition et les aires de répartition des 
animaux à la fin de l'été et au début de l'hi­
ver furent semblables au cours des trois an­
nées de l'étude. La répartition à l~e 
Ipiver peut varier considérablement e~em­
hle-aépen~des conditions_d.u millëU, en -
.~ f" L . ~d 1 '-':l~er ef en e'Vuer. es VOles e a mIgra-
tion printanière vers la région de parturition 
dépendent des territoires occupés à la fin de 
l'hiver et au début du printemps. Plusieurs 
caribous passent l'hiver dans la toundra, en 
particulier le long de la côte_ L'éloignement 
maximum vers le sud de la limite de la végé­
tation arborescente en hiver n'est que la 
moitié de ce qu'elle était, il y a 15 ans, lors­
que la population totale était évaluée au 
double de son chiffre actuel. L'étendue du 
terrain occupé semble être en fonction de 
l'importance numérique de la population. 
Cette dernière se divise, à la fin de l'été et 
au début de l'hiver, en trois groupes dis­
tincts du point de vue géographique. Ces 
trois groupes semblent partager le même 
territoire pendant le rut, mais on ne connaît 
pas dans quelle proportion les mâles et les 
femelles des différents troupeaux s'accou­
plent. Les mâles adultes formaient 38.8% 
du groupe le plus à l'ouest et 17.2% de celui 
qui se trouvait près de la côte de la baie 
d'Hudson. Par ailleurs, la harde la plus à 
l'ouest comptait 9.9% de jeunes, celle du 
centre, 16.3% et celle de la côte, 14%. 

Cinq relevés aériens par virées transver­
sales ont permis d'estimer à 51,214±4,612 

(95% étant considérés comme le seuil de 
confiance) le nombre de caribous qui habi­
taient la taiga au cours de l'hiver 1967-
1968. Un relevé aérien effectué au dessus 
du territoire de parturition, en juin 1968, et 
au cours duquel tous les caribous rencon­
trés dans des aires de 16 milles carrés choi­
sies au hasard ont été comptés, a permis 
d'estimer à 33,962 le nombre de caribous 
d'un an ou plus à l'intérieur du territoire 
de parturition. Une ségrégation effectuée 
par air et sur terre laisse supposer que 80% 
étaient des femelles adultes reproductrices 
et l'extrapolation chiffre à 27,169 le nombre 
des femelles reproductrices de la popula­
tion de Kaminuriak, au mois de juin 1968. 
Le 17 juillet 1968, 32 groupements formés 
après la parturition furent aperçus et pho­
tographiés, au sud du lac Baker (Territoires 
du Nord-Ouest). Un dénombrement sub­
séquent démontra qu'il y avait 51,332 cari­
bous dans la région. Ce total comprenait 
toutes les femelles reproductrices et tous 
les jeunes qui avaient survécu, 28% des 
animaux d'un an et 33% des mâles adultes 
déjà dénombrés au sein de la pop~lation en­
tière. Une ségrégation aérienne des cari­
bous à la fin du mois de septembre 1968 a 
révélé que la population adulte comptait 
55 mâles pour 100 femelles. Le nombre to­
tal de mâles dans le groupe des plus de trois 
ans a été évalué à 18,373. A partir de ces 
données la population totale des caribous 
avant parturition en juin 1968 a été estimée 
à 63,173. Les mâles constituent 38.2% de la 
population et les femelles, 61.8%. Les jeu­
nes d'un an forment 9.4% du nombre total, 
les animaux de deux ans, 8.5%, les femelles 
de trois ans et plus, 52.8% et les mâles de 
trois ans et plus, 29.3%. 

Les tableaux de chasse indiquent que les 
Indiens et les Esquimaux ont tué 5.3% de 
caribous de plus d'un an, du mois d'août 
1967 au mois de juillet 1968. La popula-
tion des loups, dans le territoire étudié, a été 
estimée à 550, d'après les observations aé­
riennes poursuivies penda~t l'étude sur les 
caribous. Les renseignements actuels sur 
les besoins quotidiens de viande pour cha­
que loup et l'examen de la composition des 

caribous tués par les loups, portent à croire 
que 4.8% de la population de caribous de 
plus d'un an ont été victimes des loups 
chaque armée, pendant les trois années de 
l'étude. 

Les relevés du printemps ont révélé que 
la moyenne de naissances annuelles pour 
les trois ans représentait environ 10% de la 
population, soit de 6,000 à 6,500 cariboùs. 
Les taux annuels de mortalité et de nata­
lité pendant l'étude, ont été presque identi­
ques, et l'on n'y a découvert aucune aug­
mentation ou baisse importante de la popu­
lation. 

Le nombre de jeunes relevé mensuelle­
ment a indiqué qu'un fort pourcentage de 
nouveaux-nés sont morts au cours de la 
première année de leur vie. En 1968, 60% 
des petits sont morts 4 ou 5 semaines après 
leur naissance. Des proportions semblables 
pour les mois de juillet 1967 et 1969, en ce 
qui a trait aux jeunes, indiquent que ces 
pertes étaient caractéristiques pendant les 
trois années. Des jeunes encore en vie à la 
fin de juillet, seulement 55% ont survécu 
jusqu'à la parturition suivante. On attribue 
aux activités des loups prédateurs, la ma­
jeure partie de la mortalité (40%) chez les 
jeunes, d'octobre à mai. 

AECTPAKT 
B pe3y,TILTaTe a8poipoTOC'I)eMOI~, 
npoBep,eHHLlx Me:iItp,y IIIOHe~l 1966 
rOAa II OKT.JI6peM 1 %8 rop,a, nOJlyqeHLl 

p,aHfILIe 06 06III;e~f KO,JIl:IqeCTBe, rrplI­

IIJTOp,e II ce30HHOM pacnpep,eJIemm 

ImJ\ll:IHypMIIwlwro KaplI6y no 6ec­

IIJTO,llHhIM 3eJ\rJI.JIM KaHap,CKoro ceBepa. 

Pa3HoBlIAHOCTL ImplI6y, HaCeJIJIIOIII;ero 

Imnap,CTtyTo TyHp,py, - Rangifer taran­
dus groenlandicus. BblJll:I nOJIyqeHLI 

eJTteilIeCJIqHLTe ll,l:Hppbl 8KCnJIyaTall,lŒ 

8TIIX JIŒBOTHLTX qeJIOBeKOJ\l C aBrycTa 

1967 rop,a no IIIOJIL 1968 rOAa. TIony­

"'JJIlWJI ImJ\IIIHypLJII\CIwro Impl16y pac­

npOC1'paHJIeTCJI Ha IOI'O-3anap,Hylo 

qaCTL 06JIaCTlI KIIBaTIIH, CeBepo-

3anap,IILTe TepplIToplIlI, ceBepHyIO 

MaHl'IT06y II ceBepo-BOCTOqHLIH 

CacrmqeBaH. 

PanOHLT J\WJIOp,HJIKa, naCT61IIII; OTe­

Jll:IBlTIlIXCJI KaplI6y, a TaKJIte IIX pac­

npep,e.rreHIIJI B KOHne JIeTa II paHHen 

3lIMon, OCTaBa.lIIICL B TeqeHlIe 8TlIX 

Tpex JIeT B OCHOBHOM TeMII JRe. 06-

JIaCTL pacnpoCTpaHeHIIJI KaplI6y 

lIo3AHen 3IIi\'IOn nO,IIBepraeTCJI 3HaqlI­

TeJILHLLM KOJIe6aHIIJIM II 3aBIICIIT, 

nOBIIp,IIJ\fOJ\fy, OT MeCTHblX yCJIOBIIH B 

JIHBape II rpeBpaJIe. TIyTII BeceHHen 

MlIrpaIIlIlI B panOHLJ OTeJIa 3aBlICJIT 

OT MeCTOHaXO:iI\p,eHIIJI CTap, B KOHIIe 

3lIMLI H HaqaJIe BeCHLI. 3naqHTeJILHOe 

KOJIlIqeCTBO ImplI6y rrpOBOp,IIT BCIO 

3lIMy B TyHp,pe, rJIaBHLIM 06pa30M B 

npH6peJIŒOM panoHe. MaKCIIMaJILHaJI 

neHeTpaIIlIJI 3HMon Ha IOr OT rpaHHIILI 

JIeCOB COItpaTIIJIaCL ,LI,O nOJIOBHHLI 

neHeTpaI.I,llII, yCTaHOBJIeHHOn 15-IO 

rop,al\Il:I paHLllIe, Korp,a 06III;aJI nony­

JIJIIIlIJI 6LIJIa Bp,Boe 60JILllie HaCTOJI­

III;en. MO:iltHO CqIITaTL, qT'O nJIOIII;a,LI,L 

pacnpoCTpaHeHIIJI HaxO,LI,l:ITCJI B npJI­

l\fOn 3aBlIClIMOCTlI OT pa3MepoB nony­

JIJIIIlIII. HaCeJIeHlIe COCTOIIT n03,LI,HIIM 

JIeTOM II paHHen 3lIMon 1I3 Tpex reo-
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rpalÏJW1ecKH OÔOCOOJIeHHhIX rpyrrrr. 
3TH rpyrrm,r, nOBHp;H::\WMy, rrOJIbsy­
IOTCH 06m;Hl\Œ panmlal\fH llBHJRellHH, 
HO lleHSBeCTHO, HaCKOJIbKO OHH CMe­
lllHBaIOTCH IIpH paSMHOJIteHHH. ROJIH­
lIeCTBO BSpOCJIhIX CaMll,OB COCTaBJIHJIO 
B KpaBHeÏI -sarrap;noii ROHll,eHTpall,HfI 
38,8 IIpOI~eHTa, a Ha rr06epeJlthe 
l'yp;soHoBa SaJIIIBa 17,2 IIpOll,enTa 06-
IIl;ero naCeJIeHlIH. CooTBeTcTByIOID;aH 
IIporrOpll,IIH TeJIJIT COCTaBJIJIJIa 9,9 
rrpOll,eHTa B Kpaiineii sarrap;noii Ron­
ll,enTpall,HfI, 16,3 rrpOll,enTa B rrpol\Ie­
JItyTolInoii IWHll,eHTpall,H1I II 14 rrpo­
ll,eHTOB Ha rr06epeJlthe. 

Ha ocnOBaHlIlI rrJITII JIlIHeiiHhIX 
aspolÏJoTOC'I>eMOK rrop;ClIIITaHO, lITO 
SIIMOH 1967 -68 rI'. B Taiire IIpe6hIBaJIO 
51.214±4.612 _(95 rrpOll,eHTOB 
BepOJITHOCTII) rnTyK KaplI6y. A8pO­
lÏJoTOC'I>el\1Ka, rrpoBep;eHHaH B HIOHe 
1968 rop;a B paHoHe OTeJIa, IIpH 
KOTOpOH 6hIJIlI IIop;clIlITaHhI Bce Ka­
plI6y Ha Bblp;e:lleHHhIX Hayrap; yqacT­
Kax rro 16 RBap;paTHblx MIIJIb, yCTa­
HOBlIJIa BO BceM paHoHe HavlIFmè 
33.962 KaplI6y, rOp;OB3,.,1hIX II cTaprne. 
BosllyIllHaH II HaSeMHaH cerperall,lIH 
rr03BOJIlIJIa orrpep;eJIHTb, lITO IWJIlIlIe­
CTBO SpeJIhIX caMOK Ka::\iIIHYPbJII{CKoro 
HaCeJIeHIIJI B mOHe 1968 rop;a COCTaB· 
JI.H.IO 27.169. 32 cTap;a OTeJIIIBllllIXM 
KaplI6y 6bIJIlI o6HapyJlteHbI H SaCHJIThI 
K IOry OT 03epa EeHKepa B CeBepo­
sarrallHhIX TeppHTopHHX 17 HIOJIH 
1968 rop;a. IIpH rrosp;HeHrneM rrop;clIeTe 
B HIIX OKaS3,.,'IOCb 51.332 rOJIOBhI. 3Ta 
06ID;aH ll,HlÏJpa BKJIlOlIlIJIa Bcex 
SpeJlhIX caMOK II BhIJIŒBilllIX Te.JIHT, 
28 rrpoll,eHToB IIop;clIlITaHHblx rop;oBII­
KOB II, rro pacclIeTy, 33 rrpoll,eHTa 
B3pOC.1bIX ca:i\fll,OB. IIpH B03p;yrnHOH 
cerperall,HfI B KOHll,e CeHTJI6pH 1968 
rop;a 6hIJIO naH,[(eno, lITO na RaJK,[(hIe 
100 caMOK rrpnxOT(HJIOCh 55 B3pOc,,'IbIX 
caMll,OB. 06m;ee KOJIlIlIeCTBO CaMll,OB 
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CTapllle 3 JIeT 6bIJIO, corJIacno rro,[(­
ClIeTy, 18.373. OTcIOp;a 6WIO BhI· 
'mc.leHO, 'ITO rrepe,[( OTeJIOM B IIIOHe 
1968 ro,[(a rrorryJIJIll,HJI COCTaBJIJIJIa 
63.173 KapH6y. Ils SToro KOJIHlIeCTBa 
38,2 rrpOll,eHTa 6bIJIH caMll,hI, a 61,8 
rrp'Ûl~eHTa caMKII. rO,[(omiKH 
COCTaB.JIJIJIH 9,4 rrpOll,eHTa, AByXJIeTRH 
8,5 rrpoI~eHTa, caMKII Tpex JIeT H 
cTapllle 52,8 rrpOI~eHTa, a caMll,hI 
Tpex JreT H cTaprne 29,3 rrpOll,eHTa 
rrorry';IHlI,lIH. 

Bep;yID;HecH sarrHCH y60JI rrOKa:m­
BalOT, 'ITO OT aBrycTa 1967 ro,[(a,[(o 
HIOJIJI 1968 rOlla lIH,[(eHll,aMH II 3CKH· 
MocaMH 6hIJIO y6HTO 5,3 rrpOll,enTa 
rrorryJIHlI,lIH cTapllle O,[(Roro rop;a. B 
TO ,iRe Bpel\IH B p;aHHOM paHOHe 
HaXOT(HJIOCb rrpHMepHo 550 BOJlKOB -
orrHTb·TaRH rro rrop;clIeTy BOST(YlllHOH 
pasBe,[(KH. Ha OCHOBaHlIlI HI\IeIOm;lIXM 
,[(aHHhIX 0 eJRep;neBHOM rroTpe6JleHIIH 
MJICa BO.llRaMH H rrpoBepKH 3arpbI3eH­
HhIX BO.TIRaMH KapH6y y,[(3,.,10Cb TIO,n;­
ClIHTaTb, lITO B TetIeHHe Tpex ·)JeT 4,8 
rrpOll,eHTa KapH6y rnJIO Ha ~y 
BOJIKaM eJIterOp;HO. 

BeceHHHe rrO,[(CtIeThI rrOItaS3,.,'IH, lITO 
eJIterOllHhIH rrpnpOCT 3a 3 rop;a Ha6.lIIO­
AeHIIH COCTaBlIJI OKOJIO 10 rrpOll,eHTOB 
rrorryJIJIll,HH, T. e. OT 6.000 AO 6.500 
IŒpH6y. Emerop;Ho rroTeplI rrOlITH 
COOTBeTCTBOBaJIH eCTecTBeHHoMy 
rrplIpocTy, TaK lITO u3MeHenHii B 
06m;eM KOJIH'reCTBe He rrpOUCXO;:I;IIJIO. 

IIporropll,HH MeCJIlIJmX OTeJIOB 
rrOKa33,.,'III, lITO 3HatIHTeJIbHaH AOJIJI 
TemIT He rrepeJlŒBaeT rrepBoro ro,[(a 
JKH3HH. B 1960 rOAY 60 rrpOll,eHTOB 
TeJIJIT rrorH6JIH B TelIeHlIe rrepBhIx 
4-5 He,[(eJIb CBoero cym;ecTBOBaHHJI. 
IIo,[(06HbIe me ll,HlÏJpbl 6hlJllI llo6hIThI 
B HIOJIe 1967, 1968 H 1969 rop;OB. Hs 
OCTaBIIlHXCJI K KOHll,y IIIOJIJI B mHBhIX 
TeJIJIT TOJlbKO 55 rrpOll,eHTOB ,[(omUJIH 
,[(0 c,,'Iep;ymm;ero OTeJIa. IIpII'IIIHOii: 

40-a-rrpOI~eHTHbIX rroTepb OT OKTH6pH 
,[(0 MaH JIBJIHeTM, rroBIIp;IfMoMy, 
Harra,[(eHHe BOJIKOB. 

) 

J 
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Introduction 

Alarming decreases in the number of 
barren-ground caribou of northern Canada 
have prompted a long series of investiga. 
tions by the Canadian Wildlife Service, 
starting in 1948. The first comprehensive 
report (Banfield, 1954) documented the 
evidence for the decrease and its causes and 
estimated the Il!ain!and populations totalled 
no more than 668,000 animaIs. It was clear 
that severe decreases had occurred over 
the previous one hundred years, probably 
initiated by the whalers who wintered along 
the arctic coast during the laler 19th and 
early 20th centuries. N umbers of barren· 
ground caribou on mainland Canada in 
primitive times have been estimated at sev­
eral million (Anderson, 1924; Clarke, 1940). 

The 1948 study led to more research to 
attempt to determine the factors responsi­
ble for this drastic dccline in total numbers. 
Mcanwhile the mainland populations con· 
tinued to decline, and by 1957 had reached 
the alarmingly low figure of 200,000 ani. 
mals (Kelsall, 1960). The annual kill by 
Indians and Eskimos was far exceeding the 
annual recruitment. Forest fires were de· 
stroying much of the prime win ter range. 
The barren.ground caribou was placed on 
the endangered species list; conservation 
practices were introduced to the Indians 
and Eskimos; and an extensive wolf control 
program was initiated in an attempt to re­
duce total mortality. Limited aerial surveys 
and reports from many sources suggested 
the de cline in Canadian barren-ground 
caribou populations terminated around 
1960. L?ck of credible, up-to.date informa· 
tion gave rise to unfounded reports that 
barren.ground caribou were increasing at 
an alarming rate. A range·wide survey in 
the spring of 1967 resulted in a total esti­
mate for the mainland populations of ap· 
proximately 400,000 caribou (Thomas, 
1967). A critical analysis of the interpreta­
lion of raw data used in the 1967 and 
earlier surveys suggests there has been 
titde change in total numbers over the past 
decade (Parker, 197i). 

. Prim to the 1967 estimate, the Canadian 
Wildlife Service initiated an intensive study 

of the Kaminuriak barren-ground caribou 
population of northern Manitoba, north. 
eastern Saskatchewan, and the southern 
District of Keewatin, N.W.T. The main 
objective of this study was to obtain de· 
tailed information, from a particular popu­
lation for 2 years, on caribou biology, hu­
man utilization, and range conditions. 1 t was 
assumed that aIl of the mainland caribou 
populations were subject to nearly equal 
environmental problems; the Kaminuriak 
Population was selected for study because 
oflogistic problems and to conserve limited 
resources. The program combined the 
efforts of four biologists, each allotted a 
particular field of resear~h, but working 
together as a team wh en circumstances 
permitted. Field work began in the spring 
of 1966 and terminated in the fall of 1968, 
although this report also includes the re­
sults of several aerial surveys flown in 1969. 

The objectives of the project were as 
follows: 
1. To de termine the size of the population, 
to record seasonal movements, and to reM 
late population size to range capacity, 
annual mortality, and natality. 
2. To determine the sex and age composi. 
tion from large representative samples of 
the population. 
3. To obtain detailed information on re­
productive rate, growth, physical (nutri. 
tional) condition, mortality rates (both by 
hunting and natural causes), and the pathoM 
logical conditions of the caribou. 
4. To determine the relationship of forage 
use by caribou on the taiga winter range 
to forageabundance, distribution, and 
availability. 
This publication reports on thc first of 
these objectives; publications are in pre­
paration on the remaining three. 

My responsibilities included estimating 
the total population, its annual recruitment 
and mortality rates, and its seasonal distri. 
bution, movements, and migration routes. 
It was obvious that aerial cens us surveys 
would be subject to considerable error ·un. 
less we had detailed information on season. 
al distribution and the extent of segregation 

by sex and age. Aerial surveys were there­
fore restricted du ring the first year to ob­
taining data on seasonal distribution, mi· 
gration routes, and recruitment figures. 
Kill statistics wére obtained from native 
Indians and Eskimos from August 1967 to 
July 1968. Surveys to estimate caribou 
numbers were flown throughout the winter 
of 1967-68, over the calving ground in 
June 1968, and over the area of post-calving 
distribution south of Baker Lake, N.W.T., 
in July 1968. The results of these surveys 
were then evaluated and adjusted according 
to prior knowledge of extent of caribou 
segregation and distribution at the time of 
the survey. 

Banfield (1954) first estÏmated the Kami. 
nuriak Population to number 120,000 ani­
maIs in 1950. Five years later Loughrey 
(1955) estimated ît to number 149,000 
caribou. Kelsall (1968) reported an aIl· 
time low figure of 40,000 caribou during the 
winter of 1957-58. McEwan (1959) esti· 
mated 30,000-50,000 caribou in the winter 
of 1958-59 and 70,000 caribou in 1959-60. 
Malfair (1963) estimated sOUle 30,000 cari­
bou on the calving ground inJune 1963. 
Ruttan (1965) estimated the population to 
number between 30,000 and 50,000 in 1964. 

Estimates of the annual kill of caribou 
from the Kaminuriak Population were as 
varied as the estimates of total numbers. 

. Lawrie (1948) estimated a total kill of 
42,250 in 1948-49, Loughrey (1955) es ti­
mated 20,000 were killed in 1955, and the 
Territorial and Manitoba records show a 
kil! of only 4,000 caribou by 1960. 
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Studyarea Figure 1. The maximum range of the Kaminuriak 
.caribou population from May 1966 to October 1968. 

Location and dimensions :Figure l 
~rsw~~awu~~a~un&d~ ~~ __ ~~ _______ ~ _______ ~~ ____ ~~=~~==~ 
the extreme summer and winter range hm­
its of the Kaminuriak barren-ground car­
ibou population as observed from June 1966 
to October 1968. Its total area is 109,000 
square miles, and it inclu~es' portio~s of 
the two provinces of Mamtoba (40,;)50 
square miles) and Saska~ch~wan (6,440 
square miles), and the dIstncts of Mac· , 
kenzie (4,900 square miles) and Keewatm 
(57,100 square miles), N.W.T. (Fig. 1). 
The normal summer (June to October) 
range (62,010 square miles) of the. popula­
tion approximates the tundra portIOn of the 
study area, while the winter (~ovember to 
May) range (46,990 square mIles) usually 
lies south of the tree-Hne. Summer and 
winter ranges occupy 56 per cent and 44 
per cent respectively of the total range of 
the population. 

Climate 
The tundra of southeastern District of 
Keewatin is characterized by cool summers, 
extreme cold and persistent winds during 
the winter, and low annual precipitation. 
Temperatures along the coastal areas of 
Hudson Bay are slightly milder than farther 
inland. The mean monthly temperature at 
Baker Lake (inland) is -14°F and at 
Chesterfield Inlet (coastal) 10°F. The 
mean monthly maximum tempe ratures for 
these Iwo communities are +36°F and 
+3rF respectivcly. In northern Man. 
itoba temperatures are more moderate. At 
Churchill the mean monthly maximum and 
minimum temperatures are +48°F and 
-4°F, and at Norway House (slightly 
south of the normal winter range) the 
mean monthly temperatures are +59°F 
and -3°F. The extremes in temperature 
for the tundra portion of the stud y area are 
among the largest on the continent. Tnland, 
temperatures may range from -60°F in 
the winter to +80°F in the summer (Ken. 
drew and Currie, 1955). 

Total annual precipitation throughout 
the study area seldom exceeds 15 inches. 
The maximum precipitation occurs in the 
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warmest months (July and August) and 
the minimum in February and March (Ken­
drew and Currie, 1955). The me an annual 
total precipitation is less inland than near 
the Hudson Bay coast (Ritchie, 1962). 
Mean annual snowfall over most of the 
range is between 50 and 60 inch es (Ken-
drew and Currie, 1955). ' 

Vegetation 
The northern limit of trees lies close to the 
50°F isotherm for the warmest mon th, as 
does also the southern limit of continuous 
permafrost (Larsen, 1965). At the extreme 
southern portion of the range is the closed 
boreal forest intergrading with tundra 
through the transition zone until true tun­
dra persists over the northern one third of 
the study area (Fig. 2). 

The Northwest Transition Section 
includes the forested winter range of the 
Kaminuriak Population. The dominant tree 
species is black spruce (Picea mariana) , 
and on the most favourable soils can be 
found white spruce (P. glauca). Other tree 
species are white birch (Betulapapyrifera), 
tamarack (Larix laricina) , jack pine (Pin us 
banksiana), stunted aspen (Populus tremu· 
loides), and balsam poplar (P. balsamifera) 
(Rowe, 1959). 

The forest tundra section is charact· 
erized by tundra intermixed with patches 
of stunted forest, the latter usually along 
the shores of lakes and ri vers and the form­
er on the upland interfluves. Dominant 
tree are black spruce and tamarack 
accompanied by aider (Alnus crispa) and 
willow (SaUx spp.) shrubs. White birch, 
aspen, and balsam poplar are infrequent 
(Rowe, 1959). 

The true tundra portion of the study 
are a consists of frequent rock outcroppings, 
eskers and glacial drift, tussock muskeg 
sites, and low fiat Carex meadows. The area 
immediately south of Chesterfield Inlet ls 
a vast expanse of granite outcropping, giv. 
ing way to th:e coastal Hudson Bay lowlands 
from Rankin Inlet south to Manitoba. The 
coastallowlands consist of poorly drained 
Carex meadows and tussock muskeg, inter· 

Figure 2. The three general vegetative regions with. 
in the range of the Kaminuriak caribou population 
(afterRowe,1959). 

Figure 2 
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mixed with glacial drift and eskers. To the 
west of the lowlands, boulder fields, glacial 
drift, and drier conditions prevail. Carex 
meadows and muskeg are found in the de· 
pressed, poorly drained sites. The poorly 
drained Carex and muskeg plant communi­
ties are dominated by species of Carex, 
Eriophorum, and mosses intermixed with 
Betula glandulosa, Salix spp., Ledum decum­
bens, and L. groenlandicum. The drier sites 
support Empetrum nigrum, Vaccinium vitis­
idaea, V. uliginosum, Ledum sp., mosses, and 
lichens. A more detailed description of the 
inland tundra plant communities and bio­
climatology is provided by Larsen (1965). 
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Uistorieal review 

This historical review was undertaken to 
guide my own studies and surveys and to 
obtain some perspective on present popu­
lation distribution and status. Most early 
accounts of caribou south of the Churchill 
River appear to refer to a populatioIi of 
woodland caribou (Rangifer tarandus car­
ibou), whereas those from north of the river 
concern the barren-ground caribou. 

Early records 
Exploration of the Hudson Bay region 
began with the voyage of Henry Hudson 
in 1610. This led the way for others through 
Hudson Strait, and in 1684 a Hudson's Bay 
Company Post was established at York 
Factory at the mouth of the Nelson River. 
Previous to this there had been posts at 
Moose Factory, Fort Albany, and Fort Se­
vern. The post at York Factory, however, 
was the first near the range of the Kami­
nuriak barren-ground caribou population. 

South of Churchill River 
Perhaps the earliest description of caribou 
in the York Factory area is that of Father 
Marest in 1695: 

Ali winter long there is abundance of patrigges 
of which we killed at least twenty thousand .... 
But the best hunting is that of the caribou; it 
lasts al! the year; but especially in the spring 
and autumn, there are herds of three or four 
hundred or upwards at a time together. M. de 
Serigny told us that on Al! Saints Day [Nov. 1] 
and on An Souls Day [Nov. 3J more than ten 
thousand passed by in sight of the huts occupied 
by the crew of the Poli, on the other side of 
Bourbon [NelsonJ river. (Tyrrell, 1931, p_ 127) 

La Potherie in 1697 (Tyrrell, 1931, p. 221) 
also mentions caribou near the mouth of 
the Nelson and Hayes rivers. Both these 
accounts refer to herds of several hundred 
animaIs each and to a spring and faU migra­
tion past York Factory. Neither describes 
the caribou or the direction of migration. 

Jérémie, writing from 1694 to 1714, pro­
vides greater detail on the migrations of 
caribou in the York Factory region: 

ln the intervening country [between the Nelson 
and Churchill rivers] there is nothing worth 
noting except that, during the summer, enor­
mous bands of caribou are seen. These are 
driven from the woods by the great multitude of 
mosquitoes and horse flies, as we call them, and 
come out to the sea coast for relief. Bands con­
taining over ten thoùsand may be seen, and this 
continually for fort Y or fifty leagues. (1926, p. 22) 

During this season [April at York FactoryJ car· 
ibou are plentiful. These animais pass twice a 
year. The first time i8 in the months of April and 
May, on which occasion the y come from the 
north and go south. The number of them is 
almost countless. They occupy an extent of 
country of more than leagues from the sea 
coast along these rivers .... These animaIs return 
to the north in the months of July and August 
and, when the y are crossing the rivers, the 
natives in their canoes spear as many of them 

as they please. (1926, p. 38) 

The fact that spring migration was from 
north to south suggests these animaIs were 
woodland caribou. 

The next noteworthy record was by 
James Isham in 1743 as he described the 
Churchill York Factory region: 

Deer here is of three sorts, the smallest deer, 
are of the size of our forrest Deer, in England,· 
But not 50 finely for shape and make, another 
sort their is something larger, Both these are 
very Numerious, in most parts of the Country, 
and Very fatt at Seasons of the year's being in 
august and septr. four inches fatt on the 
Rump part of the beast,-their i8 another sort 
of a Deer, which is Large as a horse of 8 or 9 
hands high, are not 50 numerious as the 
aforemention'd Deer, they Rutt at the Latter End 
of Septr. and october at which time they 
cast their horns .... these Deer Lives Entirely 
upon a sort of white mawse the pick of the Dry 
Ridges, and hill's, and uses the Barren Ground 
Espetially the small Deer. (p. 151) 

... the Uskemau's Kills these Deer with Launces 
in the water, and upon the Land with bows and 

Arrow's. (p. 154) 

The smallest deer was undoubtedly the 
barren-ground caribou, the second was 
the woodland caribou, and the third was 
probably the north American moose (Alces 
alces). Isham does not define the range of 
each, but his contact with barren-ground 
caribou undoubtedly occurred north of 
Churchill and with the latter two in the 
York Factory area. 

Drage (1748) first mentions caribou 
sc~rcit! n~ar York Factory. Once again, 
mlgratlOn IS southerly in spring. Although 
he had been north of Churchill and 
pro.bably in contact with barren-ground 
carIbou, Drage does not differenlÎate 
between those caribou observed at York 
Factory. 

The People only saw three Deer ail the Winter 
[York Factory], none ofwhich they killed. (Vol. 
l, p. 177) 

The latter part of this month [April] the Deer 
began to cross the Hay's River, twenty Miles 
above the Faetory; where there were Indians 
;vaiting for to kill.them_ One year, they passed 
III four Columns or in four different Tracks 
ail withill three Miles space, one of the Colur~ns 
passing near the Factory, and the whole four 
Columns did not contain less in Number than 
eight or ten thousand Deer. This happened in 
the month of April, and the lndians by reason 
of the moist Weather that there was not 
heing able to keep their Powder dry: kill' d 
but few of them. In other Years they have kill' d 
Nu~b~rs for the sake of their Tongues only, 
whlch IS the most delicious Part leaving the 
Carcasses to rot, and for the Beast to prey on 
.... At these Times the Does passing to the 
Southward to Fawn or drop their Young. the 
N he . um r~ thus uselessly destroyed before they 
drop thelr Fawlls, without doubt. occasion the 
Scarcity of Deer they have oflat~ been sen~i­
ble of in these parts ..... (Vol. 2, p. 17) 

Th~se Deer, are about four Feet and a half in 
Helght, about the same size of an Ass. and 
nearly of the same Colour, but their Horns are 
much 1 f' A' 0 tIer, and wider than those of that 

mmal. (Vol. 2, p. 18) . 

These Deer feed on the Moss in the Winter 
scr~ping away the Snow, They are of the S~ecies 
whlch the French cal! Caribous, and their Skins 
are made ofby the Indians .... (Vol. 2, p. 19) 

In 1747, Henry Ellis describes the caribou 
near the mou th of the Nelson River and for 
the first time mention is made that the 
spring migration i8 from south to north. 
Because of the uniqueness of this observ­
ation, it is probably an error on the part of 
the observer. It is possible, however, he was 
assum~n~ the migrations near York Factory 
were slmllar to those of the barren-ground 
caribou which he had observed north of 
Churchill. 

These Creatures cross a vast Extent of Country, 1 

:rom South to North, in the Spring of the Year, 
III order to bring forth their young in Places of 
Safety; that is, in the more Northerlv Parts 
which are either entirely uninhabit~d, or a~ 
least but very thinly planted. (p, 85) 

Sa:nuel Hearne made three journeys on 
foot mto the country west of Fort Prince 
of Wales (mouth of the Churchill River) 
during the period 1769 72. On his third 
journey Hearne reached the mouth of the 
Coppermine River on the arctic coast. 
Hearne unhesitatingly distinguishes be­
tween woodland caribou as "Southern 
d " "1 d' d " db ee: or ,~lan eer an arren-ground 
carIbou as Northern deer" or "Northern 
Indian deer", 

This rule, therefore, [~ales wintering in the 
bush and females on the barrens] only stands 
good respecting the deer to the North of Chur­
chill River; for the deer to the Southward live 
promiscuously among the woods, as weil as in 
the plains, [presumably referring to the strip of 
barrens from Cape Churchill south to the Nelson 
River along the coast of Hudson Bay] and along 
the banks of river, lakes, the whole year. (1795, 
p. 129) 

Indian deer are 50 mueh larger than those which 
frequent the barren-grounds to the North of 
Churchill River, that a small doe is equal in size 

to a Northern buck .... This ie that species of 
deer which are found 50 plentiful near York 
Fort and Severn River. They are also at times 
found in considerable numbers near Churchill 
River; and 1 have seen them killed as far North 
near the sea-side, as Seal River: But the small ' 
Northern lndian deer are seldom known to 
cross the Churchill River .... (1795, p. 145) 

The records from 1695 to those of Hearne in 
1.172 consistently report a large popula-
tlon of woodland caribou south of the 
~hurchill River, near the Nelson and Hayes 
rIvers. The smaller deer, or barren-ground 
caribou, remained north of the Churchill 
River. 

We now encounter considerable confu­
sion as to the taxonomie status of those 

. caribou n~ar York Fa~tory, beginning with 
the narratIves of DaVid Thompson in 1792. 
It should be remembered there is a span of 
20 years since the last records by Hearne. 
Thompson first provides his impression of a 
caribou TIÙgration across the Nelson River 
in la te May 1792, some 20 miles upriver 
from York Factory. 

... the herd of the first day to one hundred and 
twenty miles in length and the herd of the 
second day to ha If as much more, making the 
whole length of the herd to be one hundred and 
eighty miles in length, by one hundred yards in 
breadth. _ . ; By the above space, allowing each 
deer, ten feet by eight feet; an area of eighty 
square feet, the number of Rein Deer that 
passed was 3,564,000, an immense number; 
without including the many small herds. 
(1916, p. 87) 

The estimate of herd strength provided by 
Thompson is perhaps a reflection upon his 
abilities as an objective observer of wildlife 
which should be considered when evalua· ' 
Ling his records of later observations. 
Thompson does remark that " ... the Deer 
were more numerous than usual [summer 
of 1792], but only near the sea side" (p. 87). 

The confusion occurs when Thompson 
refers to another species of deer, found only 
near HatchetLake, Saskatchewan. 



... there is another species of Deer, which 1 
take to be a nonrlescript, by the Nahathaway 
lndians it is called Mahthee Mooswah, (the 
ugly moose) ... found only on a small extent of 
country mostly about the Hatchet Lake (Saskat. 
chewan) .... This deer seems to be a link be· 
tween the Moose and the Rein Deer; it is about 
twice the weight of the latter; and has the habits 
of the former; its horns are palmeated somewhat 
like those of a Moose, and its' colour is much 
the same; it feeds on buds and the tender 
branches of Willows and Aspens, and also on 
moss. (1916, p. 88) 

Thompson refers to elk (Cervus canadensis) 
as Red Deer, or Wapiti, thus distinguishing 
them from this species. He must be refer­
ring to woodland caribou around Hatchet 
Lake, but it is unlikely that they differed 
from those caribou observed near York 
Factory, if indeed, the latter were woodland 
caribou. Hearne, however, had previously 
recorded how those deer near York F actory 
were twice as large as the northern deer or 
barren-ground caribou. 

On October 21, 1814, while on the Co­
lumbia River in British Columbia near Ar­
row Lake, Thompson adds to the confusion 
by his description of the caribou in that 
area. 

... we came to a herd of eight Rein Deer, they 
were not shy, and we shot a good Doe, and might 
have killerl two or three more. 

The hunters often mentionerl to me that they 
had seen Rein Deer, but 1 doubted if they were 
of the same species that is found around Hud­
son's Bay and the interim country; upon exam­
ination l found no difference. (1916, p. 384) 

This record would indicate those caribou 
near York Factorv hadindeed been wood­
land caribou. Th~re is the possibility, how­
ever, that during the 20-year lapse between 
the records of Hearne and those of Thomp­
son, barren-ground caribou extended their 
fall migration south across the Churchill 
River and wintered near the York Factory 
area. Morice (1928) writes that nine tenths 
of the northern Chipewyans died from 

smallpox shortly after the overland journey 
by Hearne. Sueh a decrease in the Indian 
population would have eased the hunting 
pressure on the Kaminuriak barren-ground 
caribou population. This may have resulted 
in an increase of barren-ground caribou, 
causing an extension of winter range to 
near York Factory. Sueh a range extensIon 
has been weIl documented during the mid-
20th century by Banfield (1954). The rec­
ords before and after those by Thompson, 
however, suggest that his observations 
were inaccurate. 

In 1829, Sir John Richardson provides a 
detailed account of those caribou in the 
York Factory area at the beginning of the 
19th century: 

Contrary to the practice of the Barren-Ground 
Caribou the woodland variety travels to the 
south ward in the spring. They cross the Nelson 
and Severn Rivers in numerous herds in the 
month of May, and pass the summers on the low 
marshy shores of James Bay, and return to the 
northward, and at the sa me time retire more 
inland in the month ofSeptemher. From No­
vember to April it is rare to meet with one with. 
in ninety or a hundred miles of the coast. ... 
Mr. Hutchins mentions that he has seen 
eighty carcasses of this kind of deer brought 
into York Factory in one day, and man y 
others were refused, for want of salt to pre­
serve them. 

These were killed when in the act of crossing 
the Haves River, and the natives continued to 
destro~ them, for the sake of the skins, long after 
they stored up more meat than they required. 
1 have been informed by several of the residents 
at York Factory that the herds are sometimes 50 

large as to require several hours to cross the 
river in a crowded phalanx. (p. 250) 

Richardson's impression that caribou were 
still very plentiful near York Factory in 
the early 19th century is contrary to the 
reports of Drage in 1746 that these animaIs 
were becoming scarce. Richardson also 
clarifies the question of barren-ground and 
woodland earibou distribution in the Chur· 
ehill York Faetory area. 

On the coast of Hudson's Bay the Barren­
Ground Caribou migrate further south than . 
those on the Coppermine or MacKenzie Rivers, 
but none of them go to the south ward of 
Churchill. (p. 243) 

By the mid-19th century the population 
of caribou near York Factory was becoming 
depleted in number, the inevitable result 
of excessive human exploitation. In 1849, 
John McLean writes the following from 
York Factory: 

~ot many years ago this part of the country was 
periodically visited by immense herds of rein­
deer; at present there is scarcely one to be found. 
Whether this disappearance is to their 
having changed the course of their migrations, or 
to their destruction by the natives, who waylaid 
them on thcir passage, and killed them by hun­
dreds, is a question not easily determined. 
(p. 20-21) 

The situation had changed little by the 
turn of the century. On N ovember 6, 1893, 
J. W. Tyrrell travelled from Fort Churchill 
south to York Factory. His party was able 
to shoot only 13 caribou on a 19-day trip, 
and most of these were between the Owl 
River and Fort Churchill. At the mouth of 
the Nelson River on November 19 the hunt­
ers of the party searched for 4 days but 
were unsuccessful in obtaining any earibou 
(Tyrrell, 1998). However, this does not 
indicate the population was near extermina­
tion. Sir John Richardson had written over 
a half century before that from November 
to April caribou were seldom encountered 
less than 90 to 100 miles from the coast. 

Preble (1902) conducted a biological 
investigation of the Hudson Bay region in 
1900. His description of the earibou south 
of the Churchill River is surprisingly sim­
ilar to that provided by Jérémie nearly 
200 years earlier: 

The woodland caribou is found throughout the 
region traversed between Norway House and 
Hudson Bav. It seems to be more common to­
ward the B~y, but is occasionally killed (usually 

in the winter) near Norway House. MI. William 
Campbell, of Oxford House, reported the 
much less common than formerly .... (p. 40) 

Between York Factory and Fort Churchill a few 
small bands are found throughout the year on 
the 'Barrens'. Tyrrell saw them here early in the 
winter of 1893. We saw none, but noted a great 
many tracks on the 'Barrens' between Stony 
and Owl Rivers on July 19, and were toId by 
sorne Indians we met that they had killed 
several within a week. . 
.... Dr. Milne informs me he has se en them 
between Fort Churchill and Cape Churchill, and 
that the latter point is considered a good point 
for hunting them at any time of the year. He 
thinks these small bands form the '~orthern 
fringe' of the bands which migrate to the coast in 
the spring, the great majority of which in their 
journey eross to the south of the Nelson River; 
an opinion which has weight from his fourteen 
years residenee at York Factory. (p. 41) 

By the early 20th century the status of 
caribou south of the Churchill River, near 
the Nelson and Hayes rivers, appears to 
have been very similar to the present situa­
tion. Scattered caribou can be found from 
Cape Churchill south to the mouth of the 
Nelson River, their precise taxonomie 
identity unknown. Local populations of 
woodland caribou still exist near the York 
Factory area, but it appears their extensive 
seasonal migrations have been eurtailed. 

Banfield (1954) believed these early 
records of caribou near York Factory re­
ferred to the barren-ground variety and 
". ' .. that Hearne and Preble errone'ousl y 
beheved these to be woodland caribou ... ;' 
(p. 30) . He also asserts that Tyrrell reported 
bands ofbarren-ground caribou along the 
route from Churchill to the Nelson River 
in November 1893. TyrreH (1908), how­
ever, ~akes no distinction as to the identity 
of canbou observed and shot. Banfield 
again records David Thompson observing 
herds ofbarren-ground caribou crossing 
the Hayes River in May 1792. Thompson 
(1916), however, refers to these animaIs 
as "R' D em eer", a term commonly used by 

the early explorers for the caribou inhab­
iting the York Factory area. In 1962, Ban­
field realized the impossibility of taxonom­
ically identifying those caribou formerly 
abundant near York Factory. 

The taxonomic status of the caribou herds that 
formerly inhabited the southern Hudson Bay 
coast from Cape Henrietta Maria, Ontario, to 
Cape Churchill, Manitoba, has remained a puz­
zle .... Whether those herds were migra tory 

. wood land caribou or the southernmost herd of 
tundra caribou is uncertain. (p. 85) 

On examination of caribou specimens 
from near the Shamattawa and Hayes rivers, 
however, he found they resembled the 
woodland caribou and the" ... reduction 
of 'the local population has apparently 
curtailed the migratory habit." (p. 85) 

There are records of caribou observations 
south of the Churchill River which suggest 
an extreme southern extension of barren­
ground caribou winter range about the turn 
of the century. 

Warburton Pike (1892) who travelled in 
the western Arctic in 1889, mentions that 
caribou were shifting [arther east than 
formerly: 

One point that seems to bear out the theory of 
a more easterly movement is that within the 
last three years the caribou have appeared in 
the thousands at York Factory on the west side 
of Hudson's Bay, where they have not been 
seen for over thirty yeaTS. (p. 47) 

Chambers (1914) provides the following 
account ofbarren-ground caribou in the 
Churchill area: 

Within a few miles of Churchill, in the fall and 
winter, large herds ofbarren-ground caribou 
were encountered. These herds supply fresh 
meat of an excellent quality for the residents of 
Churchill .... Referring especially to his ex· 
ploration of that part of the country between 
Churchill and Owl River in December 1906, Mr. 
Thiboudeau states: 'For one whole dav we 
passed through an immense herd ofb~rren-

ground caribou. There must have been thou­
sands of them'. (p. 93) 

More evidence is available of the south­
ern range extension which began in the 
mid-1930's. A letter to J. D. Robertson 
(Manitoba Dept. of Mines and Natural 
Resources) from H. C. Pienowsky in 1959, 
who trapped near Mile 442 on the Canadian 
National Railway, provides the following 
information: 

ln the fall of 1936 the migration came as far 
south as the Churchill River but did not cross. 
ln the fall of 1937 they wintered in this (Mile 
442) area, they also wintered here in 1938, 
thereafter they wintered farther south .... We 
are unable to tell you when the caribou mi­
grated through this area last previous to 1937, 
anyway, we came here in the fall of 1928 and it 
must have been sorne years before that by ail 
appearances. 1 might add that there always has 
been a herd (small he rd) along the east side of 
my trap line since 1930 when 1 first trapped 
there, these wcre 'natives' as they did not 
migrate to my knowledge. 

This southern extension of win ter range 
is again mentioned in a letter to Robertson 
from Jim Spence, long-time resident of the 
York Factory area: 

The first year they [barren-ground caribou] 
went through [York Factory area] was in 1943 
and first three years they went as far as Hayes 
[River] and last three vears thev turned back 
from Nelson [River]. So they w~nt through six 
times. 

George Lush trapped the harren-lands 
north of Churchill from 1930 to 1950. 
Wh en he first trapped the 10werTha-anne 
River area in 1930-31 there were no car­
ibou in the region. In 1931-32 a few car­
ibou appeared and in 1932-33 they arrived 
in large numbers. From then until he left 
in 1950 caribou were continuously present 
in this coastal area during the faIl and early 
winter. He detected no decrease in caribou 
numbers during this 18-year period. . 



Lawrie (1948), who studied caribou 
under the direction of Banfield, wrote the 
following in his report to the Canadian 
Wildlife Service: 

In 1942 caribou first appeared in sorne numbers 
at the south end of the lake [Re1ndeer] near the 
post. Along the Hudson Bay Railway and in the 
eastern portion of the Province generally the 
conviction î5 that the caribou are far more plen­
tiful than formerly. The fir5t heavy southward 
migrations along the railway began in 1935 and 
have continued every year sinee. At York F ac­
tory natives were unanimous in answerîng that 
caribou were much more plentiful than they 
were ten years ago. In the Oxford House, God's 
Lake and Cross Lake Sections the 1945 -46 
win ter brough t the first caribou to the areas for 
40 years and they eame in numbers. This 
invasion has been both diminishing in numbers 
and receding in extent of 50utherly penetration 
50 that there were everywhere said to be fewer 
caribou in the winter of 1948-49 th an in the 
preceding three "ânters. 

The first published evidence of barren­
ground caribou wintering south of the 
Churchill River was by Banfield (1954). He 
estimated that in the winter ofl947-48 
elements of the Kaminuriak Population 
wintered in the lower Nelson and Hayes 
rivers area and in the Shamattawa, Split 
Lake, and Oxford Ho'use regions. 

North of Churchill River 
The first record of caribou north of the 
Churchill River is by Jens Munk, who spent 
the winter of 1619-20 at the mouth of the 
Churchill River. 

... on the same day lJanuary 27, 1620], the men 
saw the tracks of five reindeer which had been 
chased by a wolf. ... (p. 38) 

This is the only record by Munk of ca~ibou 
during his winter at Churchill, although 
his crew travelled extensively during the 
early wÎnter trapping and shooting hares 
(Lepus americanus) and ptarmigan (Lagopus 
sp.) . 
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U ntil the travels of Samuel Hearne, 
beginning in 1769, there are only a few 
incidental references to caribou north of 
the Churchill River. The first of these is bv 
Dobbs (1744), who referred to caribou . 
inland and north of Churchill. Henry Ellis 
(1747) saw several caribou on Marble 
Island on August 19, 1746. InJuly 1746, 
Drage (1748) entered Rankin Inlet and 
examined sorne of the small islands, ob­
serving several fox (Alapex lagapus) and 
caribou. 

In 1\ ovember and December 1769, 
Hearne traveUed west and northwest from 
Fort Prince of Wales at the mouth of the 
Churchill River, crossing the Seal River 
and heading towards the forest. Crossing 
the tundra west of Button Bay, a distance 
of 50 miles, he saw tracks of deer andshot 
afew. 

On his second trip from Fort Prince of 
Wales near th e end of F ebrnary 1770, 
Hearne found caribou plentiful for a few 

. days as he followed the Seal River across 
the barrens toward the forest. He found no 
caribou from March 8 to April 10, when 
several were shot near Shethanei Lake. 
On June l, 1770, while travelling up the 
W olverine River his party shot two car­
ibou, the first since April 10. Hearne reach­
ed the south end of Yathkyed Lake on 
June 30,1770, and spent July and most of 
August northwest ofYathkyed and Du­
bawnt lakes. During this time Hearne was 
in continuo us contaet with large groups 
of caribou, which were being huntedby 
sorne 600 northern Indians. Hearne began 
his return journey to Fort Prince ofWales 
from Dubawnt Lake on August 19, 1770, 
and found caribou plentiful until he reach­
ed the area of Baralzon Lake on N ovember 
20, after which they became scarce. 

Hearne began his third journey from the 
Fort on December 7, 1770. He immediately 
found caribou scarce as he proceeded along 
the Seal River. On December 18, near 
Baralzon Lake, he saw where many caribou 
had recently crossed but was not able to 
kill any. From December 19 to 27 as his 
party moved towards N ueltin Lake they had 

nothing to eat, but finally shot four caribou 
on December 27. On January 3 they shot 
two more near Nueltin Lake. They travelled 
northwest 100 miles to Kasba Lake before 
caribou were once again plentiful and they 
shot 12 on January 16. On his return jour. 
ney, caribou were very scarce west of 
Wholdaia Lake and fr~m May 11 to 21, 
1772, none were seen at aU. From June 8, 
1772, they had plenty of caribou until they 
reached the area of Baralzon Lake at which 
time the animaIs became scarce. 

The narratives by Hearne emphasize 
several important facts regarding caribou 
distribution during the late 18th century. 
Barren-ground caribou seldom penetrated 
south of the Churchill River during the 
winter months. The main herds of caribou 
were found west of Baralzon Lake, being 
relatively few in number near Churchill 
and the coastal area. Large numbers of 
northern Indians (Chipewyans) relied upon 
barren.ground caribou for their survival. 

John Rae (1850): during an expedition 
north of Churchill in 1846 -47, remarks on 
the Eskimos spearing caribou which crossed 
ChesterJield Inlet at the narrows near Baker 
Lake. Rae makes only two brief references 
to caribou between éhurchill and Chester­
field Inlet, and these were several shot along 
the coast. 

The regular wintering ofbarren-ground 
caribou in the Reindeer Lake area is empha. 
sized bv the records of MacFarlane (1905), 
who p;ovides dates of the seasonal migra­
tion through the Lac du Brochet area as 
recorded by an employee at the Hudson's 
Bay Company Post from 1873 to 1890. 

1873 

14 

Oct. 27 

1884 

1885 

1886 None in spring or 
autumn of the season 

1887 

1888 

1889 

1890 

seen 
south 

George Simpson McTavish provides ob· 
servations of caribou near Churc-hill during 
the years (1879-89) he worked for the 
Hudson's Bay Company: 

1 made a trip to the Fishing Lakes ... [Feb. 12, 
1883] and on this trip I saw the largest number 
of reindeer lever met, and in fact for many 
years it was the largest migrating herd at Chur­
chill, and during the years 1 spent there we were 
never 50 favoured again. 

The cause was attributed later to an indis­
criminate slaughter by the Chipewyan Indians 
and Esquimaux at the crossin" place on 
River, on the Barren Grounds~ when for days 
the animais were speared and shot, til! the river 
ran blood and was blocked with carcasses .... 
Not until 1 left churchill in 1889, were there 
any migrating movements encountered, and the 
reindeer before reaching Egg Rive,! wheeled to 

the North and West again, We sutfered accor· 
dingly in our reindeer meat supply, and one 
winter only one deer weighing 45 pounds was 
killed by the Fort hunters, consequently we 
were often scratching for a hare living ail the 
time I was at Churchill. ... On this occasion, 
however, we passed through hundreds, probably 
thousands .... (1963, p. 165) 

This is further evidence of the scardty of 
barren.ground caribou around the Chur­
chill area. It is surprising McTavish ob· 
served the only large migration of caribou 
in February, the same month Hearne re· 
ported caribou being abundant in land from 
Churchill over 100 years earlier. 

David Hanbury (1904) lived and hunted 
with the Eskimos of the Baker Lake - Ches· 
terfield Inlet district near the turn of the 
last century. He records observations in the 
Churchill area made on his arrivaI in the 
summer of 1898: 

l found the country about Churchill not without 
attractions; in sorne places the scenery is pretty, 
and, now and then, caribou are to be found not 
far off. (p. 1) 

l spent five weeks [Fort Churchill, April 1899] , 
the monotony being broken by the arrivai of 
Huskies with loads of caribou, which were 
reported to be abundant ail along the coast. 
Chipewyan Indians also came in with tales of 
starvation during the winter months. (p. 7) 

He traveUed north to Chesterfield Iulet by 
dog team and on June 8, 1898, records how 
most of the caribou had left the coast and 
moved inland. On reaching the mouth of 
the Kazan River on July 12, 1898, he en· 
countered large numbers of caribou, which 
were being harassed by insects. 

From Hanbury's observations it appears 
that during the winter of 1897-98 large 
numbers of caribou remained on the tun. 
dra along the west shore of Hudson Bay. By 
June 5 they had moved inland towards the 
calving ground near Kaminuriak Lake. By 
July, large aggregations were along the 
sou th shore of Baker Lake near the Kazan 

River. These movements are identical to 
those 1 observed in 1966-67, when large 
numbers of caribou wintered along the 
coastal barrens, moving inland in early June 
and then north to the south shore of Baker 
Lake in .1ulv. 

Hanbury reports caribou being plentiful 
along the coast in early September 1901, 
but by September 20 they were leaving the 
coast and moving inland. This faU move­
ment inland from the coast is similar to tha! 
observed in 1967 and 1968. Occasionally 
caribou were observed after this date in the 
Chesterfield Inlet area, until on October 
26, 1901, Hanbury records thousands along 
the south shore of Baker Lake during the 
height of the rut. 

On September 13,1893, J. W. Tyrrell 
(1908) and his brother began a 5.w"eek 
canoe trip from Chesterfield Inlet south 
along the coast to Churchill. They were 
unable to shoot any caribou and almost 
perished. In 1901, Hanburv remarked that 
although caribou were abu~dant along the 
coast in the early faIl, by September 20 they 
had moved inland. Wh en TyrreIl was work· 
ing his way down the coast, the main hody 
of animaIs had presumably moved inland 
to begin the rut. 

Preble (1902) saw only a few caribou at 
the mouth of the McConnell River from 
August 8 to 13,1900. In his report he re­
fers to the distribùtion ofbarren-ground 
earibou: 

The southern range ofbarren-ground caribou, 
on the west coast of Hudson Bay, may be said to 
be limited by Churchill River. Even in former 
years these caribou were seldom known to cross 
the river, and they are still killed within a few 
miles of Fort Churchill. Further inland they 
reach the south end of Reindeer Lake. (p. 42) 

In late September 1903, A. P. Low (1906) 
describes a caribou crossing place at the 
south end of Baker Lake: 

Four tents of Eskimos were at this place [the 
southern channel past Bowell Island, sorne 30 
miles from the mouth of the inlet] which is a 
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noted crossing place of the deer in their annual 
migration to the north and south. Great num­
bers had alreadv been killed, and haH putrid 
heads were sca;tered in ail directions about the 
tents. (p. 21) 

Frederick Alcock (1916) mentions the 
wintering distribution of barren-ground 
earibou during a study of the Churchill 
River: 

... large henls [ofbarren-ground caribou] come 
south in winter as far as Northern and Southern 
lndian Lakes and as a rule they come close to 
F~rt Churchill. (p.44i) 

William McInnes (1913), conducting a 
study of the Nelson and Churchill rivers, 
also spcaks of the winter range of barren­
ground earibou: 

... large herds come as far south as Reindeer 
Lake and the middle of Southern Indian Lake 
during the period of their annual migration 
southwards. 

At the very north end and down the northwest 
shore [of Southern Indian Lake] for 20 miles 
the land i8 quite low and covered with a thick 
growth of moss and stunted black spruce and 
tamarack_ Into this part of the lake come great 
herds ofbarren-ground caribou, which on their 
annual winter migration come into the north end 
of the lake from the northwest, travel down about 
half its length, and, if the snow is not too deep, 
strike from there westerly to Reindeer Lake. In 
winters when the snowfall has been unusually 
great the herds partly break up, large bands, in 
order to escape the deep snow, turning off to the 
north again instead of following the customary 
circuit. 

1. B. Tyrrell (1897) reports that caribou 
were moderately plentiful in early Septem­
ber 1894 along the Ferguson River and 
Kaminuriak Lake. 

Lofthouse (1922) walked from York 
Factory to Churchill between August 3 and 
12, 1885, but reported game was very 
scarce and that he encountered no caribou. 
Loflhouse provides a brief account of 
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barren-ground caribou distribution in the 
Churchill are a during the latter part of the 
19th century: 

In former years up to 1882 deer had been 50 

abundant at Churchill that they used to run 
around about the place like rabbits, but that 
year there were sorne terrible fires around, ail 
~he moss was bumt up, and the deer left the 
region altogether. During my ... years at Chur­
chill (1884-1899) 1 only onee sawa hand of 
deer near the place, but since 1900 they have 
returned, the moss having grown up aga in, and 
there is never any diffIculty in getting ail the 
meat required. (p. 100) 

Lofthouse traveiled from Churchill to Split 
Lake in February 1895, but saw no earibou 
and found aU the Indians north of the Split 
Lake area on the verge of starvation. 

Thierry Mallet (1926) travelled exten­
sively throughout the north as president of 
the fur trading company Reveillon Frères, 
and found caribou abundant: 

In winter, when one travels through that enor­
mous country which lies between Cree Lake and 
Pakatewagen, through Bear Lake, Wollaston 
Lake farther north to Nueltin Lake, further 
southwest to Reindeer Lake, one is liable to 
meet, any Olle da y, huhdreds and hundreds of 
these deer. (p. i9) 

Crossing Ellnedai Lake in August, Mallet 
(1930) reports caribou migrating to the 
south, presumably during their mid­
summer migration. 

Weeks (1929) mentions the fauna be­
tween Churchill and Mistake Bay during 
July 1929: 

Inland, a few barren land caribou were encoun· 
tered .... In generarthe traveller cannot depend 
on game animais for food .... (p. ln) 

Kitto (1930) mentions caribou abund­
ance during the winter of 1928-29: 

Blanchet reports that durin!l the winter of 1928-
1929 the caribou were plentiful from 50 miles 

north of Churchill to some distance north of 
Eskimo Point, but that they were scarce in the 
north, particularly about Baker Lake. Their 
northward migration starts about the first of 
April and their southerly migration during 
August. (p. lIO) 

These historical accounts of barren­
ground caribou suggest that seasonal move­
ments and total numbers were very similar 
to those whieh exist today. The movements 
inland from the coast before calving in 
June, and again in mid-September before 
the rut, are identical to those observed 
during this study. The records of large post­
calving aggregations near the mouth of the 
Kazan River, the description of the Rein­
deer Lake country as a traditional wintering 
area, and the identification of the Chur­
chill River as the usual southern limit of 
barren-ground caribou win ter distribution 
aU are similar to my records of seasonal _ 
movements and distribution between 1966 
and 1969. 

Recent studies 
Banfield (1954) provided the first detailed 
information on total numbers, seasonal 
distribution, and mortality of the Kami­
nuriak Population. He found the Kami­
nuriak Population to be composed of three 
main herds, each retaining its individual 
identity throughout most of the year but 
sharing a common calving ground. These 
herds were named the Churchill, Duck 
Lake, and Brochet herds. The Brochet Herd 
was estimated to number 40,000 caribou in 
1950 and was the most westerlv of the 
three. This herd moved south (rom Baker 
Lake in July and spent the summer and fail 
months in the Ennedai-Nueltin-Hicks 
lakes area, moving south to Reindeer Lake 
in N ovember. The Duck Lake Herd num­
bered 25,000 animaIs in 1950 and spent the 
summer and fall months in the Edehon­
Henik-Nejanilini lakes area. It moved south 
in November through Duck Lake and win­
tered in the Southern Indian Lake country 
and south to the vicinity of Nelson House. 
The Churchill Herd numbered 55,000 car-

ibou by 1950 and utilized the area near the 
Hudson Bay coast. In the late summer and 
fall il moved south along the coast as far as 
Churchill River and then moved back 
north, being distributed from Nunalla to 
Eskimo Point. The win ter months were 
spent south of the Churchill River near the 
lower Nelson and Hayes rivers. The three 
herds were estÏmated to number 120,000 
caribou. 

ln the spring of 1955, Loughrey (1955) 
conducted aerial surveys over the Kami­
nuriak Population and estÎmated it to 
number 149,000 caribou. Although there 
appeared to be a slight increase over the 
estimates by Banfield in 1950, the Eskimo 
Point (Churchill) Herd decreased in 
strength from 55,000 caribou in 1950 to 
35,200 in 1955. From August to Oetober 
1956, Loughrey (1956) again fiew surveys 
over the population. He estÏmated the 
Churchill Herd at 35,200 and the Duck 
Lake Herd at 20,000 but was unable to 
obtain figures for the Brochet Herd. 

Kelsall (1968) reports that this popula­
tion reached an all-time low of 40,000 
caribou during the win ter of 1957-58. 
McEwan (1959, 1960) estimated the popu­
lation to number between 30,000 and 
50,000 animaIs in the winter of 1958-59 
and 70,000 in 1959-60. These estimates 
were not based upon systematic aerial sur­
veys. Malfair (1963) estÏmated 30,000 car­
ibou east of Kaminuriak Lake between Pad­
lei and McQuoid Lake in June 1963. This 
area closely represents the calving ground 
and the estimate by Malfair is very similar 
to my estimate from aerial surveys over 
the calving ground in June 1968. 

The last systematic aerial surveys of this 
population before 1967 were those by 
Loughrey in 1955 when he estimated 
149,000 caribou in the population. The 
distribution and migration routes reported 
by Loughrey were similar to those docu­
mented by Banfield in 1950. 

Discussion 
Historical records suggest a continuous 
fluctuation in total numbers of caribou 

inhabiting the 80utheasternDistrÎct of 
Keewatin and northern Manitoba since 
the late 17th century. Before 1900 there 
were substantial numbers of caribou in the 
region of the lower Nelson and Hayes ri­
vers. Although the exact taxonomy of this 
population, now virtually exterminaled, 
will never be known, it appears fairly cer­
tain they were woodland caribou. These 
caribou performed regular seasonal mi. 
grations. In the spring they moved south­
southeast past York Factory, crossing the 
Nelson and Hayes rivers and continuing 
east towards the Hudson Bay coast. Here 
they spent the summer in the coastal transi­
tion-type habitat. In the faU they moved, 
back to the west, passing by York Factory 
and then moving northwest into the more 
heavily forested region. They wintered as 
far as 80 to 100 miles or more inland from 
the coast, so the distance from 8ummer 
to win ter quarters must have approached 
200 to 300 miles. Overexploitation by 
the residents of the area appears the major 
factor which eontributed to their decline. 

There i8 sorne evidence suggesting bar­
ren.ground caribou migrated south past the 
Churchill River around 1900. There is no 
reason to suspect such an extension of range 
limits was Ilot a periodic phenomenon. 
The first reasonably weil documented 
extension of the normal range began 
around 1935, probably induced by an im· 
migration of caribou from the west. 

Banfield (1954) directed the first study 
of this population at a lime of unusual 
high total numbers and greatly extended 
win ter range limits. The results of that 
study have been accepted as the norm for 
the Kaminuriak Population. Historical re­
cords 8uggest the opposite, that the present 
status of the population closely approaches 
that which existed in primitive Limes. 
Barren-ground caribou were seldom known 
to cross the Churchill River before 1900 
(Hearne, 1775; Richardson, 1829; Preble, 
1900). The distribution of caribou observ. 
ed by Hanbury (1904) at the turn of the 
century i8 similar to that found du ring the 
present study. 

The area utilized by the Kaminuriak 
Population appears to vary with population 
size. An increase in the Kaminuriak Pop. 
ulation to 120,000 caribou (Banfield, 1954) 
during the lale 1940's resulted in greater 
penetration south into the forested winter 
range. The present population was esti­
mated to number 63,000 caribou before 
calving in 1968, and the winter range is 
rrlUch smaller than found by Banfield. 
Because the present range and distribution 
of the Kaminuriak Population resemble 
those described by the early historical rec­
ords, it is reasonable that the size of the 
p'resent population i5 also similar. 
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distributioo 

Spring migration 
The first sign of the annuai spring migra­
tion north from the taiga usuaUy_appears 
~~ ••• _ ~_. __ ~_', •• ~f 

..ÈÙJ!te A~. TFt"épreâOffiinantly cow, calf, 
and yearling groups begin a graduaI move­
ment to the north or northeast, and the 
sizes of the individual bands steadily in­
crease. Groups numbering in the hundreds, 
and sometimes thousands, build up on 
lakes and river systems to high densities, 
usually in one or more areas toward the 
limit of the taiga. On the southern peri. 
meters of Buch areas, adult antlerless males 
begin appearing, having moved north from' 
their more southerly wintering ranges. 

As the main concentrations build up, 
small bands move continuously towards 
the tree-Une in the general direction of the 
calving ground. Quite often, these small 
bands, after travelling for 10-20 miles, 
reverse their direction and rejoin the main 
concentration. The choice of particular 
areas for pre-migra tory concentration de· 
pends on the areas utilized within the taiga 
during the late win ter and early spring, 
which in turn depends on the weather and 
snowfall du ring the winter. These areas of 
pre.migratory concentration varied con­
siderably between 1967 and 1968. The en­
vironmental and/ or physiological stimuli 
which initiate the spring migration are 
largely unknown. 

In 1967, the main body of caribou, ex· 
cluding adult males, had wintered in north­
eastern Saskatchewan and the southeastern 
corner'~ the Distriet of Mackenzie (Fig. 3) . 
These animaIs began migration to the 
tundra in one large movement, following 
a straight northeast route from the vicinity 
of Snowbird and Kasba lakes to the east 
side of Kaminuriak Lake. An estimated 20 
per cent of the Kaminuriak Population had 
wintered on the coastal tundra near Eskimo 
Point, N.W.T. (Fig. 3). This tundra­
wintering concentration contained aIl sex 
and age classes. During the latter part of 
May 1967, these animaIs moved northwest 
towards the northern portion of the calving 
gr~llnd, arriving while the taiga.wintering 
alllmais were moving past the Henik lakes 
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Figure 3 

Tundra·wintering 
caribou 

2 Taiga.wintering 
caribou 

Figure 3. The two main areas of caribou distribu· 
tion on May l, 1967, ami the spring migration 
routes to the calving ground by pregnant females of 
the Kuminuriak caribou population from May l to 
June 9,1967. 

Figure 4. The two main areas of carÎbou distribu· 
tÎon on May 1, 1968, and the spring migration 
routes to the calving ground by pregnant females of 
the Kaminuriak caribou population from May 1 to 
June 7, 1968. 

over 100 miles to the southwest. The two 
main spring migration routcs for 1967 are 
shown in Figure 3. 

In 1967-68 the majority ofthe Kami­
nuriak Population wintered within the 
taiga. There were two main areas of caribou 
concentration by late April (Fig. 4) . The 
more southerly concentration in the 
Charcoal Lake area began moving rapidly 
northeas urin the first week of Ma . By 

ay , ese animaIs aa reac ed t e 
tree-line near Hearne Bayon N ueltin Lake' 
Here tJ:!e animaIs turned 'east and southeas~" 
slowly following the trce-line towards 
Baralzon Lake. It is believed the excessively 
deep snow encountered when the animaIs 
reached the tundra was responsible for lhis 
sudden change in migra tory behaviour. 

The second wintering concentration, 
near Hara Lake. Saskatchewll.n did not .. _.= ... ~ 
l!!.0ve northeast until the second week of 
~ the route followco was more west· 
erly than that followed by the first. The 
second movement passed through Putahow 
Lake and reached the west shore of Nueltin 
Lake during the third week of May. Here 
the main body of animaIs turned east, fol· 
lowing the route taken by the earlier move­
ment towards Baralzon Lake. By June l, 
these animaIs were situated between Ede· 
hon and Ray lakes, the majority having not 
yet crossed the Tha-anne River. One week 
later, on June 7, they were movingpast 
Maguse Lake and northwest towards the 
southern portion of Kaminuriak Lake. 

Meanwhile, a smaller group which had 
split off from the second movement at 
Nueltin Lake continued north-northwest. 
By June l, these caribou had reached the 
vicinity of Padlei, crossing at the sou th end 
of South Henik Lake and also between 
North and South Henik lakes. By June 7, 
they crossed the Ferguson River and the 
frontrunners were approaching Derby Lake, 
N.W.T., near the southwestern periphery 
of the calving ground. 

Spring migration routes for 1968 are 
shown in Figure 4. 

During April 25 to 28,1967,32 caribou 
were captured by nets in the area of Snow-
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bird Lake, N.W.T. Coloured coll ars were 
placed on these animaIs. Two of these 
coll ars were observed in subsequent aerial 
surveys, providing information on the rate 
of migration du ring the spring of 1967. 

On May 18, a collared animal was obser· 
ved near Ennadai Lake, N.W.T. Although 
the collar number could not be identified, 
this animal had migrated 130 miles in 
approximately 3 weeks for an average rate 
of travel of 6 miles per day. On June 9, 
an antlered cow wearing collar number 205 
was übserved crossÎng a lake (63°30'N, 
93°40'W) in the extreme northerly portion 
of the calving ground 408 miles from 
the point of capture. This caribou was col· 
lared on April 25, 45 days before the date of 
observation, and had moved at an average 
rate of9 miles per day measured in a 
straight line. 

At the time of capture, in laLe April 1967, 
the spfing migration was not yet in full 
swing. By May 18, as the first collar obser. 
vation substantiates, the vanguard of the 
migration was th en moving past Ennadai 
Lake. If we assume the caribou wearing 
collar number 205 was also near Ennadai 
Lake on May 18, this animal then travelled 
288 miles in 22 days for an average mi· 
gration rate of 13 miles per day. 

ln 1968, the caribou which migrated 
towards the calving ground on the more 

. westerly route took approximately 27 days 
to travel432 miles, an average of 16 miles 
per day. The main body of migrating ani· 
mals, from the time they first left Charcoal 
Lake until they reached the southern por. 
tion of the calving ground near Kaminak 
Lake, traversing a straight-line distance of 
368 miles in 34 days, averaged approxi. 
mately 10.8 miles per day. From the first 
week of May to June l, they travelled ap· 
proximately 13 miles per day, and from 
June 1 to 7, they moved an average of 17 
miles per day. 

Andreev (1961) reports wild reindeer in 
northern Russia moving towards the calv­
ing ground in late May at a rate of 6 to 9 
miles per day. Those reindeer, however, 
were part of the non.calving portion of the 
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population, and were moving behind the 
cows which had already migrated and drop. 
ped their calves. Kelsall (1968) says the 
rate of spring migration may vary from 15 
to 32 miles per day and is perhaps greater 
as the pregnant cows approach the calving 
ground. This study found the average rate 
of travel, from the initiation of full·scale 
migration usually in early May, to wh en the 
caribou are settled on the calving ground, i 

is about 13 miles per day. Rate of movement 
increases as the animaIs approach the 
calving ground and parturition nears. 

The migration leaves the tree·line com­
posed of aIl sex and age classes except the 
majori ty of males over 23 months of age. 
Many of the yearlings, immàture males, 
and non.pregnant femaIes drop out of the 
migration before reaching the calving 
ground. 

Ground segregation near Baralzon Lake 
from May 24 Lo 26,1968, revealeq that 82 
per ceùt of aIl observed animaIs (n =474) 
were adult females. Only 4 per cent were 
males oIder th an 23 months, 3.7 per cent 
were yearlings, and 10.3 per cent were 

1\ calves born the previQus spring. Qf..tb.e 
• ~s older t~mQllths,-6a.peL.cent 
1 carriedatle~~~t 

J

. beiïïg anfIérless. 
\ "'-Groundsegregation on the calving 

ground showed that approximately half of 
the Il.month-old animaIs dropped out of 
the migration as it progressed north across 
the tundra (5 per cent of total segregated 
on calving ground). 1 believe the propor· 
tion which drops out depends upon the 
travelling conditions during migration. On 
the calving ground only 19 per cent of the 
adult females segregated were antlerless. 
Most unantlered adult female caribou in 
spring are not pregnant. Thus most of the 
non-pregnant adult females also dropped 
out of the migration before reaching the 
calving ground. 

Aerial surveys south of the spring mi. 
gration in 1967 and 1968 found groups of 
yearlings, non· pregnant females, and im­
mature males, numbering from l to 20 
each, scattered along the main migratory 

route. These scattered bands are joined '. 
by adult males during the month of June 
and many of these groups slowly move 
north towards the post.calving are a near 
the south shore of Baker Lake, joining the 
post-calving cow and calf aggregations. 

ln 1967 and 1968, the spring migration 
t the calvin round was in full momen-
tum li st week of May . 
~ -~.~ 
Altlioug t ere 1 locanîiovement 
during the last 2 weeks of Apri(1Iiemain 
~igration does not usually leave for the 
tundra until early MaY.,. Spring migration 
By the calving portion of the population 
was completed by June 12 in both years. 

While spring migration routes in both 
1967 and 1968 were in a northeasterly· 
direction, the exact routes varied consi. 
derably, owing to the fact that the pre· 
migratory concentration within the taiga 
was located 100 miles farther northwest in 
1967 than in 1968. 

There has been no evidence that mi­
grating animals seek out specific geogra· 
phicallandmarks during migration. In 
1967, although the main body of caribou 

1 was located far to the northwest of the 
, usual winter range, ~~~e 

vas taken tü the tradillCiilal calvlllg ground. 

Calving ground 
The area used by the Kaminuriak Popula­
tion for calving lies near the west shore of 
Hudson Bay, between Rankin Inlet and 
Kaminuriak Lake. The southern extremity 
of the calving ground i8 the northwest por­
tion of Maguse Lake and Kaminak Lake, 
where the topography is very rocky and 
broken. The northern extremity, near 
Brown and Gibson lakes, i8 also very rocky, 
while between the two extremities, near 
Banks Lake, the terrain consists of much 
glacial debris and prominent eskers gene­
rally running in a northwest directioll' 

l 
Calying may be distrihuted over the en· 

i ~described or concentrateii"in pne 
. section, depending upon the climatic con· 

diti:oi1s'during the spring migration and the 
areas occupied du ring the late win ter 
months. The boundaries of the calving 

grounds for 1966,1967, and 1968 are shown 
in Figure 5. 

The tend.ency of pregnant female barren­
ground caribou to choose rock' for 
calving and to return to t e area year 
after year has been documented by Kelsall 
(1968) for mainland caribou and by Skoog 
(1968) for Alaskan caribou. 

Whereasthe caribou of main land Can' 
ada tend tO'calve in very rocky, elevated 
terrain, Afaikan caribou choose a less rug· 
gea, altfiOugh mountainous, calving area. 
Skoog (1968, p. 441) de scribes a typical 
Alaskan calving ground as " ... gently 
sloped, rolling terrain, dominated by her­
baceous vegetation and small shruhs ... ". 

Kelsall (1968) suggests the following 
reasons why caribou of the Canadian main· 
land populations traditionally seek out ele­
vated, rocky terrain for calving: 

lIigh, rugged country i8 probably chosen for Z 
calving because it provides a cool, .kr!sect.frez (. 
environment during the period when calves are 
being born and learning to graze and trave!. It 
may also pro vide an environment free from 
predators, who may be at a disadvantage due to 
the extremely difficult travelling conditions 
which prevail on high country in spring. 
(p. 180~181) 

It is difficult to apply the ahove speculation 
. to the Kaminuriak Population. Insects are 
not abundant until early July, and by then 
the calves are 2 weeks of age or older and 
the animaIs have moved north and north· 
east down from the calving ground to the 
fiat, meadow·like terrain south of Baker 
Lake. The escape from predators is obvious­
lY,an advantage, but 1 do not believe it can 
be regarded as one of the main motivating 
forces infiuencing the choice of the calving 
area. 

The reasons for caribou traditionally 
calving in an elevated, rocky terrain are 
ol;l.&ously~ated to t}:le s_llryi~-', 
Since cariboti"'iirè"adapœdWsurvival in a 
northern environment, the choice for calvo 
ing sites should be directly related to 
favourable environmental factors resulting 

Figure 5. The three approximate areas utilized for 
calving by caribou of the Kaminuriak Population 
[rom 1966to 1968. 

Figure 5 
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from such a choice. 1 believe the best 
answer 18 provided by Zhigunov (1961) in 
llis publication on reindeer husbandry in 
RUBsia. 

If calving occurs under unfavourable climatic 
conditions (rains, fogs) and in areas exposed to 
wind, the herd will contain a great number of 
fawns suffering from catarrhal and purulent. 
catarrhal bronchopneumonia .... The disease is 
aggravated by overheating of the body, by 
drastic changes in weather from warm to cold, 
and by rains accompanied by strong winds. It 
follows tbat bad weather on the day of calving 
and inadequate protective measures against 
chills have a negative effect on further growth 
and development of the reindeer. 

A herd, which includes a number of sick 
animais, grazing in summer in tundra pastures 
should be kept (during drastic changes from 
heat to cold and rain) behind elevations which 
protect young animaIs from the wind. Fawns 
kept under cover practically never suffer from 
aggravation of the disease. (p. 262-263) 

During spring breakup, when calving is 
in pr9gress, elevated, rocky terrain provides 
t~ossible condition,s and also the 
maximum shelter available from high winds 
and sudden rain and snowstorms. In Alaska 
the ealving grounds are typically located in 
mountainous terrain and the sI opes used 
for calving may also be the driest areas and 
probably the first free of snow. 

Movelllent prior to calving 

1 
Eregnant females must reach the calying 
aitrabefOre breakup has advanced too far, 
th'ïi'savolâing'flôOdïhg streams and deep 
slush on the lake shores. In most years the 
ice in the larger lakes remains solid uutil 
late June, providing a convenient means of 
travel for the migrating animaIs. In years of 
deep snow coyer on the tundra, such as 
1968, excessive slush along the lake shores 
can cause much difficulty. The physio­
logical strain spring migration has upon 
pregnant cows i8 unknown. Although no 
adult mortality directly related to the deep 
snow in 1968 was observed, the weakened 
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condition of the cows may have had an in· 
direct effect upon the survival of the young· 
calves. 

Total snow coyer on the tundra by June 
1, 1966, was light owing to a very early 
breakup. The first caribou arrived at the 
calving ground in late May and, owing to 
the easy travelling conditions, the calving 
ground extended farther north than in 1967 
or 1968 (Fig. 5). The exact migratory routes 
to the calving ground in 1966 were not 
determined, but reports suggested the ani­
maIs moved north on a wide front from 
northern Manitoba. 

In 1967, as described in the previous 
section, caribou arrived on the calving 
ground by two routes. The coastal·winter­
ing animaIs reached the northern portion 
of the calving ground near Gibson Lake by 
May 20. They continued to travel in a cir­
cular route until June 4 (Fig. 3). ~e 
4 most had ceased mi ration d'were 
s·cattere over the northern portion of the 
calving ground. This distribution involved 
approximately 7,000 to 10,000 animaIs. 

By June 6,1967, the first of the taiga. 
wintering animaIs reached the northern 
section of the calving ground and began 
intermingling with the coastal, calving con· 
centration. The main body of migrating 
caribou, however, was still south of Banks 
Lake by June 6, crossing the F erguson 
River southeast of Kaminuriak Lake. The 
taiga.wintering females finally became set- . 
tled on the calving ground by June 9, most 
being scattered to the south of the earlier. 
calving coastal animaIs. 

In 1968 there were no major concentra· 
tions wintering on the tundra, practically 
aIl of the migrating animaIs coming from 
northeastern Saskatchewan. As described 
in the previous section, sorne of the last 
pregnant females to leave the win te ring 
area were the first to arrive on the calving 
ground and in fact calved at the extreme 
northern portion of the calving ground. 
These caribou crossed the southern portion 
of the calving ground, near Kaminak Lake, 
on June 5 and reached the northern portion 
by June 10 when they ceased migration. The 

main body of migrating caribou reached the 
southern portion of the cal ving ground by 
June 8 and ceased moving by June 14. Due 
to excessively deep snow in 1968, the ani. 
mals were later than usual reaching the 
calving ground and it was extended con­
siderably in a north ·-80uth axis. 

Calving 
In 1966 and 1967 the north-south length 
of the calving ground was abou t 85 miles 
and the total area was about 2,500 square 
miles. In 1968 the totallength of the calv­
ing ground was 130 miles and the total area 
2,333 square miles. 

The first calves are usually born during 

th. e first week of June. T!!!.LRegk of ~ving 
. occurs between June 10 and 1 ::rtter which 
the number 0 calves Dorn decreases stead­
Ily. Aerial segregation in 1967 found only 
34 per cent (n = 178) of caribou on the . 
calving ground by June 11 were with calves. 
Most calves observed were in the northern 
section where the coastal animaIs had al· 
ready reached the peak of calving. In 1968, 
80 per cent (n = 654) of caribou observed 
from the ground du ring June 15 to 16 were 
with calves. On June 18, 79 per cent of the 
animaIs observed from the air north of 
Kaminak Lake were also with calves 
(n = 2(1). 

According to Skoog (1968), in central 
~a.the first observation of newborn 
ca ves 1S u,sually between ~ 12 and 1§ 
and no newborn calves are ;served after 
Juné 12. The peak of calving in central 
Alaskà occurs between May 24 and.~. In 
1957, Skoog found that just after the peak 
of calving, 70 per cent of the caribou seen 
were wilh calves, after which the propor· 
tion of calves continued to decline. He at· 
tributed this de cline to an influx onto the 
calving ground by non~calving caribou and 
also to early/éalf mortality~ Kelsall (1968) 
gives th.e·6eak calving period for the 
Bevc!:!iPopülation as the second weekpf 
J~ is very similar to that observed 
~Kaminuriak Population. Bergerud 
(1957) observed the first woodland caribou 
calvesln_t~e.m.terior oWËwfoun~~n 

r 
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~l 

May 24 and the last newborn calf on June 
1-:-Banfië1ël1I954) reportsnewEorn ëalVes 

1 week earlier in those animaIs which 
wintered on the barrens. Verme (1969) 
found that female white-tailed deer (Odocoi. 
leus virginianus) on a high nutritional diet 
required a shorter gestation period to pro· 
duce larger fawns than females on a low 
nutritional diet. Possibly those pregnant 
female caribou which wintered on the 
coastal tundra in 1966-67 remained on a 
higher nutritional plane and consequently 
calved earlier than those caribou which 
wintered in northern Manitoba and Sas. 
katchewan. It is also possible that the 
coastal.wintering animaIs came Înto earlier 
breeding condition the previous fall. This 
could have been caused by a shorter photo. 
period if the animaIs bred farther north 
than the taiga.wintering animaIs. The exact 
areas of rut were not determined in 1966, 
although it is believed breeding occurred in 
the Henik lakes area. 

"in southern Labrador from June 8 to 14, 
1952. =::;: ;=: 

~Tfiè first calf observed in 1966 was on 
June 3, in 1967 on June 4, and in 1968 on 
June 6. The first calves observed are usually 
with animaIs still moving towards the calv- . 
ing ground, having been born during mi. 
gration. Aerial observations suggest few 
calves were born before the dates for the 
first calf observation in 1966 and 1968. In 
1967, although the first calves were ob­
served on June 4, it is believed calving be­
gan in late May. ~P~ described, 
in 1967 t~g.ëaril)'()üW,ere 
o)ïfne ëalving groun4..IDY.çh.Q.arlier than 
~~i~arihou. On June 4, 
19'67, a large number of calves were ob· 
served within the distribution of the 
coastal.wintering caribou on the northern 
portion of the calving ground. The large 
number suggests the first calves were prob­
ably born in la te May, or at the lates! 
JUl).e 1. 

By June 9,1967, the coastal-wintering 
caribou had reached the peak În calving 
while the taiga.wintering caribou were just 
beginning to reach the northern portion of 
the calving ground and to intermingle with 
the coastal animaIs. Most taiga-wintering 
caribou cal ved to the south of the coastal 
animaIs, near the Banks Lake area, and 
appeared to be nearly a week later in reach· 
ing the peak in calving. In 1966 and 1968, 
such a pronounced variation in time of 
calving was not observed. ln these 2 years, 
few caribou spent the previous winter on 
the coastal tundra. 

The factors responsible for earlier calving 
in the coastal.wintering animaIs than in the 
taiga-wintering caribou are largely un· 
known. Those caribou which remain on the 
tundra during the winter are subjected to a 
different photoperiod than those wintering 
200-250 miles farther south in the taiga. 
If the animaIs bred at the same time, then 
the only answer lies in the differing winter 
environment which must in sorne way 
cause parturition to occur appro~imately 

Caribou density.on the calving ground, 

~ 
during the peak of calving, averaged be­
tween 12 and 14 animals.ne.r .. S,.quare mile 
with extremes of from Oto 50 per square 
mile in 1968. Because the area of calving 
has remained relatively stable (2,000 to 
2,500 square miles) over the 3-year study 
period, 1 believe this average density of 12 
to 14 caribou per square mile has also 
remained constant. 

The proportion of calving females de· 
creases in a north -south gradient across the 
calving ground. This is particularly true 
just after peak calving. On June 18, 1968, 
aerial observations found that north of 
Kaminak Lake 79 per cent (n = 2(1) of 
those caribou 1 year of age and oIder were 
with calves. South of Kaminak Lake only 
53 per cent (n = 344) of caribou were with 
calves. This north -south gradient is due to 
the northward ingression onto the calving 
ground of non-breeding caribou which re­
mained south of the calving ground during 
the first 2 weeks of June. 

The dispersal of calving females on the 
calving ground prior to calving, behaviour 
of caribou during calving, and formation of 
"nursery bands" will not be described in 
this report. These subjects are discussed by 

Kelsall (1968), Skoog (1968), McEwan 
(1954), and de Vos (1960). 

Aerial (n = 2(1) and ground (n = 654) 
segregation sampi es in 1968 agreed that 
approximately 80 per cent of the caribou 1 
year of age and older on the calving ground 
before and during peak calving were adult 
breeding females. That class which may 
vary considerably from year to year in its 
representation on the calving ground is the 
yearling class. In 1968 approximately 5 per 
cent of the caribou on the calving ground 
(excluding calves) were yearlings (n =671). 
This variation may be due to one or more 
of the following factors: 
1. the actual survival of this age class the 
previous year; 
2. the climatic conditions during spring 
migration; and, 
3. the distance travelled during the spring 
migration. 

Although most yearlings left the taiga 
with pregnant females in 1968, less than 
half were on the calving ground du ring the 
peak of calving. The remaind.er dropped out 
of the migration and formed small bands 
with 2.year.old males and non·breeding 
females which also remained south of the 
calving ground during peak calving. Sorne of 
these bands moved onto the calving ground 
by June 18 while others moved northwest 
towards the area west of Kaminuriak Lake 
and still others moved east towards the 
coast near Eskimo Point. 

Post-calving distrihution 
Calving is completed by the Kaminuriak 
Population by June]..O. Only a few calves 
are born alter tlÎls ilate, possibly on into 
July. After calving, females and their càlves 
form smaU units, or "nursery bands". 
Movement by these bands 18 limited shortly 
after calving, and much time IS spent nur· 
sing and grazing on new plant growth on the 
hillsides and meadows which are rapidly 
becoming free of snow. Small groups of 
yearlings are common near the peripheries 
of these bands, in company with calfless 
females and the occasional male over 1 year 
~age. . 
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By late June these bands grow larger and 
join other nursery bands. A slow northerly 
movement begins, usually originated by 
the more southerly animaIs. Soon one or 
severallarge herds are moving north across 
the calving ground, absorbing aIl the nur­
sery bands along the route. Seldom will 
one of these large post-calving herds num­
ber over 5,000 animaIs before mid-July. As 
a herd builds up in numbers, a division into 
two or more smaller herds will occur. By 
the first of July there may be as many as 
10 or 12 such herds approaching the north­
ern portion of the calving ground, each 
numbering from 1,000 to 5,000 animaIs. 

ln 1966, these large post-calving ag­
gregations formed earlier than usual. By 
June 15, five separate herds, totalling ap­
pFoximately 12,000-13,000 animaIs, were 
approaching the northern portion of the 
calving ground, southeast ofMcQuoid 
Lake. South of these herds only a few scat­
tered caribou could be found, most identi­
fied as adult males. North of these herds, 
caribou were still in the small nursery 
bands. One herd which pas.sed by our camp, 
between Gibson and McQuoid lakes, on 
June 20, numbered approximately 3,000 
adult caribou, most being cows with calv­
es. Before the appearance of this herd, 
bands of caribou were continuously near 
our camp. After it moved north on June 
21, only a few scattered caribou were ob­
served until we left the area on July 10. 

ln 1967 and 1968, the formation of the 
post-calving herds was later than in 1966, 
probably due to a delay in the spring thaw. 
ln 1967 there were no aerial observations 
over the calving ground from June 11 to 
July 14" but calves were still being born 
by the former date. In 1968, aerial obser­
vations ceased over the calving ground on 
June 18, at which time no large herds had 
yet been formed. At the extreme southern 
end, near Kaminak Lake, herds of sev­
eral hundred caribou were beginning to 
move north, believed to be the beginning 
of the post-calving aggregations. 

By late June most post-calving aggrega­
tions consist almost exclusively of cows 
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with calves, calftess adult females, and year­
lings. Very few males over 1 year of age 
have yet joined these herds. 

Non-calving segment of population 
The first two sections of this chapter have 
described the movements and distribution of 
the calving segment of the population 
during the period early May to mid-June. 1 
will now describe the distribution and 
movements of the non-calving segment of 
the population from early May to mid-July. 

The non-calving segment of the popu­
lation includes aIl yearlings, males, and 
non-calving females 2 years of age and 
older. The yearlings and non-pregnant 
females move out of the taiga onto the 
tundra in late May with the pregnant fe­
males, migrating towards the calving 
ground. As previously discussed, they tend 
to drop out of the migration south of the 
calving ground. Most males over 2 years 
of age leave the tree-line by mid-June and 
move slowly north and northeast. Their 
migration appears to follow closely the 
retreat north of the sno\\'. The majority 
of males remain south of the post-calving 
aggregations but join these herds as they 
move south towards the tree-line in late 
July and early August. 

The main route north toward Baker Lake 
for the non-calving segment of the pop­
ulation is on the west side of Kaminuriak 
Lake. During late June and the first 2 
weeks oOuly, bands of males and non­
calving females 2 years of age and over, and 
yearlings, move slowly north along this 
route. During this period other non-calving 
caribou may move north across the calving 
ground and join the post-calving groups 
south of Baker Lake, while others move 
northeast towards the coastal area, from 
Rankin Inlet south to the Manitoba border. 
It is believed that the males taking the 
more westerly route are those which winter 
in the Wollaston and Hatchet lakes area, 
Saskatchewan. Those adult males winter­
ing near Horseshoe and Big Sand lakes, 
Manitoba, are believed to follow the more 
northeasterly route. Sorne of these males 

move across the calving ground and join 
the large aggregalions consisting predom- . 
inalltly of cows and calves, ",hile others . 
move towards the coastal area. 

These non-calving caribou are very 
scattered during June and ea~ly July and 
few observations of their bands are avail­
able. On June 19,1968, a few scallered 
bands were found during aerial surveys west 
of Kaminuriak Lake and south to the tree­
line. One band of nine caribou on the west 
shore of Kaminuriak Lake included one 
yearling, flve antlerless females, and three 
young males. In other bands found near 
Carl' Lake, just south west of the calving 
ground, 68 caribou were counted, 11 (17.6 
per cent) of which were yearlings. The 
others were antlerless adult females and 
young males. Adult males were observed 
more to the west and southwest, near the 
Henik lakes and Yathkyed Lake. Most car­
ibou observed here were solitary or in small 
groups numbering 10 or less. 

By the third week of July, approximately 
one third of the adult males are dis tribu ted 
east of Kazan River and south of Baker 
Lake to the northern end of Kaminuriak 
Lake. The remaining adult males (approx­
imately 12,000 in 1968) are scattered to the 
south as far as the tree-line andalong the 
west coast of Hudson Bay from Rankin 
Inlet to the Manitoba border. During the 
same period about one third (28 per cent in 
1968) of the yearlings are south of Baker 
Lake with the post-calving aggregations 
while the remainder (4,285 in 1968) are 
scattered farther south, many along the 
coastal tundra strip with the adult males. 

ln late July 1968, 21,812 of the caribou 
photographed south of Baker Lake on July 
17 were unidentified adults.This class could 
have included 2-year-old males, non-calving 
females 2 years and over, and females . 
which had lost their calves. Results of the 
1968 calving ground survey, combined 
with observations from July photographs, 
indicate a loss of calves from birth to July 
17 of 16,272. AIl cows which had lost their 
calves were believed to be within the 
herds photographed in July, leaving 5,540 

(21,812 -16,272) unidentified adults 
either 2-year-old males or non-calvin~ fe­
males 2 years and over. These two classes 
acc~unted for 11,631 caribou in the pop­
ulatIOn by June 1968 (see "Total numbers 
and composition" section). Subtracting 
the 5,540 unidentified adults in the post­
calving aggregations results in an addi­
tional 6,091 caribou, either 2-year-old 
males or non-calving females 2 years and 
over.' scattered to the south of the post­
calvlllg area. The distribution of the non­
calv~ng por~ion of the Kaminuriak Pop­
ulatIOn dunng June and early July is shown 
in Figures 6 and 7. 

D~ring the first 2 weeks of July, the post­
calvlllg aggregations are joined by scattered 
non-calving animaIs moving north across 
the calving ground. By mid-July these herds 
are usually in the area-between the north 
end of the calving g;'ound and Chesterfield 
Inlet. At the..same time, approximately 
J uly 15, the herds of non-calving caribou, 
usually numbering from 50 to several 
hundred each, which have slowly moved 
up the west side of Kaminuriak Lake 
approach the area east of Kazan Riv~r near 
Bissett a~d Martellakes. These non-calving 
aggregatlOns now begin to combine and 
form larger groups numbering up to several 
thousand each. " 

ln .mid-Jul?, (July 14 to 20 in 1968), a, 
very lllterestlllg movement pattern occurs 
south of Baker Lake. A number of the main­
ly cow and calf post-calving aggregations 
move west towards Kazan River and join 
the non-calving groups located in that area. 
The remaining cow and calf aggregatiô'ns 
stay relatively stationary south of Chester­
field Inlet, near the north end of the calving 
gro.und. By July 20, there are usually two 
~alll areas of caribou concentration. One 
IS the area northwest of Kaminuriak Lake 
north to the delta of the Kazan River. The 
other is to the east and northeast of Kami­
nuriak Lake north to Chesterfield Inlet. 
The exact location of aggregations within 
~e.se two areas may vary annually, but 1 
r el~ev~ the pattern of geographical sepa-
ahon IS relatively constant. 

Figure 6. The broad migratory route north t'rom the 
taiga to the tundra by adult males (3 years and old­
er) Irom June 1 to July 20,1968, and approximate 
distribu tion by J ul y 20, 1968. 

Figure 6 
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Figure 7. The migratory route north from the taiga 
to the tundra by the majority of yearlings, 2.year. 
old males, and non.calving females from June 1 to 
July 20, 1968, and approximate distribution by 
July 20,1968. 

Figure 7 

.. 
Yenrlings (1,715) and 2.year.old males 
and non.calving females (5,540) 
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Post-calving aggregations 
From July 12 to 18,1966, scattered post ... 
calving aggregations, numbering from 75 to 
15,000 each (personal estimates), were 10· 
cated south of Baker Lake from Kazan River 
to Cross Bayon Chesterfield Inlet (Fig. 8). 
Aerial photographs were not taken and a 
comparison of the composition between 
aggregations is not possible. 

On July 14, 1967, post.calving aggrega· 
tions were again observed south of Baker 
Lake. Those groups plotted on this date are 
shown in Figure 9.1 t was not possible to 
separate the aggregations observed inJ966 
and 1967 into distinct areas based on irlqi. 
vidual group composition, as it was in 1968 
and 1969. 

ln 1967, all groups moved down the west 
side of Kaminuriak Lake during their mid· 
summer migration toward the tree·hne. 
From limited aerial photography on July 18, 
1967, the proportion of calves was found to 
be very high. Of the total photographed 
(n= 1,740),30.2 .per cent were calves, 2.3 
per cent were adult males, and 37.3 per cent 
were unidentified (includes yearlings). The 
high proportion of calves suggests that in 
1967 many of the cow and calf aggregations 
moved west towards Kazan River in early 
July and then south to the west of Kami· 
nuriak Lake. In July 1966, the reverse oc· 
curred. All the post.calving aggregations 
moved south to the east of Kaminuriak 
Lake. We have no calf percentage figures 
for those herds observed in 1966. 

On July 17, 1968, extensive'aerial coyer· 
age of the are a south of Baker Lake and 
Chesterfield Inlet resulted in the location of 
32 post.calving groups. Aerial photography 
resulted in a total count and estimated corn· 
position of the groups observed. The results 
of this aerial photography are described 
in detail in the section "Post.calving 
photography" . 

On July 17, 1968, on the basis of corn· 
position and geographicallocation of these 
aggregations, the are a occupied by caribou 
could be divided into three. These three 
are as and the herds within each are shown 
in Figure 10. Caribou in Area No. 2 were 

Figure 8. The distribution of post·calving caribou 
aggregations observed south of Baker Lake, N. W. T., 
on July 17,1966. 

Figure 8 
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moving from Area No. 1 to Area No. 3, and 
had in fact joined these animaIs by July 21. 
Comparative composition figures of the 
groups within the three areas on July 17, 
1968, are provided in Table 1. An increase 
in adult males and yearlings and a decrease 
in calves is evident from.Area No. 1 to 
Area No. 3. In 1969, an aerial survey from 
July 18 to 22 found a similar situation to 
that in 1968. The post.calving aggregations 
were located in two distinct areas (Fig. Il). 
Prior to aerial photography, a small move· 
ment from east to west occurred across the 
narrows north of Kaminuriak Lake, pro· 
viding a parallel to the movement through 
~rea No. 2 in 1968. Res ults of representa. 
trve aerial photography of the groups in the 
two areas in 1969 are given in Table 2. 

Miles 0 10 20 30 40 50 
1,""""1 1 1 1 1 

Photographs taken in Area No. 1 in 1968 
can be compared tothose taken in Area 
No. 1 in 1969. Although the location of the 
groups differed, the composition figures are 
very similar. In 1968, photographs were 
taken on J uly 21 after the caribou in Area 
No. 2 joined those in Area No. 3 near the 
Kazan River. Of the total photographed 
(n = 1,521), 18.3 per cent were calves and 
18.6 per.cent were adult males. The compo· 
sition was thus comparable to that of 
groups in Area No. 2 in 1969, after the move· 
ment from east to west across the north end 
of Kaminuriak Lake. Both the percentages 
of calves and of adult males were nearly 
identical for the 2 years (Tables 1 and 2). 

The formation oflarge post.calving ag· 
gregations shortly after the birthof calves 

is a widespread phenomenon throughout 
the northern hemisphere for reindeer and 
barren.ground caribou. For example, Kel. 
sall (1968) reports one such aggregation 
near the Dubawnt River numbering be· 
tween 80,000 and 100,000 animaIs. Skoog 
(1968) also documents this behaviour in 
the central Alaskan barren.ground caribou 
populations. Andreev (1961) reports similar 
post.calving behaviour in wild reindeer 
populations of the Taimyr Peninsula in 
northern Russia. . 

The forces motivating this post.calving 
behaviour are unknown. Kelsall suggests 
three possible reasons: (1) the natural ten· 
dency for cows and calves to regroup after 
the dispersal during calving; (2) the COll· 

centration of caribou at natural barriers, 
such as water crossings, frequently encoun· 
lered shortly after calving; and, (3) insect 
harassment. The latter two reasons sug' 
gested by Kelsall do not apply to the Kami. 
nuriak Population. No major rivers or phys. 
ical barriers are encountered by the post. 
calving aggregations as they move north 
from the calving grounds towards Baker 
Lake. Post.calving groups are already form· 
ed by the time the insects emerge, usually 
the first week ofJuly. In 1966, cow and calf 
aggregations numbering several thousands 
of animaIs each were moving north towards 
Baker Lake on June 15. This was 2 weeks 
before the first mosquitoes appeared. The 
first reason postulated by Kelsall, " ... the 
natural tendency for cows and calves to 
form progressively larger groups ... " does 
not explain the formation of groups num· 
bering in the tens of thousands or the for· 
mation oflarge aggregations by the non· 
calving segment of the population. Skoog 
(1968) refers to this post.calving phenom. 
en on as a "regrouping behaviour" but 
offers no further explanation. 

As previously mentioned, the Kaminu· 
riak Population has been found to consist 
of three components, distinguishable often 
as concentrations, geographically separated 
at certain times of the year but indistin. 
guishable at others. As the caribou move 
south from the Baker Lake area to their late 
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Figure 9. The distribution of post.calving caribou 
aggregations observed south of Baker Lake, N. W.T., 
on luly 14,1967. 
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summering grounds in late July, these three 
concentrations follow separate migratory 
routes and become distinctly separable 
geographically. There Îs also a noticeable 
variation in the composition of the caribou 
between these three late summering areas. 
This post-calving period possibly serves to 
allow the majority of the population to re· 
group into these three late summering con· 
centrations, and, on a smaller scale, into 
maternaI social units. 

The late summer separation of the pop· 
ulation into three concentrations Îs possibly 
due to the low carrying capacity of the late 
summer range. At the present size of the 
population, this factor does not appear to 
be critical. The two easterly herds, how­
ever, spend the summer near the Hudson 

Bay coast, and both contain higher propor· 
tions of cows and calves than the most west· 
erly herd, which con tains a high propor· 
tion of mature males and few calves. 1 be­
lieve the fiat, sedge and grass terrain along 
the coast is more favourable range for nur­
sing cows and young calves than is the 'more 
rocky, less vegetated interior. Cool winds 
off Hudson Bay give the coastal animaIs 
sorne relieffrom insect harassment. Car· 
ibou ear.tag returns suggest there is con­
siderable interchange between the two east­
erly late summering concentrations. 

Mid-summer migration 
Near the third week of July, the mid· 
summer migration of those caribou within 
the area of post-calving distribution begins. 

Figure 10. The distribution of post.calving caribou 
aggregations observed south of Baker Lake, N. W. T., 
on July 17,1968. 

Figure 

~verage composition of the post-calving aggrega· 
tlOns photographed south of Baker Lake, N.W.T., 
on July 17, 1968. 
Area no. Cows with 

The onset of the mid-summer migration 
s?uth towards the tree-line by the Kaminu­
nak Population has been observed from 
1966 to 1969. The date of commencement 
of this migration has been surprisingly reg· 
ular over the 4-year period. In 1966 the 
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migration began on July 18, in 1967 on 
July 14, in 1968 on July 21, and in 1969 on 
July 22. 

Before the actual migration south, there 
is considerable local, erratic movement by 
the many post.calving aggregations south 

of Baker Lake and Chesterfield Inlet. On 
warm, calm days when the insects are tor­
menting the animaIs, aggregations are in 
tight formation and usually moving rapidly 
about. On windy days the groups are usual. 
Iy stationary and spread out over a large 
area. One day an aggregation may number 
10,000 animaIs and the next day it may be 
broken up into several smaller groups. 

Besides these local, erratic movement 
patterns there is usually a movement from 
east to west by a number of the cows and 
calves from northeast ofKaminuriak Lake 
as described in the previous section. These 
animaIs move west towards the area near 
the lower Kazan River where the predom. 
inantly non.calving aggregations are loca· 
Led. Once this east-west shift occurs, the 
migration south begins. At the initiation of 
the migration there are usually severallarge 
aggregations in the vanguard with man'y 
smaller groups following rapidly behind 
attempting to catch up. 

The pre-migratory east to west shift was 
most noticeable in 1968 and 1969, and the 
subsequent migration south began on two 
routes, one on eÎther side of Kaminuriak 
Lake. In 1966, aIl post-calving aggregations, 
including the non.calving groups, joined 
near Andrews Lake and began moving south 
along one route, that being east of Kaminu· 
riak Lake. In 1967, on the contrary, the 
main route taken was down the west side of 
Kaminuriak Lake, although several smaller 
cow and calf aggregations took the eastern 
route. These latter animaIs moved south· 
east towards the Eskimo Point area. 
, After travelling south for approximately 

100 miles the large groups begin to disperse 
Into smaller groups and the routes followed 
extend over a much larger area. Once the 
migration reaches the southern end of Ka­
minuriak Lake there are usuaUy ihree main 
migratory routes followed, each taking a por­
tion of the population to one of three late 
summering areas. Although three main 
routes can be defined, smaU bands and 
solitary caribou move south on a very wide 
front, from Kazan River to the Hudson Bay 
coast. 
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Figure Il. The distribu tion of post.calving caribou 
aggregations observed south of Baker Lake, N. W.T., 
l'rom July 18 to 22, 1969. 

Figure 11 

~~~~~~~~ .......................... -

Table 2 
Average composition of the post.calving aggrega· 
tions photographed south of Baker Lake, N. W. T., 
from July 18 to 22,1969. 
Areano. Cows with 
(see Fig. 11) Calves calves 

1 1,173 1,173 
(27.5%) (27.5%) 

2 269 269 

In 1966, the mid-summer migration 
south from Baker Lake hegan on July 18. 
A division of this movement occurred at the 
southern end of Kaminuriak Lake. One 
group continued south reaching Baralzon 
Lake on July 30, while the other turned 
southeast towards the Hudson Bay coast 
(Fig. 12). By August 15 the momentum of 
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AduIt Unidentified Total 
males (includes yearlings) segregated 

169 1,748 '~,258 
(3.1 %) (41.1 %) 

270 719 1,527 

mid-summer migration had terminated and 
a Ieisurely drift back to the northwest was 
evident. 

In 1967, the mid-summer migration he­
gan on July 14 and most animaIs moved 
south to the west of Kaminuriak Lake. A 
smaller movement progressed south to the 
east of Kaminuriak Lake reaching the Eski-

Figure 12. The mid·summer migration routes south 
from Baker Lake, N. W.T., by caribou of the Kami· 
nuriak Population from July 18 to August 15,1966. 

Figure 12 
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Figure 13. The mid·summer migration routes south 
from Baker Lake, N.W.T., by caribou of the Kami­
nuriak Population from July 14 to.August 15,1967. 

mo Point area in early August. The main Figure 13 
migration west of Kaminuriak Lake split 
into three segments near Ferguson Lake, 
the main movements dispersing into small 
bands near the tree-line, and the migratory 
momentum giving way to erratic local mov­
ement patterns by early August (Fig. 13). 

In 1968, the mid-summer migration be­
gan on July 21. As in 1967, caribou moved 
south to the east and west of Kaminuriak 
Lake, and again the western movement di­
vided at Ferguson Lake (Fig. 14). Southern 
penetration terminated by August 15 at 
which time a northerly and leisurely drift 
back to the tundra began. 
- The raté of movement during mid- \ 
summer migration may vary but appears to 
average between 10 and 15 miles per day. 
The mid-summer migration south is usually 
over by mid-August. 

Mid-gummer migration routes are not as 
weIl defined as those used during spring and 
win ter migrations. As migration progresses, 
the delineation of definite routes becomes 
more difficult. Many animaIs slow down or 
cease their southern movement along the 
route and smalt groups disperse over a wide 
area. It is also very difficult to determine 
routes taken by groups of caribou from the 
sign made during migration. Byearly August 
most caribou are very dark in colour and sol­
itary animaIs orsmall bands are most diffi­
cult to see from the air, especially if they re­
mainmotionless and theweather is overcast. 

Late sUllllller and autullln 
distribution 
By August 15 the mid-summer migration· 
south has terminated, and there are typical­
ly three main areas of caribou concentra· 
tion. Banfield (1954) callcd these, from east 
to west, the Churchill or Eskimo Point Herd, 
the Duck Lake herd, and the Brochet or 
Windy Bay Herd. Loughrey dis~inguishes 
the same concentrations in September and 
early October, 1956. Owing to the periodic 
shifts in areas used by these'c0!lcentrations 
(to be discussed laler in this section), 1 pre· 
fer to designate these summering concen­
trations as eastern, central, and western. 
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Figure 14. The mid-summer migration routes south 
from Baker Lake, N.W.T., bycaribou of the Kami­
nuriak Population from July 21 to August 15,1968. 

Figure 14 
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Kelsall (1968) defines this time of year as 
"August dispersal", wh en animaIs are dis­
tributed over much of their summer range 
and aggregations numbering many thou­
sands are rare. 

In 1967, the coastal animais (eastern 
coneentration) were distributed inland 
from Eskimo Point and south to Hyde Lake 
during the first week ofSeptember. These 
caribou were moving north and northwest 
towards Padlei. In late September they 
moved inland towards South Henik Lake. 

The second area of caribou distribution 
(central concentration) during the first 
week of September was between N ejanilini 
and Sealhole lakes. Here caribou were very 
scattered and no specific movement pattern 
was detected. During mid-September, these 
caribou moved south-southeast to the west 
of N ejanilini Lake and on to Munroe Lake. 
Bv October 1, prior to the rut, thecoastal 
a~d central concentrations were moving 
toward a common area which appeared to 
be near the south end of South Henik Lake. 

The third area of distribution (western 
concentration) was on the west side of 
Nueltin Lake. Caribou remained dispersed 
and sedentary there throughout September, 
and wh ether they also reached the South 
Henik Lake area prior to the rut is not 
known. The movement pattern for the con-
centrations from 15 to October 1, 
1967, is shown in 15. 

The composition those caribou within 
the eastern and central areas of distribution 
was very similar in the autumn of 1967. The 
proportion of calves to total caribou ob­
served within the eastern concentration 
was 15.6 per cent (n 792) and that for the 
central concentration was 16.3 per cent 
(n=508). . 

By mid-August 1968, the summer migra­
tion south towards the tree·hne had ter­
minated. There were three major areas of 
caribou distribution, similar to those uti. 
lized in 1967. 

The eastern concentration remained dis­
tributed along the coast.between the Tha­
anne River and Eskimo Point. Bv mid­
September a westerly movementbegan 
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Figure 15. The distribution and movement by car­
ibou within the thrce areas of late summer distribu­
tion from August 15 to Oetober 1, 1967. 

Figure 15 
which took these coastal animaIs inland 
towards North Henik Lake and Padlei. 

The central concentration spent the lat· 
ter part of August and early September 
ne al' the Manitoba~Keewatin border ex­
tending from the coast inland to Boundary 
Lake. By mid-September these animaIs be­
gan moving northwest towards Edehon 
Lake and by September 28 were scattered 
from Geillini Lake along the Thlewiaza 
River to Edehon Lake and north to Hopton 
and Thuchonilini lakes. Those animaIs near 
Hopton Lake were moving north·northwest 
while a smaller movement turned east­
southeast near Edehon Lake. 

The western concentration was distrib­
uted in the Hicks~ W atterson lakes area by 
mid-August, remaining in this general area 
untillate September. During this period 
caribou moved back and forth in a south· 
west~northeast directioT).. Results of ground 
segregation of 598 caribou from this west· 
ern concentration duringAugust 21 to 26, 
1968, are presented in Table 3. 

By September 28 most of these westerly 
animaIs began a rapid movement southeast 
towards South Henik Lake. Several thou­
sand animaIs remained behind, however, in 
the Hicks~Watt~rson lakes area. By Sep. 
tember 28 these remaining animaIs were 
moving in various directions and showing 
no evidence of following the main rilOve· 
ment east. Small bands were moving east 
from Ennedai Lake while a larger number of 
caribou was moving south·southeast down 
the west side of Stems Lake. Caribou were 
also moving west along thc south shore of 
Hicks Lake while scattered small bands were 
moving west from the area of Watterson 
Lake. Other animaIs were moving directly 
south towards Windy Bay. Those animaIs 
remaining to the west contained a relatively 
high percentage of adult males (38.8 per 
cent) and a low percentage of calves (9.9 
per cent). 

By the last weekofSeptember 1968, 
there were four main areas of caribou con· 
centration (Fig. 16). Three of these, con· 
t~ining moet of the caribou in the popula. 
tlon, were moving towards a focal point in 

3 
Results of ground ~~fl·rM'Ot. 
caribou at Elliot 

Date 

3 years and over. 

Results of aerial segregation of caribou within the 
four areas of caribou distribu tion from Septembt:r 
26 to 1968 

(3 yr. +) 

2 

3 
4 

23.3 

the South Henik Lake area, as in 1967. The 
westernmost caribou showed no evidence of 
moving east towards South Henik Lake. No 
aerial surveys were made to determine 
caribou numbers in each of the four areas. 
Aerial segregation data on 3,073 caribou 
from the four areas are presented in Table 4. 

lnlate August 1968, ground segregation 
(Table 3) showed the western concentra­
tion contained 44 pel' cent adult males (39 
months or older) and 11 per cent calves 
(n = 599). By late September 1968, the 
proportion of calves in those animais seg­
regated from the air in Areas 1 and 2 (Fig. 
16) was n.8 per cent (n 929), a very sim­
ilar figure to that determined in late Au­
gust. The adult male proportion inlate Sep­
tember for Areas 1 and 2 was down to 28 
per cent compared to the August figure of 
44 per cent. Areas 1 to 4 showed a progres­
sively lower percentage of adult males and 
higher percentage of calves. 

During early October 1956, Loughrey 
segregated caribou within these three are as 

Calves Unclassified * 

80 

Calves 
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of concentration. The eastern concentra­
tion contained 7.5 per cent calves, the cen· 
tral (Duck Lake Herd) 8.5 per cent calves, 
and the western (Brochet Herd) 5.7 per 
cent calves. Although these calf p~rcentages 
are much lower than those observed in 
1968, il is interesting to note that the west­
ern concentration contained the lowest 
perccntage of calves. 

In late September 1968, the only caribou 
which were not moving towards South 
Henik Lake were those in Area 1. This are a 
contained the highest proportion of adult 
males (38.8 per cent) and the lowest of 
calves (9.9 pel' cent). These may have been 
animaIs which would not be participating in 
the rut. PerhàPs the numerous adult males 
were animaIs past their prime breeding age. 
Those caribou with calves may have been 
young breeding females, the strain of preg­
nancy the previous year and of nursing a 
calf during early summer having prevented 
them from entering breeding condition in 
1968. The unclassified caribou (51.3 per 
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Figure 16. The distribution and movernent of car­
ibou within the four areas of late surnrner distribu­
tion frorn August 15 to Oetober 1, 1%8. 

Figure 16 

l & 2 Western concentration 
3 Central concentration 
4 Eastern concentration . 
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cent) possibly were juveniles (yearlings and 
2-year.olds) which also would not be par· 
ticipating in the 1968 breeding season. 

There were 1,913 unidentified caribou in 
the total segregated (n = 3,073) (Table 4). 
These caribou were yearlings, 2.year.olds, 
or females 3 years of age and older. Year­
lings and 2-year-olds were estimated to com­
prise 20 per cent of the population. Sub­
tracting these from the 1,913 unclassified 
leaves 1,299 adult females. Adult males (3 
years or older) in the sample numbered 718. 
The adult male to adult female ratio was 
therefore estimated to be 55:100. This is 
similar to the range-wide adult sex ratio in 
1957-58 of approximately 54 to 60 males 
per 100 females (KelsaU, 1968). 

The total number of caribou before cal­
ving in June 1968 was estimated to be 
63,173. By late July calves numbered 
10,897, or 14.6 per cent of the total. Calves 
made up 14.3 per cent of the September . 
segregation sample. On October 1, 1967, 
calves comprised 16.3 per cent (n 508) 
of the central concentration, and again 
exactly 16.3 per cent (n 1,311) in late 
September 1968. On October 1,1967, cal­
ves made up 15.6 per cent (n = 792) of the 
eastern concentration, and at the same pe­
riod in 196814 per cent (n = 833). 

The division of the Kaminuriak Popula­
tion into three areas of late summer disper­
sion appears to be a consistent phenomenon 
(Banfield, 1954; Loughrey, 1956). Banfield 
(1954) also documents the same three con­
centrations wintering in separate areas in 
northern Manitoba and northeastern Sas· 
katchewan. From 1966 to 1968, these pop­
ulation segments retained their identity 
until after the fall migration into the taiga. 

The exact areas utilized during late sumo 
mer by these three concentrations may vary 
annually, although caribou ofthe eastern 
concentration consistently disperse along 
the coastal area near Eskimo Point. 

The central concentration, formerly 
called the Duck Lake Herd, appears peri. 
odically to shift the area utilized during late 
summer. In 1957, Pruitt (1957) docu· 
mented its movements during September 

and early October. The movements he saw 
during the faU of 1957 resemble those ob­
served in 1967. From 1960 to 1965, car­
ibou tagging operations at Nejanilini Lake 
by the Manitoba Government usually began 
in early August. At this time caribou moved 
southeast through the Baralzon-Nejanilini 
lakes area on their mid-summer migration. 
From 1966 to 1968 the mid-summer migra­
tion followed a more easterly route and in 
1968 no caribou were observed du ring late 
summer or fall near the southern end of 
Nejanilini Lake. This is possibly a tempo­
rary change and in a few years the caribou 
migration may again shift back towards 
Nejanilini Lake. 

Caribou of the western concentration 
also appear periodicaUy to change their area 
oflate summer distribution. By October 1, 
1967, these caribou were centred in the 
Windy Bay area on the west side of Nueltin 
Lake. On the same date in 1968 they were 
farther north and moving rapidly southeast 
towards Henik lakes. 

1 believe a decrease in numbers within 
each of the three concentrations over the 
past 20 years has reduced the extent of their 
seasonal migrations. Banfield (1954) docu­
ments the eastern concentration penetra­
ting as far south as the Churchill River dur­
ing late summer before moving slowly back 
north prior to the rut. The central concen­
tration penetrated as far as the Seal River 
while the westèrn animaIs reached as far 
south as the Cochrane River. In 1968 the 
eastern and western concentrations did not 
reach the taiga, while the central animaIs 
penetrated the extreme northern portion of 
the taiga near Boundary and Caribou lakes. 

The rut 
Peak breeding activity within the Kaminu­
riak Population was not observed during 
the present study. The latest aerial observa­
tions prior to the rut were made on October 
2. The breeding season occurs during the 
period of freeze-up, which makes it difficult 
to survey the animaIs by fixed-wing aireraft. 

On October 1 of 1967, the Kaminuriak 
Population was still separated into three 

distinct groups. Two ofthese were separa­
ted by 150 miles but were moving towards a 
common area between Edehon and South 
Henik lakes, where it is believed the rut oc­
curred. The third concentration was sta­
tionary on October 1 and between 110 
and 150 miles to the west of the other two 
groups. By November 3, 1967, all three 
groups had moved south into northern 
Manitoba, passing between Nejanilini Lake 
and the Hudson Bay coast. This suggests 
the westernmost caribou moved rapidly 
east du ring early October to join the other 
two concentrations. 

On October 1, 1968, the population was 
again divided into three. The most westerly 
consisted of two sub-groups, one moving east 
while the second, smaller and containing a 
high proportion of adult males, remained 
behind near Ennedai Lake. By October l, 
1968, the majority of caribou, as in 1967, 
were moving towards a common area whieh 
appeared to be near South Henik Lake. 

The rut in Canadian barren.ground car­
ibou populations has been described by 
KelsaIl (1968), Lawrie (1948), McEwan 
(1957), Wilk (1958), and Pruitt (1957). 

One of the earliest records of the rut 
within the Kaminuriak Population is by 
David Hanbury (1904). On October 26, 
1901, Hanbury observed large herds of car­
ibou near the south shore of Baker Lake: 
"1 could see deer by the thousands away to 
the west .... Il was now the height of the 
rutting season, and many fierce combats 
were taking place between the old bulls" 
(p. 73). Hanbury also mentions that those 
caribou which were distributed in late su m­
mer along the coastal area had moved in. 
land by September 20, a phenomenon 
which 1 observed in 1967 and 1968. 

A. H. Lawrie observed the rut during the 
fall of 1948 at Windy Bayon the west side 
of N ueltin Lake. The first sign of the rut he 
noted was on October 12 and "the first real 
evidence of sexual excitement on the part 
of bulls [was] on the 17th" (p. 22). He re­
corded that the peak of the rut occurred on 
the 24th with rutting behaviour declining 
thereafter. 

In early October 1956, Loughrey (1956) 
reported the "Eskimo Point Herd" and the 
"Duck Lake Herd" were on the coastal tun­
dra between the Churchill and Maguse riv­
ers. He believed the rut occurred within 
this area. The location of the westerly con­
centration was not observed, but reports 
indicated a movement south through the 
Ennedai Lake area in mid-September. At 
DuckLake on September 19,1956, Lough­
rey observed two adult males exhibit antag­
onistic behaviour by making "a few quick 
passes at each other" (p. 14). On the same 
date he saw "a bull making an unsuccessful 
attempt to mount a cow" (p. 14). Inland 
from Eskimo Point near Camp Lake, Lough­
rey observed "a more prolonged sparring 
contest between two bulls on October 4" 
(p. 14). 

Pruitt (1957), studying caribou during 
the rut at Duck Lake, Manitoba, in 1956, 
reports that "The male caribou observed 
around Duck Lake the last five days in Sep­
tember carried antlers that were freshly 
cleaned of velvet, being still bloody in sorne 
cases" (p. 2). Sparring between adult males 
was first observed by Pruitt at Duck Lake 
on September 27, 1956. 

In 1967 and 1968, caribou distribution 
and movement by October 1 suggested the 
rut probably occurred near Soùth Henik 
and Edehon lakes. The cow segment within 
each of the three concentrations initiates 
the movement to the breeding area in late 
September. The bulls rapidly catch up as 
they approach the area of rut. 

By November lof 1966 and 1967, the 
majority of caribou had penetrated south 
into the taiga on their fall migration. Aerial 
surveys during the first week of N ovember 
1967, found approximately one third of the 
adult males still carried their antlers and 
were travelling in typical bull bands. The 
peak ofbreeding activity was obviously past 
but limited breeding undoubtedly contin­
ues as the faH migration is in progress dur­
ing early November. 

Three instances of males fighting were 
recorded during the third week of N ovem­
ber 1967. AlI males involved were within 

43 



the area of cow and ealf distribution near 
the Cochrane River, Manitoba, and from 
their antler development appeared to be 
approximately 41 months of age. 

There are no observations to indicate the 
three concentrations did not move to a 
common area for the peak of the rut during 
late September and October of 1967 and 
1968. AlI three coneentrations moved south 
during the faH migration in'1966 and 1967 
into northern Manitoba at approximately 
the same time and along the same route be· 
tween Duck Lake and the Hudson Bay 
coast. This suggests aH caribou were in the 
same general area du ring the latter part of 
October. 

The question whether a common are a of 
rut is utilized by the three eoncentrations is 
important when determining whether they 
belong to the same population, in the strict 
sense of the word. The one stipulation es­
sential for a local population or deme is ran­
dom breeding during the rut. Returns from 
the tagging program at Duck Lake, Manito­
ba, suggest considerable annual interchange 
between the central and eastern concentra­
tions (Miller and Robertson, 1967). If there 
are three main rutting areas each year, but 
with considerable inter change of animals 
annually between the three eoncentrations, 
it is conceivable that gene flow between 
concentrations is still sufficient to link aIl 
into a common population. 

In the earliest stages of the rut (late Sep­
tember and early October) the three con­
centrations are separated geographicaHy. As· 
the rut increases in intensity, these three 
concentrations approaeh a connnon area, 
and breeding aetivity is believed to occur 
between animaIs of the ,three groups. The 
actual extent of interbreeding between the 
groups is unknown. 

Some breeding activity u.ndoubtedly 
occurs before the groups merge in mid-Oc­
tober. More information is required on the 
possibility of individual animaIs traditional­
ly returning to the same late summering 
concentration before each could individ· 
ually be designated a local popùlation or 
deme. 
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Figure 17. The fall migration routes (November 1 
to n, 1966) and distribution of the Kaminuriak 
car~bou population on November 17, 1966. 
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Fan migration and early winter 
distribution 
The faH migration south into the taiga 
begins in late October or early November. 
Rutting activity is still in progress as the 
migration moves into northern Manitoba, 
although the peak of activity is pasto The 
fall migration and winter distribution were 
observed in 1966-67 and 1967-68. In both 
years the three late summer concentrations 
appeared to retain their identity untillate 
January. 

In the faH of 1966, two of these concen­
trations moved into Manitoba during the 
first week of November. One moved south­
west through Nejanilini Lake, continuing 
west towards the northern end of Reindeer 
Lak~. The other moved south near the 
coast, turning west as the animals approach­
ed the Churchill River. It then moved down 
around the southern end of Big Sand Lake 
and northwest towards Brochet, joining 
the other concentration which had moved 
slowly west. Upon joining in mid-January 
these two concentrations then moved up 
the Cochrane River towards Whisky Jack 
Lake and Lac Brochet. 

The third movement south followed the 
route of the first through Nejanilini Lake, 
entering Manitoba at the end of the second 
week of November. These animaIs imme­
diately swung' west and southwest as they 
entered the taiga. This group then split, 
following two main routes while moving 
towards Saskatchewan duringlate Novem· 
ber, December, and early January. One 
group moved northwest, past the south end 
of Nueltin Lake, west pa st Kasmere and 
Fort Halliakes and then south west, the 
vanguard crossing into Saskatchewan by 
mid-January 1967. Caribou following the 
second route proceeded straight west into 
the Misty Lake countrv. 

Inmid-November 1966, another con­
centration of caribou moved into the Es­
kimo Point area from the south west. These 
animals remained on the coastal tundra aH 
winter, moving back and forth between 
Rankin Inlet and Eskimo Point. There were 
al80 small scattered bands which remained 

Figure 18. The early win ter migration routes 
(November17, 1966, to January 20,1967) and dis· 
tribution of the Kaminuriak caribou population 
on January 20,1967. 

Figure 18 
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along the lower. Seal and Knife river sys· 
tems near the Hudson Bay coast. The faU 
migration routes and distributions of the 
KaminuriakPopulation on November 17, 
1966, are shown in Figure 17. Early winter 
migration routes and distribution on Jan. 
uary 20,1967, are shown in Figure 18. 

In 1967, the entire population moved 
south into northern Manitoba with the 
exception of a few scattered animaIs which 
remained to winter on the coastal tundra. 
By October 25,1967, aIl three c?ncentra. ' 
tions entered northeastern Mamtoba. The 
migratory routes werefarther east than in 
1966 with most animaIs moving south 
near ~he Hudson Bay coast. As in 1966, the 
more southerly group swung west when it 
approached the Churchill River . .T~e re· 
maining two groups appeared to J0In near 
the southern end ofTadoule Lake but im· 
mediately separated again, one moving 
northwest towards EgenolfLake, the other 
west towards Lac Brochet. The migratory 
routes foUowed and caribou distribution by 
N ovember 20, 1967, are presented in 
Figure 19. 

By the third week of N ovemb~r 1967, 
the penetration west across Mamtoba by 
the Kaminuriak Population was farther 
advanced than in 1966. As in 1966-67, 
those animaIs which moved northwest 
towards EgenolfLake swung west, passing 
through the Fort Hall Lake area and then 
southwest into Saskatchewan. Here they 
joined the other two movements which had 
also proceeded west and northwest into 
Saskatchewan towards Charcoal Lake and 
the Cochrane River. The migratory routes 
foUowed during late N ovember, December, 
and early January and the distribution of, 
the population on January 20, 1968, are 
shown in Figure 20. 

The preceding comments and distribu· 
tion maps concern only the non·adult male 
segment of the population. The wintering 
distribution of adult males will be discussed 
in a separate section. 

Aerial observations in 1966-67 and 
1967-68 suggest that the faU migration and 
early winter distribution (N ovember 1 to 
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Figure 19. Thefall migration routes (~ove:nber 1 to 
20, 1967) and distribution of the Kammunak car· 
ibou population on November 20, 1967. 

. r----' Ca~ou. 
I. ____ .J dIstributIOn 

High density 

1 

1 

Figure 20. The early winter migration routes 
(November 20,1967, to January 20,1968) and dis­
tribution of the Kaminuriak caribou population 
on January 20,1968. 

Figure 20 
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January 31) are relatively consistent from 
year to year. There are typically three con­
centrations which move south into north­
eastern Manitoba during late October or 
early November and continue west to the 
Saskatchewan border, north of Reindeer 
Lake, from late November to the end of 
January. As in spring migration, the van­
guard of the early winter movement across 
northern Manitôba con tains the highest 
density of caribou. 

It is difficult to distinguish between faH 
migration and the period of early winter 
distribution. The term "fall migration" 
usually refers to the period when a caribou 
population moves from the area of rut, 
often in a southerly direction, to a winter­
ing area within the taiga. With reference to 
the Kaminuriak Population, based on 
winter surveillance during 1966-67 and 
1967;-68,1 consider the faU migration ter­
minates when the migrating animaIs cease 
their southerly penetration into north. 
eastern Manitoba and begin to move west 
towards Saskatchewan.Jn 1966-67, the faU 
migration terminated at the end of the sec­
ond week of November, whereas in 1967-
68 it was slightly earlier, approximately 
November 10. 

At the conclusion of the southerly pene­
tration into,Manitoba a westerly swing 
OCClUS. The three main concentrations 
continue at a more leisurely pace t~wards 
Saskatchewan, finally combining in the 
latter part of January. This westerly move­
ment coincides with the period of early 
winter distribution, from mid-November to 
late January. Movement during this period 
is much slower than that characterizing the 
fall migration. . 

The faIl migration in 1966 averaged 17 
miles per day and in 196712 miles pel' day. 
From November 10 to 20,1967, the three 
concentrations averaged Il miles per day as 
they moved west towards Saskatchewan. 
From November 20 to lateJanuary, 1967-
68, the average daily rate of travel was only 
2-3 miles per day. As 1 will describe in the 
next chapter, in 1966-67 the movement 
west continued until March and April, tak-



Snow depth measurements (in indics) taken at 
Brochet, Manitoba, from 1955-56 to 1967-68 from 
the Department of Transport meteorological records. 
--~..... Nov. Dec. 

ing sorne of the animaIs into the south· 
eastern corner of the District of Mackenzie. 

One obvious question is, are thé three 
faH and early winter concentrations corn· 
posed of the same individuals as the eastcrn, 
central, and western concentrations oflate 
summer? Due to climatic conditions it was 
impossible to de termine the isolation of the 
three late summering concentrations during 
the rut. Whether all three concentrations 
did join in 1966 and 1967, prior to the fall 
migration, i5 unknown. 1 feel the evidence 
supports the possibility that the three late 
summering concentrations retain their 
identity throughout the rut and remain dis· 
crete durillg the period of early winter dis­
tribution. It is also possible that a eommon 
area of rut is shared for a short period of 
time in October, but as the stimulus for faH 
migration increases the three aggregations 
separate and move s~mth independently .. 

One method for determining their dis· 
creteness roight be to mark a sample of ear­
ibou from each summering concentration 
and to make later aerial observations of 
marked animaIs during faU migration and 
early winter distribution. 
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In August 1967, 11 caribou belonging to 
the late summer central concentration were 
captured at water crossings near N ejanilini 
Lake, Manitoba, and marked with brightly 
coloured coUars. On January 20, 1968, one 
of these coUared caribou was observed at 
Fort Hall Lake, Manitoba. This animal was 
with the northerly concentration which had 
moved south in early November to the east 
of Nejanilini Lake, then west past Tadoule 
Lake and northwest to Fort Hall Lake. This 
one observation suggests caribou compris. 
ing this early winter movement belong to 
the late summer central concentration. 

Caribou appear to have little difficulty 
travelling or feeding when snow depths are 
less than 23 inch es (Pruitt, 1958) . This 
depth is not usually exceeded until the end 
of January (Table 5), the average depth at 
that time being 24 inches. During Novem· 
ber, December, and most of January the 
caribou are in three concentrations moving 
independently towards northeastern Sas­
katchewan. As snow depths increase, re· 
stricting ease of movement, the three ag· 
gregations combine, usuaHy near the Coch. 
rane River system. Their movement pat. 

Mardi 

Total 
on 

April 
Total 

on 
Total 

snowfall 

terns and distribution during late winter 
and early spring (February to May) depend 
on environmental conditions encountered 
in late January. In years of excessive snow 
depth (1966-67) movement may continue, 
usually to the northwest, until more favour· 
able snow depths are found. When snow 
depths are near the average, the animals 
may remain relatively stationary until the 
spring migration (1967-68). When snow 
depths are less than average, caribou tend 
to disperse over a wide area and erratic 
movement patterns may occur. In March 
1969, an aerial survey found caribou widely 
scattered in northeastern Saskatchewan 
and northwestern Manitoba. Caribou within 
the one concentration observed in Mani· 
toba were moving northeast just to the 
south of Nejanilini Lake. The depth of snow 
was very light at this time, and Brochet re· 
corded only 16 inches al the end of January 
1969. There are undoubtedly many other 
environmental factors affecting caribou be­
haviour and distribution du ring the win ter 
months. Pruitt (1958) elaborates on how 
various snow characteristics affect caribou 
in different ways. 

Although the Cochrane River area has 
traditionally been a favoured wintering 
area for barren-ground caribou, the fall 
migratory routes and early winter distri. 
bution have altered within the past 10-15 
years. Banfield (1954) distinguishes three 
faU migra tory routes into northern Mani. 
toba, but his concentrations remaincd sepa. 
rate throughout the win ter and caribou 
penetrate~ much farther south than du ring 
the present study. In the late 1940's and 
early 1950's, barren-ground caribou win. 
tered as far south as Gods Lake and Cross 
Lake, Sorne 400 miles south of the Terri. 
tori~l border. During the present study, 
maXImum penetration into Manitoba was 
less than 200 miles south of the Territorial 
border. Banfield reports the faU or autumn 
migration commencing in early November 
and terminating by January. The eastern 
fall migratory route, as documented by 
Banfieldin the late 1940's andearly 1950's, 
fo.llowed the coast, crossing the Churchill 
RIVer and continuing south into the Gods 
Lake, Cross Lake, and York F actory area. 
Th~ c~~t~al route passed south through 
NeJamhm Lake to the south west side of 
Southern Indian Lake. The western route 
followed the western shore of Nueltin Lake 
sou th into the Reindeer Lake country. The 
total population was estiruated by Banfield 
(1954) at 120,000 animaIs. 

1 have presented evidence earlier which 
suggests .this .extreme penetration south by 
the Kammunak Population is a periodic 
phenomenon. The last extreme winter 
rang~ extension south appears to have be. 
gun m the lale 1930's, reached a peak in the 
late 1940's, and thereafter receded in ex-
tent, until by the late 1950's very few car. 
ibou crossed to the south of Chu~chill River 
during the fall migration. During the pres. 
ent study, there was no evidence of caribou 
crossing the Churchill River or wintering 
south of 57°N. With the extension of win. 
ter range limits in the late 1930's and 

The western route through ~ueltin Lakc 
and south into the Reindeer Lake eountry 
appears to have been abandoned by the 
mid-1950's. In the carly 1950's, caribou 
fr~m ~he Duck Lake movement began 
swmgmg west and northwest into the Bro. 
chet area. This western swing increased 
in intensity until by the earlv 1960's the 
e~tire population followed f~ll and early 
wmter migratory routes similar to those 
described for the present study. 

Late winter and spring distribution 
The late winter distribution varied consid. 
erably between 1966-67 and 1967-68. 
In 1966-67, many caribou remained on the 
coastal tundra throughout the winter. 
Tho~e that migrated south into the taiga 
contmued a westerly pcnetration into 
no:thcastcrn Saskatchewan until mid.ApriL 
ThIS westerly movement took the van. 
guard into the District of Mackenzie as 
far as the southeast end ofWholdaia Lake. 
This was weIl within the normal wintcr 
range of caribou belonging to the Beverly 
~opulation. Caribou of the latter popula. 
tion had moved southwest through this area 
in N ovember and Dccember but were loc. 
at~d to the south as the Kaminuriak Popu. 
latlOn approached the east side of Selwyn 
Lake. There was litde contact between 
the two populations even: in late winter. 

The vanguard of the late winter move. 
ment west during 1966-67 travelled an 
ave:age of3 miles per day during February, 
2 milcs per day during the first 2 weeks of 
March, and slightly less than 1 mile per· 
day from mid·March to the first of ApriL 

1940's therewas an apparent sharp increase 
in caribou numbers, probably caused by an 
influx of animaIs from one or more of the 
western populations. 

By thelast week of February 1967, the 
vanguard had pushed across the northeast 
corner of Saskatchewan and erossed the 
Territorial border near Bailey Lake. Upon 
entering the Northwest Territories, the 
vanguard immediately turned southwest, 
moved back into Saskatchewan and conti. 
nued moving west towards Selwyn Lake. 
By late February most caribou had crossed 
over into Sa.skatchewan, while only seattered 
adult males remained in Manitoba between 
Brochet and Southern Indian Lake. 



By mid·March 1967, the vanguard had 
turned on approaching Selwyn Lake and 
here the westerly movement ceased. From 
mid·March to la te April caribou continued 
to build up in numbers in the area east of 
Selwyn Lake along the Striding River and 
the Saskatehewan-Territorial border. 
Those caribou distributed southeast of the 
vanguard continued to move to the north· 
west and by la te April most caribou, ex· 
cluding adult males, were concentrated in 
thearea east of Selwyn Lake. The spring 
migration northeast towards the calving 
grounds began during the last week of 
April 1967. 

Snow depths from January to April 1967 
were considerably greater than the 13-year 
average recorded at Brochet, Manitoba. 
The excessive depth of snow possibly mo· 
tivated the animaIs to eontinue to the 
northwest seeking more favourable con· 
ditions. Snow depth measurements taken 
in early April indicated a considerable 
break between Brochet and the east side 
of Selwyn Lake, approximately 200 miles 
to the north west. The snow depth at Bro· 
ehet at the end of Mareh was 42 inch es 
(Table 5). At ObreLake, east of Selwyn 
Lake, the snow depth in the bush was rec· 
orded at 33 indics. The late win ter dis· 
tribution by the cow, calf, and juvenile 
segment of the population from F ebruary 
to late April 1967 is shown in Figure 21. 

In 1968 the late win ter distribution 
varied considerably from that of 1967. The 
early winter movements and distribution, 
as previously deseribed, were very similar 
in the 2 years. 

In January 1968, the main eoncentra· 
tion of cows, calves, and juveniles moved 
west across the border intô Saskatchewan. 
As described prèviously, this movement 
consisted of three separate concentrations 
which had followed individu al routes 
across northern Manitoba. The northern 
two concentrations joined and moved 
towards Phelp's Lake. They then turned 
south and back east, reaching the Charcoal 
Lake area and here joined the third cOn· 
centration which had recently penetrated 
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Figure 21. The area of late winter distribution (F eb· 
ruary to April 1967) of the cow, calf, and juvenile 
segment of the Kaminuriak caribou population 
which wintered within the taiga, and their location 
in late April 1%7. 

Figure 21 

distribution 
High density 

into Saskatchewan, having moved north. 
west from Big Sand Lake. By mid.February, 
a northerly movement was in progress and 
caribou were moving north across Char Goal 
Lake, past Hara and Kingstonlakes and 
swinging northeast. Near the end of Febru. 
ary a reverse movement occurred, thc 
northernmost caribou moving south and 
southeast towards Misty Lake and south· 
west tO\vards Sava and Waspison lakes. By 
mid·Mareh a northerly movement was 
aga in in progress and the wintering caribou 
were separated into t"o distinct eoncen· 
trations. One moved into the Hara-Neya. 
nunlakes region while the other remained 
in the CharGoal Lake area. There was also 
a small concentration which remained near 
Misty Lake. This conccntration remained 
relatively stable untillate April when the 
southerly concentration moved northwest 
past Misty Lake and began the spring mi· 
gration to the calving ground. The north. 
ern concentration remained stationary 
while the Chareoal Lake caribou were mi. 
grating northeast to Nueltin I.ake in mid­
May. Although the area oflate winter 
distribution was restricted in 1968, local 
movement patterns were occurring conti· 
nuously. 

From February to May there were two 
local areas of high caribou density. One of 
thcse areas was centred near Hara Lake 
while the other was slightly more to the 
south, near Charcoal Lake. Caribou were 
distributed between and around these two 
areas, and with continuous local movement 
patterns, considerable interchange of car· 
ibou oGcurred. The area oflate win ter dis­
tribution from January to May 1968 is 
shown in Figure 22. 

Five surveys were flown over the area of 
caribou distribution from January to April 
1968, and the number of caribou was esti· 
mated at 51,214 ±4,612 at the 95 per cent 
confidence level. This included the majority 
of adult females, calves, and juveniles 
within the population plus a small number 
of the adult males. 

The area of caribou distribution de. 
creased and densities increased from Janu· 

Figure 22. The area of Jate winter distribution (F eb. 
ruary to April 1968) of the cow, calf, and juvenile 
segment of the Kaminuriak caribou population 
which wintered in the taiga in 1%7-68. 

Figu'rc 22 
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ary to April 1968. The area of distribution 
decreased from 3,594 square miles in Janu­
ary to 682 square miles by April. Caribou 
densities during this same period increased 
from 14 caribou per square mile to 68.5 
caribou per square mile. This is an extreme­
ly high density of caribou for su ch an ex· 
tended period of time. Kelsall (1968) rec· 
orded a density of 65.3 caribou per square 
mile near the north shore of Great Slave 
Lake in 1954-55 but thought the herd had 
been on that range for only a few weeks. 
Although surveys were not flown in 1966-
67 to obtain a tot,al estÏmate, densities in 
March and April near Selwyn Lake certain­
ly must have approached 50 to 60 caribou 
per square mile. Kelsall (1968) suggests 
densities approaching 60 or more caribou 
per square mile on winter range for an ex­
tended period are uncommon. My observ­
ations suggest such densities may occur 
frequently during the winter months, de· 
pending on environmental conditions 
during the mid and late wlnter period. 

Snow depths in the late winter of 1%7-
68 were greater than the 13-year average 
at Brochet (Table 5), but did not reach the 
depths recorded for 1966-67. Snow depth 
in late January 1969 was only 16 inches, 
far below the 13-year average of 24 inches, 
and the depth in March did not exceed 18 
inch es. A short survey flown in March 1969 
found caribou distributed over a vast area. 

During winters of excessively deep snow 
in the taiga, caribou continue to move, gen· 
erally back toward the tree·line, seeking 
out areas containing favourable snow con· 
ditions, particularly areas with minimum 
snow depths. During such winters, caribou 
may move back onto the tundra, or remain 
north of the tree·line aIl winter. Wh en 
snow depths are not much greater th an av­
erage, caribou wintering in the taiga may 
bec orne relatively sedentary, with densities 
increasing throughout the late win ter 
months. Caribou tend to disperse over a 
wide area when winter snow depths are 
less than average and restrictions on move. 
ment and feeding are minimal. The pre­
ceding generalities on caribou movement 
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and distribution are based on only a few 
years' observations and there are undoubt· 
edly many nival characteristics other th an 
depth which influence late winter move­
ment and distribution patterns. 

Adult male win ter distribution 
Unlike the cow, calf, and juvenile segment 
of the population which usually forms 
large win ter concentrations, adult males 
remain in sm aIl bands, usually distributed 
to the south of the main wintering area. As 
the faU migration from the tundra into the 
eastern portion of the forested winter range 
is in progress, most adult males move south 
with the main body of caribou. The rut 
may still be in progress, and although many 
bulls have regrouped into segregated bands, 
others are still engaged in breeding activity. 
By mid·November the rut has terminated, 
except for a few younger males, and the 
main body of caribou has ceased its souther. 
ly movement and is moving west towards 
the Saskatchewan border. Bands of adult 
males, although many still carry their ant· 
lers, begin dropping out of the main body 
of animaIs, and drift southwest. They also 
drop behindthe vanguard and set a more 
leisurely paee as they cross northern Mani­
toba. By January segregation of adult males 
from the main wintering concentration is 
complete, and bull bands are distributed 
from Southern Indian Lake west to Rein· 
deer Lake and northwest to northern 
Wollaston Lake. A few adult màles may 
remain on the eastern perimeter of the cow, 
calf, and juvenile distribution, along the 
lower Cochrane River and the Lac Brochet-­
Whisky Jack lakes region. The wintering 
distribution of adult males becomes quite 
restricted. Favoured adult male wintering 
areas are Big Sand Lake, Horseshoe Lake, 
lower Cochrane River, and the north and 
northeast side of Wollaston Lake east to 
Whisky Jack Lake and southeast to Rein. 
deer Lake (Fig. 23). 

Although the main body of wintering 
cows, calves, and juveniles may remain dis­
crete from the nearby Beverly Population, 
there Îs contact between adult males from 

the two popul'ations in the area north of 
Wollaston Lake. The extent of interchange 
by males between populations is unknown, 
but it is probable that adult males are not 
as loyal to a particular population as adult 
females appear to be. 

Kill statistics from the coastal communi­
ties suggest a high percentage of those cari. 
bou wintering on the tundra are males over 
1 year of age. From November to May of 
1967-68,58 per cent of the caribou over ] 
year of age shot by Eskimos from Rankin 
Inlet, Whale Coye, and Eskimo Point were 
males. At these same communities males 
over 1 year of age made up only 45 per cent 
of the summer and fall kill. 

Males in their first, second, and third 
winter usually remain with the predomi­
nantIy eow concentrations. Males in their 
fOUfth winter may join the bull bands or re· 
main with the eow and calf groups. Males in 
their fifth'winter and older usually remain 
south of the c~w, calf, and juvenile groups. 

The reason for adult males wintering , 
south of the main wintering groups is 
largeiy unknown. This segregation of adult 
sexes benefits the females, cal:ves, and 
juveniles as they undoubtedly concentrate 
on the prime win ter range under the most 
favourable existing conditions without 
competition from adult males. Adult males 
are capable of sustaining themselves in 
deeper snows and less favourable condi­
tions due to their superior body size and 
physical strength. This winter segregation 
phenomenon may be the result of social 
dominance between the adult classes. Adult 
males are antlerless while adult breeding 
females carry their antlers until the follow­
ing calving period. Adult males may win ter 
away from the cow bands not from choiee 
but from necessity. Most 2·year.old males 
and man y of the 3-year.olds carry their 
antlers throughout mu ch of the winter 
whieh places them close in dominance to 
the adult females and permits them to re· 
main within the cow groups. 

As the spring migration to the calving 
ground begins in late April and early May, 
many adult males have moved north into 
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Figure 23. Important wintering areas (January to 
May) for adult male caribou of the Kaminuriak 
Population during the winters ofl966-67 and 
1967-68, 
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the southern fringe of cow, calf, and juve. 
nile distribution. They do not, however, 
move north out of the taiga with the cows 
but rather follow the retreating snow Hne 
north, moving at a leisurely pace and 
spreading out over much of the range north 
of the tree-line. 
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Aerial snrveys 

Introduction 
A comprehensive literature review of aerial 
surveys used in wildlife research and man­
agement would be a monumental task, 
whieh this report will not attempt. Practi­
caBy every state and province in North 
America has used aerial surveys to obtain 
population estima tes of various species 
of game birds and mammals. Most surveys 
can be elassified by method into one of 
the following six general categories. 

1. Linear strip transect survey 

This technique consists of flying spaced 
transects over a predetermined are a of ani­
mal distribution. A standard altitude and 
angle of observation result in a constant 
strip beneath the plane within which aU 
animaIs are counted. The number of ani­
maIs per square mile is calculated and 
extrapolation provides an estimate of the 
population within the area surveyed. The 
area surveyed may be divided into strata 
depending upon the distribution,of the 
animaIs on transeet. The total nutnber of 
animals within eaeh stratum is then calcu­
lated from the results of the enelosed tran­
sects. This has been the most frequently 
used technique for caribou inventories. 
Banfield (1954), KelsaU (1957, 1960), Lough­
rey (1955, 1956, 1957), Williams (1966), 
Tener (1963), Kelsall and Hawley (1966), 
and Thomas (1969) used this technique 
for estimating caribou populations in the 
Northwest Territories, and Bergerud (1963) 
used it in Labrador and Newfoundland. 

2. Stratified random sampling survey 

The occupied range of the po.pulation is 
divided into strata based on varying densi­
ties. Each stratum i5 then divided into a 
grid of standard sampling units. The num­
bers of animaIs on randomly chosen units 
are counted. Intensity of sampling depends 
on the estimated density within each stra­
tum. Standard statistical methods are used 
to calculate the total population. This tech· 
nique has been used to census moose 
(Evans et al., 1966) and caribou (Siniff and 
Skoog, 1964) in Alaska. 

3. Total count census 
This technique consists of counting aU the 
animaIs within the area occupied by a pop­
ulation. This method is difficult and there­
fore rarely used. It has been used, with 
limited success, for determining elk pop­
ulations in Montana (Lovaas et al., 1966). 
The total count census has been used 
successfully in areas where animaIs are 
usually in groups and not obscured by 
vegetation, such as elephants on the plains 
of Africa (Buss and Savidge, 1966). This 
technique has never been applied to caribou 
populations, although total counts of parts 
of populations, combined with sampling 
surveys of the rest, have been used during 
seasonal migrations (Thomas, 1969). 

4. Aerial photography 
Aerial photography has been used exten­
sively for determining the size of animal 
populations, mainly as an aid during sam­
pling surveys. Photography of waterfowl 
nesting colonies and areas of seasonal con­
centration has long been used, usually for 
obtaining an annual index of species abun­
dance to assist in management programs. 
Milton and Darling (1966) summarize the 
uses of aerial photography in wildlife 
management and research and provide 
examples of its application. Aerial photog­
raphy has been used extensively in Africa to 
determine the size and composition oflarge 
game animal populations (Watson, 1966). 

Aeriai photography is essential for deter­
mining the size oflarge aggregations of 
many hundreds or thousands of animaIs. It 
can be most effective in areas void of heavy 
forest cover, such as the open grasslands of 
Africa or the northern tundra. 

Banfield (1954) first used photography to 
assist in estimating size and composition of 
hcrds ofbarren-ground caribou in northern 
Canada during the late 1940's. Loughrey 
(1955, 1956, 1957) used aerial photography 
to obtain composition data for barren­
ground caribou in the District of Keewatin. 
Thomas (1969) relied on aerial photog. 
raphy during his spring survey of the three 
western caribo,u populations for composi-

tion data and as an aid in determining total 
numbers during spring migration. 

5. Infra-red and heat-sensitive photography 

Although depending on similar search and 
photographic techniques as standard photo. 
graphy, heat-source sensing applied to wild· 
life inventory differs sufficiently to require 
separate discussion. 

Sorne of the wide range of application of 
remote sensing devices are described in the 
Proceedings of the Fourth Symposium on 
Remote Sensing of Environment (1966). 
The possibilities for its applieation in wild· 
life inventories appear virtually unlimited. 
Croon et al. (1968) had partial success with 
remote sensing equipment applied to the 
white-tailed dcer herd on the George 
Reserve in Michigan. 

... the inability of infra'.red to penetrate green 
leaf canopy, variability of animal and back­
ground apparcnt temperatures depending upon 
weather and other factors, difficulty in distin­
guishing between species of animaIs, and high 
initial eost of the seanning devicc are substantial 
limitations to the use of the technique. (p. ï51) 

The use of remote sensing devices for 
censusing barren-ground caribou has not , 
yet been attempted. Once suitable appli­
cations have been developed, it can be ex­
pected to provide more accu rate population 
inventories than any existing technique. 

6. Habitat sampling survey 
This census technique is typically applied 
to animaIs which are restricted to a very 
limited type of habitat, e.g. furbearers such 
as muskrat (Ondatra zibethica) and beaver 
(Castor canadensis). A sample of the total 
drainage systems within a restricted area 
can be flown, counting aU beaver lodges in 
use; knowing the average number of beaver 
per lodge, one can estimate the total pop­
ulation. It is necessary to classify the drain. 
ages into strata, based on the habitat, using 
recent aerial photographs. 

A variation of this technique was uscd 
for determining the numbeI: ofbrown bears 

(Ursus arctos) along the Chignik ~ Black 
lakes drainage of the Alaska Peninsula 
(Erickson and Siniff, 1963). 

This technique cannot be applied to bar­
ren-ground caribou populations. It should 
be noted, however, that because caribou 
use particular areas of the range depcnding 
on the season, their populations can be in. 
ventoried by sampling an cxtremely small 
portion of the total range. In particular, a 
large and important segment of the herd can 
be surveyed on the calving ground, which 
comprised approximately 2 per cent of the 
total range of the Kaminuriak Population 
from 1966 to 1968. 

Present study 
The problems encountered in attempting 
to estimate the size of a barren-ground car· 
ibou population are many and varied. Brief 
mention will be made of several of the more 
important. 

Perhaps the most important is the re­
moteness of the study area and the ex· 
treme elimatic conditions there. Aircraft 
must opera te under severe conditions, and 
mechanical failure may ground one for 
days. At certain seasonsof the year, es­
pecially during spring and fall, weather 
conditions may prevent a small aircraft 
from flying for several consecutive weeks. 
In our study area, the maritime Ïnfluence 
of Hudson Bay accentuates extremely un­
favourable climatic conditions. 

The gregarious and migra tory behaviour 
of barren-ground caribou creates the pro­
blem oflocating the animals before any 
sur vey . As mentioned, the calving ground 
comprised only 2 per cent of the study 
area, and the proportion of total range 
utilized by the main wintering concen· 
tration from January to May 1968 varied 
from 3 per cent to .6 per cent. Locating 
that partieular .6 per cent of the range in 
an area of approximately 109,000 square 
miles ean be a major accomplishment. 

The lirst year of the study was devoted 
to determining the seasonal distribution 
and degree of segregation of the popula­
tion. Sevcral surveys were attempted during 

the first year but the results were not sa­
tisfactory. A survey of the calving ground 
in June 1967 and surveys over two of the 
late summer concentrations in 1967 did 
not prove successful, but provided ex­
perience for future surveys. 

The first successful aerial surveys were 
conducted during the winter of 1967~68. 
They were followed by a survey over the 
calving ground in June 1968 and aerial 
photography over the area of post-calving 
distribution in July 1968. Data from these 
surveys, combined with information ob­
tained on faU adult sex ratios, adult female 
pregnancy rates, and annual recruitment 
and mortality resulted in a total population 
estimate. 

Win ter surveys 
It was fortunate that in 1967~68 the main 
body of cows, calves, and juveniles wintered 
within a very small proportion of the total 
range and remained relatively stationary 
from mid-winter until spring migration. 
Very few caribou wintered along the coastal 
tundra as they may do in certain years. 

By January 1968, the main caribou con­
centration wasloèated north of Reindeer 
Lake, near the Manitoba~Saskatchewan 
border, where it remained until May (Fig. 
22). The majority of adult males (36 months 
or older) were outside this area, although 
within the taiga. 

Methods 
The first survey was conducted during mid­
January 1%8. Distribution of the animaIs 
within the taiga eliminated the possible use 
ofphotography asa census method. A 
stratilied random sampling survey would 
not have proven satisfactory due to the 
high density of caribou within the taiga. 
The method chosen was the linear strip 
transect survey. A transect width of one 
half mile could be adequately covered by 
two observers at an altitude of 400 feet. 

By spacing markers on a frozen lake 
surface, it was determined that a blind spot 
75 feet wide existed beneath each observer. 
This was excIuded in the calculations, so 
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Figure 24. A sketch showing the specifies for the 
transects flown during caribou surveys of the Kami· 
nuriak populàtion [rom January to April 1968. 

that the total width of the transect on which 
caribou were counted was 046 of a mile. 
The plane window and wing strut were 
marked wlth tape at an angle of 72° with 
the line of vision to the ground, assisting 
each observer in determiIiing the transect 
width (Fig. 24). The aircraft used on an 
aerial surveys was a Cessna 180 with long­
range fuel tanks and an air speed on trans­
ect of approximately 100 mph. 1 always . 
acted as the first observer and three differ­
ent individu aIs acted as second observer 
during the winter surveys. The approximate 
boundaries of caribou distribution were 
determined by preliminary flying before 
each survey. Before beginning eaeh survey, 
transects were drawn over the area of 
distribution on 4 mile i inch topographie 
maps. Transects were divided into equal 
sections, each marked with a Ietter. Aline 
was drawn on a notebook page representing 
the transect, with equivalent lettered sec­
tions. As a transect was being flown, observ­
ations were recorded in the notebook at 
the appropriate spot on transect. This pre-
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area 

vented the map from becoming cluttered 
with observations and allowed for later 
stratification of the area based upon similar 
caribou densities. Surveys were completed 
in 1 day except for the January survey 
which required 2 days. 

Results 
Monthly aerial transect surveys were flown 
over the main wintering concentration of 
the Kaminuriak Population from January 
to April 1968. Two surveys were flown on 
consecutive da ys in February, resulting in 
a total of five win ter surveys over a concen­
tration of caribou which experienced little 
change in total numbers over this 4·month 
period. The proportion of oecupied range 
surveyed was lIA per cent except for the 
two February surveys when it was in­
creased to 18.3 per cent and 22.7 per cent. 

January surt'ey 
The total area occupied by caribou in 
January was 3,594 square miles. The linear 
transects flown are shown in Figure 25. The 

occupied area, divided into strata based 
on caribou densit y, is shown in Figure 26. 
Results from the survey and calculations 
of caribou numbers are provided in 
Tables 6 and 7. 

The average density was 14 caribou per 
square mile, with extremes of 2.4 and 40.5 
per square mile. The number of caribou in 
the area was calculated to have been 
51,545. 

February survèy 
The area occupied by earibou had decreased 
considerably by the time of the February 
survey. The total area occupied was cal­
culated at 1,274 square miles, less than 
one third the extent of the January distri­
bution. The survey technique and method 
of estimating total numbers were similar 
to the January survey. The average density 
had increased to 3904 per square mile 
(range 1.6 to 10804). The total number of 
caribou was estimated to be 50,204. 

A second survey was flown the following 
day over the area of high density, the tran· 
sects being north -=-south rather than east­
west as the earlier on es were. This second 
survey was flown to determine if the direc­
tion of transects possibly influences visi­
bility and thus results in a substantial 
variation between estimales of total caribou 
numbers, and also to prov'ide a check on 
the accuracy of the previous survey. It was 
found that the estimated number of caribou 
in the area surveyed twice varied only by 
230 animaIs (47,998 vs 48,228). 

!Warch survey 
The area of distribution by March had 
decreased to only 870 square miles. The 
average caribou density had increased to 
65_6 per square mile (range 604 to 245.2). 
The total number of caribou was estimated 
to be 57,110, an increase helieved due to a 
movement from the south by a number of 
adult males. Composition figures are not 
available to substantiate this belief, 
however. 

Figure 25. The area of caribou distribution and 
transects flown du ring the aerial survey in January 
1968. 
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April survey 

The area of caribou distribution was 
becoming very irregular by mid-April 
1968, with the onset of spring migration, 
resulting in the total estimate of caribou in 
the area decreasing to 46,779 animaIs. 
Sorne caribou are believed to have already 
moved out of the main area of distribution 
and drifted to the north. The area of dis­
tribution had decreased to 682 square 
miles, only 18 per cent of the area occupied 
in January. The average density of caribou 
was 68.5 per square mile. 

Discussion 

The estimate of total caribou within the 
area of occupied range surveyed from Janu­
ary to April 1968 varied from 46,779 to 
57,110. 

Using the Student's t distributionadapt­
ed for a small sample with 4 degrees of 
freedom and the standard deviation from 
the formula 

S'X = SI ~ 
where 
S = Ir~=---;-(x--=x)C-;;2"I-n_-';1-

the mean number of caribou within the 
area occupied as delineated for each survey 
is estimated to have been 51,214 ± 4,612 
at the 95 per cent confidence level. At the 
90 per cent level the number was 51,214 ± 
3,542. At the latter level the number was 
estimated to be between 47,672 and 54,756, 
the limits being ± 6 per cent of the mein. 

Using a quadrat sampling method in two 
areas of Alaska, Evans et aL (1966) esti­
mated the extent of possible vari~tions from 
the mean sizes of môose populations, at the 
90 per cent confidence level, to be between 
± 21 and ± 32.17 per cent of the mean. 
Siniff and Skoog (1964), using a stratified 
random sampling survey technique, esti­
mated that the Nelchina caribou herd in 
Alaska numbered 54,452 ± 11,867 at.the 
95 per cent confidence level. The results of 
five win ter surveys over the Kaminuriak 
Population are in close agreement with a 
standard deviation of only ±3,542 animaIs 
at the 90 per cent confidence level. 
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My results are not adjusted to account 
for caribou possibly unrecorded on tran· 
sect. During mid.day, when the surveys 
were flown, most caribou were resting on 
lakes and were certainly counted when on 
transect.lt is estimated that at least 80 per 
cent of aIl caribou were on the lakes when 
the surveys were flown. Since sorne animaIs 
in the bush were also counted, the number 
unrecorded on transect was probably less 
than 10 per cent. 

The estimates of Observer 1 were con-
sistently higher than those of Observer 2, 
probably owing to the former's experience 
at observing caribou in the bush from the 
air. Observer 1 recorded 56 per cent of aIl 
caribou observed on transect during the 
five win ter surveys, varying from 51 per 
cent during the April survey to 60 per cent 
duting the second February survey. During 
the calvÎng ground survey over the open 
tundra in June 1968, Observer 1 recorded 
53 per cent of the caribou observations. 

The majority of females 36 months and 
oider, calves, yearlings, and 2-year.old 
animals in the population are believed to 
have been within the area surveyed. Most 
adult males 36 months and oIder were ex-
cluded from the winter estimates. 

The win ter caribou distribution in 1967-
68 was such that an estimate was possible 
from aerial surveys. When snow depths are 
light the population may be distributed over 
much of the forested winter range and the 
coastal tundra area. Deep snow, su ch as oc-
curred in 1966-67, appears to keep the ani. 
mals moving throughout the winter and 
many may also remain on the tundra. Caribou 
might be extremely difficult to survey wh en 
a general movement is under way as those 
passing through the bush would possibly be 
hidden from view. This problem of detect-
ing caribou in the bush may be overcome 
when remote sensing techniques have been 
further developed. 

Calving ground survey 
One of the few predictable behavioural 
patterns in the annual movement cycle 
of barren-ground caribou 1S the affinity of 
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Figure 26. The area of caribou distribution sur· 
veyed in January 1968 divided inta density.de· 
pendent strata used in calculating an estimate of 
total caribou numbers. 

,Figure 26 
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Table 6 
Recorded caribou ob~ervations du ring a Iinear aerial 
transect survey over the main ,area of wintering dis· 
tribution of the Kaminuriak Population in January 
1968. 

24 5.5 
24 5.5 

13 24 5.5 
Stratum 3 
14 12 2.8 
15 12 2.8 
16 12 2.8 
Stratum 
17 12 2.8 
18 12 2.8 
19 12 2.8 
20 12 2.8 

21 12 2.8 
22 12 2.8 

19 4.4 
19 4.4 

4.4 
7 

19 4.4 
19 4.4 
19 4.4 

8 
19 4.4 
19 4.4 
19 4.4 
19 4.4 

9 
16 3.7 

10 
16 3.7 

11 
1 58 13.3 
2 50 lL5 
3 6.5 1.4 

29 67 15.4 
30 67 15.4' 
31 67 15.4 

12 
50 3 38 8.7 
J 4 38 8.7 

5 38 8.7 
6 33 7.5 
7 23 5.2 
8 2.5 

1 
1 .' --

5.5 11 32 37 69 5.8 6.7 6.2 
5.5 11 46 44 90 

5.5 11 225 221 446 

2.8 5.6 70 10 80 25 3.5 14.2 
2.8 5.6 62 13 75 22.1 4.6 13.3 
2.8 5.6 37 11 48 13.2 3.9 8.5 

2.8 5.6 90 13 103 32.1 4.6 18.3 
2.8 5.6 103 65 168 36.7 23.2 29.9 
2.8 5.6 134 56 190 47.8 20 33.9 
2.8 45 106 151 16 37.8 26.9 

2.8 5.6 0 19 19 0 6.7 3.3 
2.8 5.6 58 0 58 20.7 0 10.3 

4.4 8.8 70 72 142 15.9 16.3 16.1 
4.4 8.8 207 64 271 47 14.5 30.7 
4.4 8.8 81 86 167 18.4 19.5 18.9 

4.4 8.8 30 53 83 6.8 12 9.4 
4.4 8.8 29 51 80 6.5 11.5 9 
4.4 8.8 97 21 118 22 4.7 13.3 

4.4 8.8 265 193 458 60.2 43.8 52 
4.4 8.8 109 106 215 24.7 24 24.3 
4.4 8.8 259 137 396 58.8 31.1 44.9 
4.4 8.8 65 116 181 14.7 26.3 20.5 

3.7 7.4 81 11 92 21.8 2.9 12.3 

3.7 44 6.2 5.6 5.9 

13.3 26.6 16 25 41 L2 1.8 1.5 
11.5 23 27 36 63 2.3 3.1 2.7 

1.4 2.8 4 7 11 2.8 5 3.9 
15.4 30.8 28 46 74 1.8 2.9 2.4 
15.4 30.8 53 25 78 3.4 1.6 2.5 
15.4 30.8 11 42 53 .7 2.7 1.7 

8.7 17.4 13.9 21.2 17.5 
8.7 17.4 12.2 15.1 13.7 
8.7 17.4 47.9 32.9 40.4 
7.5 15 17.3 28.4 22.8 
5.2 10.4 18 27.5 22.7 
2.5 38.8 8 
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Estimate of total caribou numbers within the area 
ofwintering caribou distribution surveyed in Janu· 

1968. 

Stratum 

the pregnant females to return each spring 
to a traditional calving area. 

The Kaminuriak Population had not been 
as intensively studied before 1966 as the 
more westerly mainland caribou popula­
tions. The exact calving area was unknown. 
Loughrey (1956) believed it was east of 
Kaminuriak Lake but had limited observa­
tions to support his theory. Malfair (1963) 
fiew surveys in early June and found the 
area of calving to be east of Kaminuriak 
Lake and south towards Maguse Lake. 
Although spring migratory routes varied, 
the calving grounds in 1966, 1967, and 
1968 were within the area described by 
Malfair. 

There have been few attempts to deter­
mine the number ofbarren-ground caribou 
within the calving area by aerial surveys. 
Williams (1966) surveyed the calving 
ground of the Bathurst Inlet Population 
utilizing the standard strip cens us method. 
Hemming and Glenn (1969) used aerial 
photography for censusing calving areas in 
Alaska. 

Methods 

Surveys were fiown to determine the migra. 
tion routes from the taiga to the calving 
ground during May and early June 1968. By 
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Estimated no. of caribou 

J une Il, most pregnant females were on the 
calving ground and many had already given 
birth. . 

On June 12, east -west transects, 6 miles 
apart, were fiown to delineate the exact 
boundaries of the calving ground. These 
boundaries were outlined on 4 mile = 1 
inch topographie maps. The calving area 
was then divided into a grid of 16-square­
mile plots, numbered from 001 to 168. 
Using a table of random numbe-rs, 30 of 
these were selected. It was later found that 
two of these plots lay outside the calving 
area, and only the remaining 28 were used 
in the sample. 

AlI fiying was performed in a Cess na 180 
aircraft with long-range fuel tanks, per­
mitting a maximum of 6 hours between re­
fueling stops. An Eskimo assistant from 
Rankin Inlet acted as second observer, and 
was situated at the left rear window. The 
windows and stru ts were marked as de­
scribed for the winter surveys, to assist 
each observer in recording aU caribou 
within a strip of one quarter mile from the 
plane at an altitude of 400 feet. Although 
the plane was thus marked, due to the 
brevity of each transect (4 miles) it was not 
difficult for each observer to remember the 
location in relation to topographic features 

of carib(.lU previously counted. The trans­
ects were flown at one half mile intervals, 
providing total coverage of each sample 
plot. The blind area directly beneath the 
plane was calculated at .9 square mile for 
each plot, or 5.6 per cent of the total area. 
Many caribou ran out from under the plane 
and were thus counted. The pilot also as­
sisted in observing caribou directly in front 
of the plane. This theoretical error of 5.6 
per cent was therefore reduced. 

The survey began on June 13. Calves 
were not included when calculating num­
ber of animaIs on the calving ground. Snow 
covered approximately 30 per cent of the 
ground, producing a brown and white 
mosaic appearance. Sorne caribou un­
doubtedly escaped observation against this 
variegated background. In the calculations, 
1 allow for 20 per cent of the caribou not 
being recorded. This includcs animaIs mis­
sed directly under the plane and those un­
observed due to observer error. 

A second survey was to be fiown at the 
conclusion of the first survey to provide 
a comparison of techniques and results. 
The second survey was to be based on a 
division of the calving area into a grid of 
36-square-mile plots of which 20 were to 
be randomly selected. On each selected 
plot, !inear transects were to be flown pro­
viding approximately 30 per cent coverage. 
Owing to unfavourable weather and to the 
gathering of the caribou into nursery bands, 
thus changing distribution and calving 
ground boundaries, this second survey was 
not completed. Before cancellation, how­
ever, five of the 36-square.mile plots were 
sampled, permitting the results to be com­
pared to the earlier survcy over the same 
area. 

Results 

Deep spring snow and a late breakup re­
sulted in difficult travelling conditions for 
the migrating caribou in 1968. Because of 
this, many cows dropped their calves far­
ther south than in the previous 2 years, 
producing an extended north-south axis 
across the calving ground (Fig. 5). The 

.~--_ ... _------------------------------

north-south extension of the calving 
ground mcasured 130 miles and the aver­
age width approximately 22 miles. The 
total area was 2,333 square miles. The calv­
ing ground, divided into the] 6-square. 
mile grid and the 28 blocks randomly se­
lected for the sample, is shown in Figure 
27. The numbers of caribou counted on 
these 28 randomly selected plots are pre­
sented in Table 8. Allowing for 20 per cent 
of the carib9u being unrecorded on each 
plot, the average numher of caribou per 
square mile is 14.7. 

The results of this survey can he fitted 
to a Poisson distribution (Table 9). The 
Poisson distribution with me an 2.82 was 
used to calculate the frequency of each 
class expected in the sample of 28 plots. 

mXe'ffi 
P(x)=-­

X! 
In a Poisson distribution the mean is 

equal to the variance. The difference be­
tween the mean and the variance in this 
distribution is .89. In sampling a caribou 
population this differcnce is considered 
negligible. The Chi.Square 
X2 (Oi-Ei)2 

Ei 
tests the observcd data with the expected 
data (Fig. 28). 

The percentage expected in each class 
was used to determine the number of cari. 
bou in the entire 2,333 square miles of 
calving ground, using the mean of each 
class as the number of caribou per square 
mile (Table 10). 

The number of caribou (excluding calves) 
on the calving ground, estimated by fitting 
the observed data to a Poisson distribution 
was 27,178. Adjusting for the estimated 20' 
per cent error, the total number of caribou 
on the calving ground was estimated to 
be 33,962. 

As mentioned, a second survey was 
attempted but abandoned owing to un­
favourable caribou distribution. Before this 
second survey was terminated, live of the 
36-square-mile plots in the extreme nor­
thern portion were sampled. Each plot was 
sampled by flying east - west transects which 

Figure 27. The 1968 calving ground divided into a 
grid of 16.square.mile plots, and the 28 plots ran . 
• Iomly selccted for a total count of caribou. 
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gave approximately 30 per cent coverage of 
each. The average caribou density, based on 
the five 36-square-mile plots sampled, was 
10.3 caribou per square mile. The estimated 
number of caribou within the 475-square­
mile area sampled was 4,892. Four ofthe 
16-square-mile sample plots from the first 
survey were also situatedwithin this 475-
square-mile area. The average density from 
these four plots was 9 caribou per square 
mile, yielding an estimate of 4,274 caribou 
present. These calculations are strictly for 
comparison of the two techniques and are 
unadjusted for observer error. Estimates 
from the second survey are 12 per cent less 
than from the first. 

Discussion 
The most suitable time for estimating the 
number ofbreeding females within a 
barren-ground caribou population is during 
the period of calving. The affinity of preg. 
nant females for a traditional calving 
ground assists the researcher in planning 
the survey. The lack of forest coyer, the 
relative randomness of distribution, and 
the short sedentary period during calving 
all contribute to the accuracy of the survey 
estimate. Aerial and/or ground segregation 
can provide the composition of those 
caribou on the calving ground and thë 
proper adjustments will result in an accu­
rate estimate of the number ofbreeding 
females within the population. This is the 
basic figure necessary when studying the 
population dynamics of a caribou popula. 
tion. An estimate of caribou numbers in a 
population can be calculated using only the 
information obtained from a calving ground 
survey. 

A survey similar to that flown over the 
1968 calving ground is weIl adapted for the 
existing conditions. Any variation of a 
random sampling survey can be utilized, 
although 1 suggest stratifying the area first 
and adjusting the intensity of sampling ac· 
cordingl y. The use of two aircraft would 
enable an increase of sampling intensity, 
which would result in a more accurate esti­
mate. Due to the relatively short period 
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TableS 
Caribou recorded during a raridom sampling aerial 

over the calving ground of the Kaminuriak 

no. 

in June 1968. 

Sq. mile per 
observer 

during calving wh en the survey is feasible 
and to the frequently unfavourableweather, 
the use of two or more planes is highly 
recommended. 

A survey over the calving ground must 
be performed in a few days before, during, 
or after the peak of calving. This period may 
last less th an 1 week. Before and after this 
period the animaIs are in larger groups, do 
not approach a random distribution, and 
many are moving considerable distances 
daily. 1 do not wish to imply these con di. 

tions are completely satisfied during the 
period of peak calving. 1 do not believe such 
conditions as randomness of distribution or 
sedateness are ever completely realized in 
barren.ground caribou populations. The 
period of calving, however, appears to be 
the one time when such conditions are most 
nearly fulfilled. 

Post-calving photography 
Barren-ground caribou of the Kaminuriak 
Population have not penetrated north past 

----------------------------------------------~"~,~~~~~--~~~---------------------------

Results of a random sampling 
of the Kaminuriak 

fitted to a Poisson 

Caribou No. 
CJass 

1 0-5 

2 5-10 

3 10-15 

5 20-25 
6 25-30 
7 30-35 
8 35 + 

Chesterfield Inlet and Baker Lake du ring 
the past 10 to 12 years. To the west, the 
Kazan River forms another boundary, al­
though not mu ch of an obstacle if the 
animaIs desired to cross. , 

After calving, most females and calves 
and sorne yearlings move north across the 
calving grounds into the area south of 
Baker Lake and east of the lower Kazan 
River. In early July they are joined here 
by adult males, 2-year-old animaJ.s, and non­
breeding adult females. The herds remain 
within this northern portion of their sum­
mer range until approximately the third 
week of July. It is during this 4- to 5-week 
period following calving that the large post­
calving aggregations are formed. The con· 
centrating of a large proportion of the 
population within a relatively small portion 
of the Summer range creates an ideal si. 
tuation for aerial photography of each ag­
gregation. Thomas (1960)used aerial pho­
tography to assist him in estimating a large. 
post.calving aggregati on of approximately 
100,000 caribou near Beverly Lake, N.W.T., 
during mid-July 1960. Andreev (1961) 
experimented with the use of aerial photo. 
graphy during July 1958, counting large 
summer concentrations of wild reindeer in 
the northern parts of the Taimyr Peninsula, 

9 6.6390 

6 6.2468 

1 4.4044 
1 2.4850 
2 1.1687 .835 
l .4712 
l 

RUBBia. The POBt-calving area used by the 
Kaminuriak Population is unique in that 
il is relatively small and is bounded by 
natural barriers which the animaIs appear 
reluctant to cross. 

Photography of post.calving aggregations 
will not result in a total population count. 
The main objective is to determine the ex­
tent of calf mortality during the 4 to 5 
weeks following birth. AIl calves should be 
present within this area of post-calving 
distribution although a proportion of other 
sex and age classes may be absent. 

Methods 
Aerial photography to obtain a total count 
and composition estimate for those caribou 
south of Baker Lake in mid.July was first 
attempted in 1967. Composition data were 
successfully obtained for sorne groups but 
circumstances prevented a total cou nt of 
the aggregations in the area. In 1968, aerial 
photography was again attempted and the 
results were much more satisfactory. Pho. 
tography had to be completed in 1 day due 
to the continuous shifting of the individual 
aggregations. 

On July 16, 1968, the are a south of 
Baker Lake was surveyed to determine the 
approximate distribution of the post-calvo 
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Figure 28. Results of a random sarn pling aerial 
survel' over the ca lving ground of the Kaminuriak 
Population in Jun e 1968, fitted to a Poisson dis­
tribution. 

Figure 211 
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ing groups_ On July 17,1968, linear trans­
ects were Aown 4 miles apart in an east­
west direction over the area of known dis­
tribution at an altitude of 1,500 fee!. At 
this height post-calving groups could be 
observed up to 2 miles on either side of the 
plane, permitting total coverage of the area 
Aown_ Duplication of observation was 
prevented by plotting each aggregation on 
4 mile = 1 inch topographic maps_ 

The plane was a Cess na 180 with long­
range fuel tanks providing a maximum of 
6 hours between refueling stops_ The pilot 
acted as second observer as he was not 
occupied with the navigation and handling 
problems which are encountered at low 
elevations over snow-covered terrain_ The 
high altitude allowed considerable time to 
examine the ground for caribou aggrega­
tions. Due to the long hours of daylight in 
July at latitude 64°N, a survey of this type 
can be performed in 1 day. 

Each transect was flown until an aggre­
gation was observed. Photographs were 
first taken at altitudes varying from 1,000 
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to 1,500 feet, depending upon the size and 
formation of the aggregation, to obtain a 
total count (Fig. 29). In sorne instances ail 
animais could be photographed on one 
frame, bu t others required a series of over­
lapping pictures. Most pictures were ta ken 
at an angle of30° to 45°. Estimates of the 
size of each aggregation were made before 
photographs were taken. Estimates alone 
were recorded for those groups so openly 
distributed that photography was not pract­
ica\. Adjustments were made to estimates 
of those groups assessed but not photo­
graphed, based upon the accuracy of es ti­
mates for groups la ter checked by counting 
from photographs. Sample low level photo­
graphs (Fig. 30) were taken to obtain the 
estimated sex and age composition of each 
group after high altitude photographs for 
total counts were completed. The results 
were th en combined to include the total 
area of post-calving distribution. 

Aerial photography was repeated south 
of Baker Lake in July 1969. The intent of 
this survey was to ob tain comparable data 

Table 10 
Expected number of caribou 1 l'ear of age and older 
on the ca lving ground in June 1968 when the ob­
served data are applied to a Poisson distribution. 

Class no. Caribou 

o 
980 

2 4,149 

3 6,505 

4 6,410 

5 4,660 

6 2,675 

7 1,274 

8 525 

Total 27,178 

Adjustment for 20% error 33,962 

on first-month calf mortality for 1968 and 
1969. In 1969 the post-calving aggregations 
did not move as far north as in 1968, re­
maining scattered to the east of Kami­
nuriak Lake. This scattered distribution 
ruled out high level, total count photo-

S graphy. 
Cameras used in 1968 were a 35-mm 

Pentax Asahi S-V and a Fairchild K-20. 
Kodachrome II film was used in the former 
and Kodak Ektachrome Aero Film type 
8442 in the latter. The Ektachrome pro­
vided negative transparencies from which 
both black and white and colour prints 
could be produced. The 35-mm camera was 
used only for low level composition photo­
graphy while the K-20 was used for both 
high leve\ total count and low leve\ compo­
sition photography. Both the 35-mm Pentax 
and the K-20 were used in 1969. Film used 
in the 35-mm camera was Kodak Plus-X 
and in the K.20 Kodak Tri-X aerographic 
film. The latter film provided superior 
results over the Ektachrome film used in 
1968. 

Results 
A total of 32 aggregations were recorded 
within the area of post-calving distribution 
surveyed onJuly 17, 1968 (Fig. 31). The 
resulting data on total caribou and group 
composition are provided in Table Il. Nine 
of the 32 groups could not be photographed 
for a total count due to their scattered dis· 

figure 29. A post-calving aggregation 01· caribou 
so uth of Baker Lake, '1. \V.T., photographe.! a t an 
altitude of 1,500 [ce t using a K-20 camera and 
Kodak Tri-X ae rographi c fdm. 
G. R. Parker. 
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Figure 30. A low-level aerial photograph for deter­
mining the sex and age co mposition of July post­
calving aggregations south of Baker Lake, N. W .T. 
Photo by G. R. Parker. 

tribution . Calf mortality during the 4 to 5 
weeks following birth \l'as estimated at 60 
per cent. Comparable figures for 1969 
suggest this high mortalit)' of ca Ives is pro­
bablya consistent phenomenon. 

Discussion 

Cahres and adult males (37 months or 
older) are the only two classes which can 
be easily identified from aerial photographs. 
The identification of yearlings (13 monlhs) 
is susceptible to considerable error. Year­
lings can usually be identified only if the 
animal is 50 situated in the photograph that 
physical features such as relative body size, 
muzzle length, and pattern of moult are 
easily discernible. l suspect many yearlings 
are mistaken for adult animaIs and sorne 2-
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year-old caribou (25 months) are classified 
as yearlings. 

Jul)' photograph)' will not result in a 
total population count as many animaIs are 
south of the area of post.calving distribu­
tion. Calculations in the section "Total 
numbers and composition" show the total 
population prior to calving in 1968 was ap­
proximately 63 ,000 caribou. Aerial photo­
graphy showed there were slightly over 
40,000 caribou over 12 months in the area 
of post-calving distribution in July. Ap. 
proximatel)' 23,000 animais, or 36 per cent 
of the population over 1 year of age, were 
scatLered sou lh of the post-calving area. 

Aerial photograph)' indicated approxi­
matel)' 6,000 adult males were within the 
area surveyed during late J ul y. Aerial segre-

~ 

gation prior to the rut in 1968 suggested an 
ad ult male to female ratio of 55:100, or a 
total of approximately 18,000 males over 3 
years of age in the population . Thus, only 
one third of the total adult males were 
within the area surveyed on Jul)' 17, 1968. 
It was also calculated that only one fourth 
of the yearling class was photographed . 
This possibly was due to many not being 
recognized as yearlings. 

Standard-image photography cannot be 
used for determining caribou numbers over 
large areas of the Kaminuriak Population 
range, with the exception of the area of 
post.calving distribution . Thomas (1967) 
used aerial photograph y as an aid in cens us­
ing the three western mainland populations 
as the)' migrated ou t of the taiga during the 

Figure 31. Th e distribution of 32 post-calving ag­
gregations photographed south of Baker Lake, 
N. W.T., on Jul y 17, 1968. 

Figure 31 

spring of 1967 . This was possible, however, 
onl)' ",hen large groups were encountered, 
and linear transect surve)'s were relied 
upon for most of the population estimates. 

Standard-image photography can be used 
for sample composition data for barren­
ground caribou populations at any time of 
the year. Although relied on by Banfield 
(1954), Loughrey (1955, 1956, 1957), Kel­
sali (1968), and Thomas (1960, 1967) as an 
aid in caribou segregation, the use of aerial 
photographs for studying barren-ground 
caribou populations has certain limitations. 
Aerial segregation of small ",inter bands can 
just as easily be performed by the observer 
if only calves and adult males need to be 
identified. The identification of calves is 
usually much easier and more reliable when 

Miles 0 10 20 30 40 50 
111111111 " 1 1 1 1 

the observer can see the animais running in 
relation to one another. This is not possible 
with still-image photography and man)' 
times an animal is obscured from view b)' 
another. This is especially true with ca Ives 
which keep close to the adult female. 

The use of remotc sensing equipmenl for 
surveys over the calving ground or areas of 
la te summer and winter distribution will 
undoubtedly be possible in the near future. 
The eost of sueh surveys and the many 
problems involved ma)', however, make this 
type of population survey impracticable. 

Autunln adu1t sex ratio 
A sUt'vey was flown September 26 to 29, 
1968, to determine the distribution of the 
population and the ratio of adult males (39 
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11 
Size and composition of post-calving aggregations 
south of Baker Lake, l\.W.T., on July 17,1968, 
based on sample photography of herds from high 
and low elevations. 

Total Area * 
caribou 

ures 10 and 3l. 
tHerd not photographed for total count. Estimates 
were made of aIl herds and adjustments of those 
herds estimated hut not photographed are as fol­
lows: 
1. Herds estimated from 4,000 to 5,000 = average 
overestimate of 27%. 
2. Herds estimated from 1,000 to 3,000= average 
error was insignificant. 
3. Herds estimated from 300 to 700 = average un­
derestimate of 
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composition: average 
sex and age are from other photographed 
herds in that area. 

months or oIder) "and calves (3 months) 
just before the rut. Four concentrations 
werè found, one near Hicks Lake, one in­
land from Eskimo Point, one near Cullaton 
Lake, and one near Edehon Lake (Fig. 16). 

Adult male and calf ratios varied signif­
icantly between the four areas of concen­
tration. Adult male ratios varied from 17.2 
per cent to 38.8 per cent and calf ratios var­
ied from 9.9 per cent to 16.3 per cent. The 
overall proportion of adult males in the 
sample was 23.3 per cent. 

The overall adult male to female ratio js 

calculated in Table 12. The September ratio 
was estimated at 55 adult males to 100 adult 
females. This ratio is comparable to those in 
other barren-ground caribou populations. 

Kelsall (1968) estimated the adult sex 
ratio for the western barren-ground caribou 
populations in mainland northern Canada 
in 1957-58 at 541060 males per 100 fe­
males. Skoog (1968) found the adult male 
to female ratio for the Fortymile Herd, Alas­
ka, to be 65:100 in early October 1961. He 
estimated the ratio for the Nelchina Herd 
at 59:100 in late October 1956 and for the 
same herd at 43 :100 in October 1962. Klein 
(1968) determined from skeletal remains 
that the sex ratio of reindeer over 1Yz years 
of age on St. Matthew Island, Alaska, was 
57:100. Hemming and Glenn (1969) found 
the sex ratio of caribou in the Arctic Herd, 
Alaska, minus calves and yearlings, in Oc­
tober 1968, to have been 62:100. Bergerud 
(1969) estimated the adult sex ratio of 
woodland caribou in Newfoundland at 56 
males to 100 females. 

Kill statistics from August 1967 to July 
1968 showed 56 per cent of the harvest of 
caribou 12 months and oldcr were males 
and 44per cent females. This may con­
tribute to the uneven adult sex ratio, al­
though since the phenomenon exists in aIl 
caribou and wild reindeer populations, 
there must be more important factors than 
hunter seleetivity involved. 

Results 
Transect surveys over the wintering con· 
centration in 1967-68 resulted in an esti-

Calculations used for obtaining the adul t male to 
female ratio of carihou within the Kaminuriak 
Population from aerial composition data obtained 
from 26 to 1968. 

and 2.yr.-olds should comprise ap-
20% of the population by September 

mate of approximately 51,000 caribou. Ex­
tensive aerial reconnaissance verified that 
this concentration contained virtuallv aIl of 
the calves, yearlings, 2-year-olds, and fe­
males 3 years or over in the population. 

From the results of the calving ground 
survey in June 1968, it was calculated that 
there 'were 33,406 females 36 months or 
older in the population. It was estimated 
that there were approximately 12,000 calves 
and yearlings in the wintering concentra­
tion of 51,000 caribou. The remaining 
39,000 were caribou over 2 years of age. 
Although the majority of males 36 mont h8 
or older were absent from the caribou con­
centration surveyed, a small but undeter­
mined number were distributed within the 
southern extremity. Subtracting the esti­
mate of total females 36 months or oIder for 
the June survey (33,406) from the figure of 
39,000 leaves 5,594 caribou which must 
have been males over 2 years of age. This 
figure coincides with those from survey ob­
servations, and thus the win ter surveys, 
although not providing a total population 
estimate, verify the estimate derived from 
the calving ground survey. 

Another check of the 1968 calving ground 
survey cornes from the results of July pho­
tography. A total of 51,332 caribou were 
photographed within the area of post­
calving distribution south of Baker Lake on 

July 1968. Of this total, 21,812 were 
unidentified animaIs over 1 year of age. This 
unidentified class consisted of 2-year-old 
males and females 2 years of age and oIder 
without calves. 

The number of females which gave birth 
in June 1968 was estimated at 27,169. On 
July 17,1968, there were 10,897 calves in 
the population; 16,272 females had thus 
lost their calves but remained scattered 
within the area of post-calving distribution. 
Subtracting these females from the 21,812 
unidentified leaves only 5,540 animaIs un­
classified. 

The total number of 2-year-old males and 
non-calving 2-year and oIder females in the 
population was estimated at 11,631. July 
photography indicated approximately one 
half (5,540) were within the area of post­
calving distribution. The representation of 
adult males (one third of total) and year­
lings (approximately one quarter of total) 
suggests this representation of one half the 
total2-year old males and non-breeding 
females 2 years of age or older within the 
area of post-calving distribution approach­
es the theoretical ratio expected. . 

Discussion 
A systematic aerial survey over the pre­
determined area of calving is essential for 
calculating the total number of animaIs in a 
barren-ground caribou population. A sys­
tematic survey at the peak of calving, com­
bined with aerial and/or ground segrega­
tion, provides an estimate of the total num­
ber of breeding females in the population. 
The majority of breeding females in the 
four mainland Canadian populations can be 
expected to be 48 months of age oider. 
Using the minimum figure of 80 per cent of 
females 3 years of age or older breeding, 
an estimate of the number of females 48 
months or older in the population during 
calving can be calculated. Aerial segregation 
before or during the rut can provide an 
adult male to female ratio which can then 
be reduced to absolute numbers. 

The most reliable aerial survey appears to 
be some form of random sampling. Results 
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are more accurate if the area of distribu­
tion is previously stratified according to ap­
parent densities, with greater sampling 
effort afforded the area of high density. 

Win ter aerial transect surveys within the 
taiga can be valuable if the majority of ani­
maIs are concentrated and relatively sta­
tionary. This situation, however, appears to 
be the exception rather than the rule. The 
composition of wintering concentrations 
may vary annually for each population. 
More than one winter survey is necessary 
for a statistical analysis of results. Winter 
aerial transect surveys therefore require 
considerable preliminary flying to deter­
mine exact areas of caribou concentration 
and the composition within each. Due to 
the dispersion of the population over much 
of the total summer range, late summer 
surveys are neither economically nor prac­
tically feasible. 

A survey during spring migration, similar 
to that performed by Thomas (1969), can 
be successful only under éxceptional cir­
cumstances. Thomas was fortunate that aIl 
the wintering concentrations, minus adult 
males, moved out onto the tundra in force, 
which allowed the surveys to be completed 
in a relatively short period of time. There 
are, however, many hazards involved with 
this type of survey. During migration, when 
animaIs may move 20 or more miles a day, 
surveys of each concentration must be com­
pleted in 1 day. A short delay due to un­
favourable weather conditions could negate 
the valùe of any results already obtained 
and make it necessary to repeat the survey. 
In sorne years a large proportion of the pop­
ulation may remain on the tundra aIl win­
ter; locating the concentrations would re­
quire a great amount of reconnaissance 
flying prior to the actual surveys. The 
spring migration period is a difficult time 
for the survey for other reasons. Navigation 
over snow-covered tundra is uncertain, 
weather conditions are often unfavourable, 
and the caribou display extreme non-ran­
domness of distribution. Whenever pos­
sible, more than one survey should be con­
ducted to permit a comparison of results. 
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The kinds of aerial surveys and calcula­
tions best adapted for estimating barren­
ground caribou populations depend upon 
the population to be assessed. A total count 
of populations on small islands ma y be pos­
sible. Populations with extensive migra­
tions and displaying an incomplete segrega­
tion of adult sexes on the calving ground 
must be surveyed with due regard for these 
varying factors. Not aIl populations have 
the same parameters: in Alaska, for exam­
pIe, a much higher percentage of caribou 
give birth at the ages of 2 and 3 years than 
in the Kaminuriak Population (Skoog, 
1968). The surv~ys and calculations by 
which the total number of caribou within 
the study population has been calculated 
are believed applicable to aIl four of the 
mainland Canadian populations. 

Reeruitment 

Recruitment can be defined as the number 
of young under 1 year of age in the popula­
tion at any one time, and annual recruit­
ment as the number of young animaIs with­
in the population which survive their first 
year oflife. Annual recruitment provides 
an increment to the population only if it ex­
ceeds the mortality of animaIs over 1 year 
of age for that particular year. 

Recruitment may be expressed numer­
icall y, that is, the actual number of young 
of the year within the population. It may 
also be expressed as a percent age of young 
of the year to total number of animaIs, or 
to that segment of the population over 12 
months of age. The ratio of calves to fe­
males over 1 year, or to only the breeding 
females in the population, can also be used. 
The latter provides the most accurate index 
of the productivity of the population and of 
the extent of first-year mortality. 

The most frequently used method for ex­
pressing calf survival in caribou popula­
tions is the percentage of calves in the total 
population. Due to the habituaI segregation 
of certain sex and age classes of barren­
ground caribou at most seasons of the year, 
results of aerial and/or ground composition 
sampI es must be corrected to account for 
those classes not represented in their actual 
ratios with the sample. 

This study combined aerial surveys and a 
seasonal collection program which provided 
information on total caribou numbers, sea­
sonal distribution, adult sex ratio, produc­
tivity, and age class pregnancy rates. This 
permitted the expression of seasonal calf 
recruitment numerically and proportion­
ately. The estimated seasonal survival of 
calves presented in Table l3is believed to 
have been "typical" for the Kaminuriak 
Population from 1966 to 1969. 

The reproductive potential ofbarren­
ground caribou is 1011' compared to other 
North American cervids. Female barren­
ground caribou do not bec orne reproduc­
tively mature until36 months of age. No 
female caribou were found to have bred 
when 5 months of ag~ during this study. 
The pregnancy rate for females breeding 

Table 13 
Estimated first·year seasonal survival of calves 
within the Kaminuriak Population ofbarren.ground 
caribou, utilizing data from June 1967 to March 
1969. 

Months Calves: 
after Total Calves in total caribou 

Season calving calves population, % 12mo.+ 

Calving 0 27,169 30.0 43:100 

Post-calving 10,897 14.7 17:100 

Autumn 3-4 10,266 14.2 16:100 

Spring 12 6,000 9.0 10:100 

Calves: Calves: 
females breeding Calf Calf 

12mo.+ females mortality, % survival, % 

69:100 100:100 0 100.0 
27:100 40:100 60.0 40.0 
26:100 38:100 62.3 37.7 
16:100 22:100 78.0 22.0 

Seasonal mortality on caribou 12 mo. + included in calculation. 

when 17 months of age was only 2.2 per 
cent and for 39 months it was 50 per cent 
(April and June collections). The propor­
tion of females breeding at the age of 51 
months and older was 86.4 per cent (Dau­
phiné, 1970). 

In contrast, the proportion of female 
white-tailed deer breeding their first year 
may reach as high as 32 per cent (Severing­
haus and Cheatum, 1961). Female mule and 
black-tailed deer (Odocoileus hemionus) do 
not usually breed until their second year 
(Asdell, 1964; Robinetteetal., 1955). 
Moose are not known to breed before their 
second year (Asdell, 1964), and elk do not 
normally breed until the third rutting sea­
son after birth (Murie, 1957). 

In June 1968, aerial surveys over the cal­
ving ground indicated a calf cr op of 27,169 
animaIs. By June 1968, it was also calcu­
lated there were 39,103 females 12 months 
of age or older in the population, a ratio of 
69:100. The total number of caribou in the 
Kaminurï'ak Population before calving in 
1968 was estimated at 63,173. The ratio of 
calves to total animaIs 12 months or oIder 
immediately after calving was therefore 
43:100. The ratio of calves to females 36 
months or oIder was 81 :100. Theoretically, 
with no mortality, the population could in­
crease by 43 per cent in 1 year. 

Approximately 78 per cent of the calves 
born annually from 1966 to 1968 did not 
survive their first year oflife. The propor­
tion of calves in the population by spring of 
1968 and 1969 was 9 or 10 per cent. The 

greatest loss of calves occurs during the 
first 4 to 5 weeks following birth. Aerial 
photography over the area of post-calving 
distribution on July 17, 1968, found only 
10,897 calves remaining from the total of 
27,169 estimated born in early June. This is 
a loss of 60 per cent of the calf crop during 
the first 4 to 5 weeks. Of those calves sur­
viving the first month oflife, only 55 per 
cent survived until the following spring. 
The ratio of calves to total females 12 
months or oIder dropped from 69:100 at 
birth to 27:100 by mid-July 1968. In Sep­
tember 1968, the percentage of calves in 
the sample segregated (n = 3,073) was 14.2. 
Wolf predation during the summer months 
was estimated to account for 590 adults and 
human predatioI?- for approximately 1,000 
adults (over 12 months). The number of 
caribou over 1 year of age thus dropped 
from the estimated 63,173 in early June 
1968 to 61,583 by late September 1968. 
Calves in the population by late September 
(14.2 per cent) thus numbered 10,192. 
This figure is only 700 less th an that 
calculated for the population on J uly 17, 
1968 (10,897). Allowing for the estimated 
loss of 300 calves to wolf predation and 
another 100 to human predation during 
the summer months, calf mortality from 
mid-July to late September from sources 
other than predation appears to be almost 
negligible. The ratio of calves to total fe­
males 1 year or older decreased from 27 :100 
in mid-July to 26:100 by late September 
1968. Segregation of caribou during the 
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winter months (December 10 May) of 1967-
68 found the proportion of calves varicd 
from 13.8 to 10 per cent. 

The number·of calves surviving their first 
year oflife in 1968 is estimated at approx­
imately 6,000 animaIs. Due to the similar 
calf to total caribou ratios for September 
to March ofl967-68 and 1968-69 (Table 
14), the total number of calves by the 
spring of 1969 is also estimated t~ have 
been 6,000. The ratios of calves to total 
caribou for Marcll, July, and September of 
1968 and 1969 are very similar. The low 
calf ratios for 1966-67 are believed due 10 
the small sample size. The projected mor­
tality of calves from June 1968 to May 1969 
is presented in graph form in Figure 32. 
Similar seasonal calf ratios suggest this 
mortality is representative for the 3-year 
study period. From birth until mid-July 
there is an average loss of 542 calves per 
day, from mid-July to late September a loss 
of 8 calves per day, and from October to the 
following calving period a loss of 17 calves 
perday. 

On the Kola Peninsula in Russia, 
Semenov-Tyan-Shanskii (1948) found 
yearling wild reindeer comprised 23 per 
cent ofthose segregated (n =351) during 
April of 1936, 1937, and 1938. During the 
rut of 1937 and 1938, he found calves of 
the year composed 3] per cent of those seg­
regated (n = 149). At the end of the winter 
he calculates the number of ll-month-old 
calves to be 59 per cent of the number of 
adult females. During the present study, 
using only females 36 months or older, the 
number of calves was only 20 per cent of 
the adult females before calving. Michurin 
(1967) states: "Calflosses in the wild rein­
deer herds (Russia) are comparatively 
high" (p. 1,840). However, by the end of 
July, Michurin documents calves in the 
Taimyr Peninsula comprising about 26 per 
ecut of the population. This is much higher 
th an the mid-July 1968 figure for the Kami­
nuriak Population of 14.7 per cent. 

Klein (1968) estimated the recruitment 
of caives prior to calving on St. Malt hew 
Islaùd in 1957 was 29 per cent but in 1963 
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Proportion of calves found by monthly aerial and 
ground sample composition counts of caribou of the 
Kaminuriak Population fr6m June 1966 ta July 
1969. 

it had dropped to 17 per cent. In Alaska, 
Skoog (1968) obtained calf to total caribou 
ratios for the Nelchina Herd during October 
from 1956 to 1962. These ratios varied 
from 19 to 22.3 per cent with the 6-year 
average being 20.6 per cent. Skoog states: 
"The average of 21 per cent is considered 
the 'expected' proportion of this age group 
in the Nelchina Herd for the October peri­
od" (p. 509). This is considerably higher 
th an the "expected" proportion in the Ka­
minuriak Population for the October period 
of 14 to 15 per cent. Hemming (1969) re­
cords a yearling to cow ratio during May 
for the Alaskan Peninsula Herd of 39:100. 
This is considerably higher th an the esti­
mated 16:100 ratio of calves to females 12 
months or oIder in May of 1968 and 1969 
for the Kaminuriak Population. 

Banfield and Tener (1954) found 34calves 
to 100 females in Labrador during April 
1954 (n 142). Bergerud (1967) records 
the percentages of calves in the population 
of two Labrador caribou herds from 1959 
to 1963. These varied from 4 to ]7, with 
the average being 11.2 per cent. Aerial seg­
regation of woodland caribou along the On-

tario and Hudson Bay coastal tundra beIt in 
August of 1962 and 1963 found the calf to 
total caribou percentage was 22.5 per cent 
(n = 320). Winter surveys in northern On­
tario from 1960 to 1964 resulted in an aver­
age calfto total caribou ratio (n 1,103) of 
16.7 per cent (Simkin, 1965). 

Kelsall (1968) pro vides calf to total car­
ibou spring ratios from 1947 to 1961 for 
caribou on the western ranges in northern 
Canada. These figures range from 6.9. to 
26.6, with the average being 15.9 per cent. 
Thomas (1969) obtained calf to total car­
ibou ratios from March to May 1967, for 
those populations on the western ranges in 
mainland northern Canada. These figures 
varied from 9 to 14;1, with the average be­
ing 11 per cent. Loughrey (1955) found 
13.4 per cent (u =] 94) of caribou near Bro­
chet, Manitoba, in April 1955 were calves, 
and 12.8 per cent (n = 999) of those animals 
segregated during March 1955 in the South­
ern Indian Lake and Churchill areas were 
calves. In ~lay 1957, Loughrey (1957) 
found the calf to total caribou ratio within 
the Kaminuriak Population was only 4.8 
per cent (n = 3,685). He documents a loss 
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Figure 32. The estimated extent of annual calf mor­
tality for the Kaminuriak Population from 1966 -67 
to 1968-69. 
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of calves from October 1956 to May 1957 of 
37.6 per cent. The loss over this period in 
both 1967-68 and 1968-69 was estimated at 
approximately 41 per cent, very similar to 
the estimate by Loughrey in 1957. At Duck 
Lake, Manitoba, during October 1957, 
Pruitt (1957) found 19 per cent ofthose 
caribou segregated (n =?) were young of 
the year. 

Skoog (1968) documents a low first-year 
calf mortality of 40 per cent for the Alaskan 
Nelchina Herd. Seventy per cent of this 
total mortality occurred from birth to Oc­
tober. The average calf to cow ratio for the 
Nelchina Herd at birth from 1955 to 1962 
was 60:100, lower th an the 69:100 ratio 
calculated for the Kaminuriak Population. 
By October, this ratio was 43:100 and by 
April 36:100. Mortality from June to Oc­
tober averaged 28 and from October to 
April 16 per cent. Kelsall (1957) estimated 
a 50 per cent loss of calves during the first 
month of life for the western caribou pop­
ulation in mainland northern Canada. 

There is a substantial variation in docum 
ented first-year calf survival for populations 
of Rangifer tarandus in the Northern Hemi­
sphere. Sorne of this variation is possibly 
due to calf count samples being taken from 
segregated portions of that particular pop­
ulation. At no time during the present study 
were ail sex and age classes represented in 
any one area in a ratio that actually existed 
within the population. 

Aerial segregation during the period of 
rut provides the most accurate information 
on sex and age representation in the popu­
lation. Results of aerial sur veys just before 
the rut in 1968, however, suggest even th en 
the composition between concentrations 
may vary considerably. Ratio of calves to 
total caribou during September 26 to 29, 
1968, varied from 9.9 for the western con­
centration to ]6.3 per cent for the central 
concentration. Adult males varied from 
38.8 in the western concentration to only 
17.2 per cent in the east. . 

Calf to total caribou ratios on the cal­
ving ground or within the area of post. 
calving distribution are misleading as most 
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adult males and nOIl-breeding caribou are 
scattered to the south. Aerial segregation 
during lhè win ter months invariably ex­
cludes the majority of adult males. It is 
therefore necessary to know the distribu­
tion of the population at the time of COm­
position samRling. It i8 also necessary to 
have an estinlate of the number of caribou 
over 1 year ot age within the population 
and within the particular area of distribu­
tion being sampled. 

First-year calf survival rates for other 
populations of Rangifer turandus are on the 
average higher than that found for the 
Kaminuriak ~opulation during the present 
study. Summer calfmortality of caribou in 
Alaska and reindeer in Russia is much lower 
than that in the Kaminuriak Population. 
Calf mortality from June to October 18 over 
30 per cent higher than that recorded for 
Alaskan caribou (Skoog, 1968). Calf mor­
tality for carmou populations in western 
Canada, although relatively high, appears to 
be slightly lower than that reeorded during 
the present study. The factors contributing 
to this high calf mortality, particularly dur­
ing the first meiIlth oflife, are unknown. 
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Mortalii;y 

The two major sources of mortality affect­
ing the study population are predation on 
caribou 12 months or oIder and the loss of 
ealves during their first year of life:The 
latter·subject is discussed in the chapter on 
recruitment. The two most important sour­
ces of predation on caribou over 1 year of 
age are man and wolves. The loss to native 
kill can be adequately determined. 1 have 
attempted to evaluate the effect of wol ves 
but due to the magnitude of the interrelated 
factors the results are speculative. 

Hurnan predation 
The Chipewyan Indians and Caribou Eski­
mos have traditionally reliedon caribou of 
the Kaminuriak Population to pro vide them 
with food, clothing, and shelter. As recent­
Iy as 25 years ago, much of the range of this 
caribou population was inhabited by fam­
iliesof natives belonging to these two 
northern races. By 1963, few Eskimos re· 
mained on the. land, most having moved 
into permanent government-built homes 
within the communities of Baker Lake, 
Chesterfield Inlet, Rankin Inlet, Whale 
Cove, and Eskimo Point. The population of 
those settlements in 1968 was 546,192, 
3~5, 145, and 442, respectively; total 1,700. 
The Chipewyan lndians have also deserted 
their former hunting territories, and by 
1966 most were living in the communities 
of Churchill, Brochet, and Wollaston Lake. 
The Chipewyan lndians of W ~llaston Lake 
(pop. 970 in 1%8) and Brochet (pop. 670 in 
1%8) still depend to some extent on car­
ibou and harvest 2,000-2,500 each winter. 
Although dependency on caribou is de­
clining in favour of commercial fishing, 
those kill figures should not change appre­
ciably in the next few years. 

Historical 
Many people are under the impression that 
the primitive lndian was a dedicated con­
servationist. Nothing could be further from 
the truth. The primitive Indian was limited 
to weapons which would not allow him to 
kill much more than he actually required. 
With the introduction of firearms to the 

northern Indian during the 18th cent ury, 
the numbers of caribou killed increased 
substantially. Many travellers commented 
on the wasteful native slaughter, e.g., Ish­
am, 1743; Ellis, 1747; Umfreville, 1790; 
Hearne, 1795; Richardson, 1829; Whitney, 
1896. 

Warburton Pike (1892) left particularly 
vivid accounts of early lndian caribou 
slaughters. One such incident occurred 
where the Lockhart River leaves Aylmer 
Lake: 

Just helow the camp we saw plain evidencc of the 
slaughter ... made among the swimming car· 
ibou, what we took at first for a hunch of re­
markably big willow sticks proved to be the 
horns of fifty or sixt y bucks, Iying in shallow 
water at the edge of the stream; and enough 
meat to keep an Indian family for a year, if 
properly cured, was rotting in the sun. (p. 201) 

Pike describes another wasteful slaughter of 
caribou just south of Artillery Lake: . 

Only four days hefore there had heen one of 
those big slaughters, which one would think 
could not fail in a short time to exterminate the 
caribou. A large band had heen seen to start 
From the opposite hank, and was soon surround· 
ed by seven hunting.canoes; the spears were 
kept going as long as there was life to take, with 
the result that three hundred and twenty·six 
careasses were hauled ashore and fully two 
hundred of these left to rot in the shallow 
water. (p. 204) 

But it Îs with the spear that the vast slaughter in 
the summer is annually made. The best swim­
ming places are known and carefully watched, 
and woe betide a herd of caribou if once sur· 
rounded in a lake hy t4e small hunting-canoes. 
There is no idea of sparing life, no matter what 
the age or sex of the victim may be; the lake is 
red with hlood and covered with sometimes 
several hundred carcasses of which fully one· 
half are thrown away as not fat enough to be 
eaten by men who may be starving in a month. 
Surely this should exterminate the game: but, if 
one remonstrates with the lndians at the waste, 
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the ready answer cornes: 'Our fathers did this 
and have taught us to do the same: they did not 
kiII off the caribou, and after we are go ne there 

.' will be plenty for our children'. (p. 48) 

Both the northern Chipewyan and the 
Caribou Eskimo relied almost exclusively 
on caribou for food, clothing, and shelter. 
Estimates of the number of caribou re­
quired by each primitive family vary. 

Lawrie (1948) estimated a family of four 
plus a team of dogs would require 250 car­
ibou annually. Harrington (1952) estimated 
that an Eskimo in the Padlei area would 
need approximately one caribou per day 
throughout the year to feed his family and 
a team of 8 to 10 dogs. Macpherson (1959) 
estimated between 100 and 150 caribou 
were killed annually by a family of six with 
five dogs in the Baker Lake area. Since the 
primitive Eskimo had few dogs (three dogs 
per family without a rifle, Stefansson, 1921) 
and obviously aIl families did not meet 
their requirements each year, an average 
of 150 caribou per year seems reasonable. 

Based on a Caribou Eskimo populatiün of 
110 families in 1922 (Birkett-Smith, 1929), 
the total caribou killed annually to meet 
their requirements would have been 16,500. 
The kill by the northern Chipewyans, num­
bering approximately 650 (130 families), 
would, have approached 19,500 caribou. 
Excluding those caribou lost through crip­
pling and others intentionally left to waste, 
the total native kill from the Kaminuriak 
Population from 1920 to 1945 is estÎmated 
at 35,000 to 40,000 caribou annually. Henry 
Linklater, a Cree Indian who has lived at 
Brochet since 1927, believes the total kill 
by the Brochet Band during the 1930's and 
1940's was never over 20,000 a year, and 
probably a good deallower. 

Wright (1944) estÎmated the'kill by the 
Caribou Eskimo for his economic survey of , ' 
Canada's eastern ArctlC: 

It may be reasonable to assume that about 400 
inland natives in Keewatin use about 30 caribou 
per head, and the remaining 1,000 mainland 
coastal natives use about 9 caribou per head 

in addition to seafood. The white residents take 
about 200 head, and, in 1942-43, the traders 
took about 500 head to provide skins for export 
to regions of scarcity farther east. The total 
annual drain upon the caribou by ail residents 
of the Keewatin main land is therefore probably 
not less than 22,000 head. 

The native populations by 1920 were 
smaller than in former years and the annu,,! 
kill of caribou was consequently less. How" 
ever, with the increase in numbers of fire­
arms, more caribou were lost due to crip­
pling. Large numbers of caribou were killed 
before the use of firearms but few escaped 
when speared at water crossings or captured 
in corrals. With the introduction of fire­
arms, in particular the small-calibre .22 
rifle, the number of caribou wounded and 
lost was possibly as high as the total number 
recovered and utilized. Since the extent of 
crippling loss is unknown, it is only men­
tioned as one of the possible factors respon­
sible for the reported drastic decline in car­
ibou after the turn of the century. 

Recent 
In the winter of 1948-49, Lawrie (1948) 
estimated the total barren-ground caribou 
kill in northern Manitoba was 32,250. He 
also estimated the kill by Eskimos of 
Kaminuriak caribou to be 10,000. This 
results in a total kill from the Kaminuriak 
Population in 1948-49 of 42,250. 

During the 1930's and 1940'5 there were 
approximately 38 white trappers within the 
range of the Kaminuriak Population. They 
also took a certain number of caribou each 
year, but by 1948 they had virtually allieft 
the area (Lawrie, 1948). 

By 1955, Loughrey (1955) estimated the 
annual kiII of the Kaminuriak Population 
at 30,000 caribou. By 1960, the total kill 
was reported to be only 4,000 animais (rec­
ords from N.W.T. and Manitoba Game 
Branch). This sharp drop in the annual car­
ibou kill from 1945 to 1%0 is a direct result 
of a decrease in the caribou population and 
the centralization of the Indians and Eskimos 
from scattered camps into communities. 
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Present 

The native kill of caribou from the Kaminu· 
riak Population has remained relatively 
constant from 1960 to 1968. There are two 
sources from which community caribou kill 
figures are available. One is the an nuaI re· 
port hy the Northwest Territorial Game 
Service, giving kill reported by pur chas ers 
of general hunting licences. The other is 
the R.C.M. Police annual game reports for 
theareas within their jurisdiction. There 
are substantial discrepancies between thèse 
twosources. Furthermore, they provide 
only the total kill per year. For the present 
study it was necessary to learn the kill per 
mon th, composition of the kill, number .of 
hunters from each community, and areas 
from which caribou were being taken. For 
the above reasons a program of collecting 
community kill statistics was initiated. 

Methods 
Indians and Eskimos are often reluctant to 
reveal the number of caribou killed to an 
"outsider", especially ifhe cannot corn· 
municate in their language. A program of 
issuing caribou kill calendars to the Indians 
had been attempted in the early 1960's but 
this had not proved satisfactory. Instead, 
someone from each community was hired to 
obtain the desired information each month. 
At the three Eskimo communities which af· 
fected the Kaminuriak Population - Rankin 
Inlet, Eskimo Point, and Whale Cove­
Eskimo assistants made house·to·house 
checks at the endof each month. At Brochet, 
an Indian co"mmunity at the noith end of 
Reindeer Lake in northeast Manitoba, 
statistics were most efficiently collected 
by Henry Linklater, an employee at the 
Hudson's Bay Company store. 

No kill statistics were collected from 
Baker Lake, Chesterfield Inlet, Churchill, or 
Southern Indian Lake. The majority of car· 
ibou killed from Baker Lake are taken from 
the Beverly Population, although a few are 
killed from the Kaminuriak Population near 
the mouth of the Kazan River. In recent 
years, Eskimos from Chesterfield Inlet have 
restricted their hunting to the country 
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Table 15 
The number of caribou from the Kaminuriak Pop. 
ulation reported to have been killed by Indians and 
Eskimos from August 1967 to July 1968. 

Community 
Rankin Inlet 
Whale Coye 
Eskimo Point 
Brochet 

Sub·total 
Per cent 

Wollaston Lake 
Baker Lake } 
Southern Indian Lake 

Total 

Total kill 

207 
130 

1,233 
790 

2,360 

1,000* 

200t 

3,560 

~Estimate from Conservation Oflicer. 
tN 0 records but estimated maximum figure. 

Table 16 
The recorded monthly kill of caribou for the corn· 
munit y of Brochet, Manitoba, from August 1967 to 
July 1968. 
Month 
(1967-68) 

November 

December 

January 

February 
March 

April 
Total 

Table 17 

Females 
12mo.+ 

43 

39 

7 

15 
41 

65 

210 

Males 
12 mo. + Calves Total 

29 73 

29 3 71 

76 0 83 

169 0 184 

136 6 183 

128 3 196 

567 13 790 

The recorded monthly kill of caribou for the corn· 
munit y of Rankin Inlet, N.W.T., from August 1967 
to July 1968. 
Month Females Males 
(1967-68) 12 mo. + 12 mo. + Calves Total 
August 3 13 2 18 

September 5 5 
October-~--------~2------1~1~---------1~3 

November 3 19 1 23 

December 

January 13 1 14 

February 12 5 7 24 

March 1 13 2 16 

April 1 18 1 20 

May 7 17 1 25 

June 
July 20 23 6 49 
Total 49 137 21 207 

Females 
12mo.+ 

49 
27 

678 
210 

964 
40.8 

Table 18 

Males 
12mo.+ 

137 
99 

423 
567 

1,226 
51.9 

.f 

Calves 
21 

4 
132 

13 
170 
7.3 

The recorded monthly kill of caribou for the corn· 
munit y of Eskimo Point, N.W.T., from August 
1967 to July 1968. 

Month Females 
(1967-68) 12 mo. + 

August 152 
September 405 

October 53 
November 

December 

January 
February 2 

March 

April 5 

May 54 

June 
July 5 
Total 678 

Males 
12mo.+ 

44 
157 
43 

1 

13 
34 

66 
65 

423 

Calves Total 

196 

53 615 

8 104 

1 
6 6 
2 5 

12 30 
12 100 

20 87 

19 89 
132 1,233 

north of the inlet. Due to a change in the 
wintering distribution of the Kaminuriak 
Population, Indians from Southern Indian 
Lake have killed very few barren.ground 
caribou within the past 4 to 5 years. In re· 
cent years, Indians from Churchill have not 
hunted barren.ground caribou. 

The one community from which Indians 
made a large winter caribou kill in 1967-68, 
and where monthly kill figures were not 
collected, was Wollaston Lake, Saskatch· 
ewan. This was due to an unexpected west· 
ern penetration into the province by the 

Table 19 
The recorded monthly kill of caribou for the corn· 
munit y ofWhale Coye, N.W.T., from August 1967 
to July 1968. 
Month 
(1967-68) 

August 

September 

October 
November 

December 

January 
February 

March 

April 

May 
June 

July 
Total 

Females Males 
12 mo. + 12 mo. + Calves Total 

23 2 25 

3 7 10 
2 6 8 

16 4 20 

2 3 

1 8 9 
2 2 

3 49 53 
27 99 4 130 

Kaminuriak Population and an eastern 
movement by 20 Wollaston Lake families 
for commercial fishing on lakes within the 
area of caribou distribution. An estimate of 
the win ter kill by W ollas ton Lake Indians 
was supplied by the local provincial con· 
servation officer. 

Results 

The total number of caribou killed by 
Eskimos and Indians from the Kaminuriak 
Population from August 1967 to July 1968 
is estimated at 3,560 (Table 15). Monthly 
kill statistics for each community are 
shown in Tables 16 to 19. 

Of the total recorded kill of 2,360 car· 
ibou, 40.8 per cent were females 12 months 
or oIder, 51.9 per cent were males 12 
months or oIder, and 7.3 per cent were 
young of the year (Fig. 33). In the absence 
of data to the contrary it is believed that 
Wollaston Lake hunters took a harvest of 
similar composition to that taken from Bro· 
chet. If so, the total kill of males 12 months 
or oIder was 57.8 and of females 12 months 
or oIder, 36.5 per cent. Seventy.one per cent 
of the reported Indian kill consisted of 
males 12 months or oIder whereas only 41 
per cent of the Eskimo kill consisted of 
males 12 months or oIder. Of the total kill 

Figure 33. The recorded composition of caribou 
killed by hunters of Brochet, Manitoba, and Qf 
Eskimo Point, Rankin Inlet, and Whale Coye 
N.W.T., from August 1967 to July 1968. ' 
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Table 20 
The distribution of Eskimo and Indian hunters ac­
cording to the number of caribou killed from the 
Karninuriak Population from August 1967 to July 
1968. 

21 
Total caribou killed by hunters at four communi­
ties, average number of caribou killed per famil y 
and per hunter, and estimated amount of fresh car· 
ibou meat obtained per family and per person from 

1968. 

Total 

59 134 670 
233 379 1,632 

*Estimated average of75 lb. of meat per caribou. 

0(3,560 caribou, Indians accounted for 53 
per cent and Eskimos for 47 per cent. Ap­
proximately 68 per cent of aIl hunters killed 
10 or fewer caribou and only 5 (2.1 per 
cent) reported killing 40 or more caribou 
(Table 20). 

There is a consistently greater monthly 
kill from January to April (Fig. 34). Indians 
kill most of the winter-killed caribou. The 
large kill in September consists mainly of 
females 12 months or oIcler (64 per cent) 
taken by hunters from Eskimo Point. Dut­
ing faIl migration and early winter (October 
to December) few animals are killed. By 
January the migrating animaIs reach Bro­
chet and Wollaston Lake. The kill begins 
then and remains high until the spring 
when the animaIs move onto the tundra 
towards the calving ground. A high kill of 
females in September and of males in the 
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13.3 442 
2,363 10.5 6.2 467 108 

winter is evident by comparing Figures 34 
and 35. 

The area from which caribou are hunted 
is only 20 per cent of the total range of the 
Kaminuriak Population (Fig. 36). 

Of the total recorded kill, the average 
number of caribou killed per native family 
was 6.2. The average number, of pounds of 
caribou meat per family was 467 and per 
person was 108 (Table 21). The estimated 
total kill of caribou over 1 year of age was 
approximately 5.3 per cent of the popula­
tion (over 12 months) in 1967-68. 

Discussion 

An annual native harvest of 5.3 per cent of 
the population over 1 year of age seems at 
first sight a conservative kill. However, with 
the relatively Iow annual recruitment of 
9 to 10 per cent, the kill combined with aIl 

Figure 34. The number of caribou killed each month 
by hunters of Brochet, Manitoba, and of Eskimo 
Point, Rankin Inlet, and Whale Cove, N. W .T., 
from August 1967 to July 1968. 
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other mortality factors is preventing any 
substantial population increase. 

Skoog (1968) reports a 1055 of 8 per cent 
of the Nelchina Rerd in Alaska, exclu ding 
calves, to hunting mortality from 1955-56 
to 1962-63. During this period the herd 
increased by 77 per cent. The average an­
nual recruitment, however, was 20 per cent, 
compared to 9 to 10 per cent for the Kami. 
nuriak Population. 

The present loss of caribou to h uman 
predation is considerabl y lower than that 
documented for the same population 15 
years earlier. Banfield (1954) reported a 29 
per cent loss of this population in 1947-48 
from hunting alone, resulting in a deficit of 
14 per cent, excluding other sources of mor· 
tality. In the early 1950's, when thousands 
of caribou migrated south in the winter 
across the Churchill River, animals were 
killed by Indians of Split Lake, Nelson 
Rouse, Gods Lake, Cross Lake, York F acto­
ry, Shamattawa, Oxford House, Pukata­
wagan, Island Lake, Churchill, Southern 
Indian Lake, Brochet, and Duck Lake. From 
1966 to 1968, the only Indian communities 
having any appreciable effect on this popu­
lation were Brochet and Wollaston Lake. 

The number of caribou lost through crip. 
pling is unknown. Many of the animaIs 
wounded undoubtedly faIl prey to wolves 
and are included in total mortality as that 
proportion allotted to wolf predation. 

Over a vast amount of the caribou range 
no mortality from hunting occurs. During 
the summer and fall, onl y those caribou near 
the coast are subjected to hunting pressure. 
Unfortunately, a high proportion of these 
are cows, calves, and juveniles. Those car· 
ibou inland, west as far as Ennedai Lake, 
do not have a shot fired at them from spring 
to mid·winter. These western concentra­
tions consist of a high proportion of adult 
males and a low percentage of cows and 
calves. 

In the winter months, the adult males 
are subjected to the heaviest hunting, 
which should not adversely affect the po· 
pulation. In sorne years, large numbers of 
cows and calves remain on the coastal 
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tundra throughout the winter. During 
such years, the loss to native hunting un­
doubtedly does adversely affect the popu­
lation. 

The annuaI kill documented for 1967-68 
must be considered minimal, as very few 
caribou wintered on the tundra and the 
Eskimo kill was low. The Indian and Eskimo 
caribou kill fluctua tes annually, depending 
on the win ter distribution of the caribou 
population. 

Only one instance of deliberate wastage 
of caribou was observed du ring the present 
study. In March 1968, 10 caribou were 
shot on Charcoal Lake, Saskatchewan, and 
only the heads were taken by the Indian 
hunter. The hunter was not identified but 
was a resident of Wollaston Lake, using a 
ski-doo as meansof travel. In aIl other in­
stances where native kills were examined, 
aU usable parts of the caribou had been 
taken by the hunter. 

The practice of feeding caribou meat to 
dogs is still prevalent among both Indians 
and Eskimos. This usually occurs when the 
native is travelling on the land by dog 
team, and with the increasing use of ski­
doos, especially by the Eskimo, 1 do not 
feel this is a significant problem. The num­
ber of dog teams in the communities of 
Baker Lake, Chesterfield Inlet, Rankin 
Inlet, and Eskimo Point dropped from 190 
in 1957 to 62 in 1967 (R.C.M. Police, pers. 
comm.). 

There is no reason to beIieve the native 
kilI will continue at its present level. In the 
near future the caribou population may 
weIl change its present wintering distribu­
tion and once again cross the Churchill 
River and penetrate as far south as it did 
15 to 20 years ago. Such a shift in winter 
distribution would crea te a substantial in­
crease in the annual kill. It is doubtful, 
however, if such a shift will occur with the 
population at its present level. 

Wolf predation 
Distribution and abundance 

Perhaps the first estimate of wolf numbers 
within the range ofbarren-ground caribou 
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Figure 35. The extent of monthly hunting mortal· 
ity on males and females over 1 year of age as a 
percent age of the total mortality by hunting from 
August 1967 ta July 1968. 
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Figure 36. The approximate areas from which car­
ibou were killed by Indian and Eskimo hunters with­
in the range of the Kaminuriak caribou population 
from August 1967 to Iuly 1968. 

Figure 

r----1 Total range limits 
L ____ J 

r----1 Areas from which 
L--.J caribou killed 

in northern Canada was by Clarke (1940). 
Clarke allotted 100 square miles per den, 
six wolves per den, and a total area of 
600,000 square miles, resulting in a total 
population of 36,000 wolves. This results 
in an average wolf density of approximately 
one wolf per 16 square miles. Banfield 
(1954) believed Clarke's figure was much 

. too high. He observed 82 wolves over 
50,000 square miles of aerial coverage, for 
a wolf density of approximately one per 
600 square miles. Using Clarke's total range 
figure of 600,000 square miles, the total 
wolf population as calculated by Banfield· 
was only 1,000. If Clarke's estimate was 
too high, Banfield' s estimate was too low. 
More than 1,000 wolves (585 adults) were 
killed in northern Manitoba and southern 
Keewatin alone during the year 1953-54. 
Kelsall (1968) estimates one wolf per 60 
square miles of land surface for a total po­
pulation within the range of the mainland 
Canadian barren-ground caribou of 8,000 
wolves. 

There is no doubt that certain areas of 
northern Canada continuously support 
higher wolf densities than other areas. The 
area most favoured for denning appears to 
be near the tree-line. This is the one area 
where wolves will be without caribou for 
the shortest period of the year. Caribou 
move out onto the tundra in late May, the 
bulls continuing throughout June, and the 
mid-summer migration brings the caribou 
back towards the tree-line by early August. 
Those wolves denning near the tree-line are 
without substantial numbers of caribou 
only 6 to 8 weeks, and scaUered caribou can 
always be found near the tree-line through­
out the year. 

Murie (1944) estimated one wolf pel' 
50 ± square miles in Mt. McKinley Nation­
al Park, Alaska,while Cowan (1947) es ti­
mated one wolf per 87 to III square miles 
in Jasper National Park, Alberta. Stenlund 
. (1955) estimated one wolf per 16 square 
miles in Superior National Forest, Minne­
sota; Mech (1966) estimated one wolf every 
10 ± square miles on Isle Royale, Michigan; 
and Pimlott (1969) estimated one wolf pel' 
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10 ± miles in Algonquin Provincial Park, 
Ontario. 

Since wolves within barren.ground car· 
ibou range in northern Canada depend on 
this species for mu ch of their diet, the den· 
sity of wolves must necessarily vary be­
tween areas according to the season. During 
the winter months, wh en most caribou are 
within the taiga, wolf densities there appear 
to be higher than on the tundra. During the 
summer months, wolf densities might be 
expected to increase near the tree-line and 
on the tundra. 

Wolf populations also appear to fluctu­
ate periodically in the Canadian North, 
possibly with changes in numbers ofbarren­
ground caribou. Reports indicate wolves 
are fewer now in northern Manitoba than 
in the early and mid-1950's. An intensive 
poisoning program during this period un­
doubtedly contribllted to their qecline, but 
this program terminated in the early 1960's 
and the population is still considered low. 
Total caribou within the Kaminuriak Popu­
lation declined during the 1950's and has 
remained low through the 1960's. This de­
cline in abundance of the major prey spe­
cies is probably largely responsible for the 
present low wolf population. A total of 465 
wolves in 169 packs were observed during 
aerial surveys over the Kaminuriak Popu­
lation from 1966 to 1968. Wherever car­
ibou were concentrated, wolves were most 
likely to be observed. During the summer 
months most flying was done north of the 
tree-line where caribou densities were 
generally low and consequently wolves 
much more scattered. The proportion of 
wolves unobserved on surveys is unknown. 
More wolves were recorded during the 
winter months within'the taiga, although 
wolves are seldom seen in winter except 
on frozen lake surfaces. 

There is strong evidence to suggest that 
wolves, particularly of the tundra races, 
move great distances annually to remain 
within the area of caribou distribution. In­
stances of wolves moving south from north 
of the tree-line into the are a of caribou dis­
tribution were observed. Whereas tundra 
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wolves typically den near or north of the 
tree-line and man y move south into the 
taiga during the winter, it is doubtful 
whether the timber wolves move north of 
the tree-line in the summer. Both "races" 
may be found together during the winter 
months, but in the spring the tundra wolves 
move north, usually ahead of the spring 
caribou migration, to their denning areas 
north of the taiga. 

Kuyt (1962) has tag recoveries from 
three wolf cubs which moved 185 miles 
from the denning area near Beverly Lake, 
N.W.T., southwest towards the tree-line 
following the fall caribou migration. Kuyt 
(1969) believes most wolves observed on 
the caribou calving ground and in the area 
of July post-calving distribution are non­
breeding wolves, possibly yearlings and 
2-year-old animaIs. The main denning area 
is farther south near the tree-line. 

He recorded a winter density of one wolf 
per 6.9 square miles near Abitau Lake, 
N.W.T., in March 1968. This was within 
an area of high caribou density, and, 20 
miles from the centre of caribou concen­
tration, both caribou and wolves were 
absent. Kuyt considers that such a high 
density as that at Abitau Lake could occur 
only at times of maximum compression of 
prey population. 

It is very difficult to ob tain a reliable 
estimate of total wolf numbers within the 
range of the Kaminuriak barren-ground car­
ibou population. Wolf densities vary be­
tween areas and with the season, making 
estimates based on limited aerial surveys 
questionable. W olves are easily observed on 
the tundra during the summer and on 
frozen lakes in the winter. The number 
which were undetected off the lakes in the 
winter is unknown. AlI wolf densities and 
total numbers based on results from aerial 
surveys during this study must be con­
sidered minimal. The number of wolves 
which remain north of the tree-line in the 
winter depends on the number of caribou 
which winter on the tundra. 

Kelsall (1957) estimated approximately 
one 'wolf per 60 square miles of land surface 

over the entire barren-ground caribou range 
in mainland northern Canada. Assuming 
land surface comprises 75 per cent of the 
total study area of 109,000 square miles, 
the total number within the range of the 
Kaminuriak Population would be 1,350. 

From May 1966 to October 1968, an 
average of 463 miles was flown per wolf 
observed north of the tree-line. W olves can 
be observed approximately 1 mile on either 
side of a plane flying over the tundra. A 
calculation based on a 2-mile-wide strip 
transect results in an estimate of one wolf 
per 231 square miles. The tundra are a 
measures 62,000 square miles, for an esti­
mated summer wolf population on the 
tundra within the study area of268 animaIs. 

This is much lower than KelsalPs figure 
of one wolf per 60 square miles. During the 
late 1950's an intensive wolf control pro­
gram was conducted which undoubtedly 
reduced total numbers over the last decade. 
Although this program was terminated by 
the early 1960's, except for small-,scale, 
local control programs, it appears the popu­
lation has remained at a mu ch lower level 
th an in the 1950's. This can possibly be ex· 
plained by the lowered availability of prey. 
There was a sharp increase in total numbers 
of barren.ground caribou within the present 
study area in the 1940's. This increase 
possibly was a result of an easterly shift of 
animaIs from one or more of the westerly 

, populations. The caribou population num· 
bered twice its present size in the early and 
mid-1950's (Banfield, 1954; Loughrey, 
1956). With the increase in the prey popu. 
lation, an increase in the number of wolves 
was inevitable. Although caribou numbers 
continued to decline through the 1950's, 
the wolf population appears to have re· 
mained high. 

Although the wolf control program un· 
doubtedly assisted in terminating the de· 
crease in caribou numbers, the wolf popu· 
lation would inevitably have decreased 
naturally without the extensive poisoning 
program. Before this occurred, however, 
caribou numbers might have been reduced 
to a greater extent than they actually were. 
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Summer aerial surveys over the tundra 
part of the study area yielded a~ average 
density of one wolf per 231 square miles, 
and a total estimate of 268. During the win· 
ter of 1967-68, the number of wolves esti· 
mated within the area of caribou distribu· 
tion in the taiga was 258. This figure result· 
ed from extrapolating wolf densities calcu· 
lated from observations during monthly 
barren.ground caribou surveys. Combining 
the two estimates gives a total wolf popu­
lation for the study area of only 526. This 
has to be considered a minimum figure. The 
number of wolves unobservedon transect, 
especially during the win ter, is unknown. 
Conversely, the number of tundra wolves 
included in the win ter estimate within the 
taiga is also unknown. The average density 
throughout the study area is estimated at 
approximately one wolf per 200 square 
miles. 

This figure is low compared to results of 
the predator control program in the 1950's. 
J. D. Robertson, formerly in charge of the 
wolf control operation in northern Mani· 
toba, added the following to his report for 
the year 1954-55 (Manitoba Dept. of Mines 
and Natural Resources, Annual Report, 
1954-55). 

The trappers took 323 pups in the Brochet 
Section after a total of 286 positive adult wolves 
had been accounted for by the program and 
trappers. This is an alarming figure if aIl the 
pups originated in the Brochet Section. It indi· 
cates a heavy wolf population still exists. Our 
data this year show, of 136 wolves aged, 34 
under one year old or one·quarter of the pop· 
ulation was yearlings. In 1954, of 11 pregnant 
females examined, the average !itter size was 
6.3. This sam pIe being smaIl, l shall use the 
figure of five pups for each pregnant female in 
the following argument. 

It wou Id take 60 breeding females to produce 
300 pups. There wou Id be an equal number of 
breeding males, making a total of 120 breeding 
adult wolves. There would also be 40 non· 
breeding wolves one year old. As the trappers 
could not possibly account for more than 50% 
of the dens, we could duplicate the adult figure 

and add another 300 pups, giving us a wolf 
population of approximately 600 wolves for the 
Brochet Section .... These figures could pos· 
sibly be duplicated for the Duck Lake Section, 
not to mention the area north of our boundary 
in the Keewatin District east to the coast, west 
to the Dubawnt River and north of the tree·line. 

The above figure of 600 wolves for the 
Brochet Section is misleading for it in. 
cludes 300 pups. From the poisoning pro­
gram it was concluded that by winter only 
one quarter of the population was under 1 
year of age. Robertson's calculations allow 
for 320 adults by the following winter, re· 
sulting in an additionall06 wolves (one 
quarter of total) under 1 year of age for a 
total of 426 wolves. This is still consider· 
ably higher than the figure of 258 resulting 
from winter aerial surveys in 1968. 

Predation 

It is now necessary to determine the effect 
the estimated 500-600 wolves have upon 
the Kaminuriak barren-ground caribou 
population. 

Banfield (1954) estimated a 5 per cent 
loss annually from mainland barren.ground 
caribou populations due to wolf predation. 
Clarke (1940) estimated a requirement of 
11 caribou per wolf annually, and Kelsall 
(1960) estimated 14 per wolf annually. 
Kuyt (1969) raised captive wolves and cal· 
culated 3.5 pounds of meat daily would be 
the minimum requirement of wolves in the 
wild. 

Barren.ground caribou of the Kaminu­
riak Population are north of the tree·line 
from June to October, a period of 5 months. 
1 found approximately 250 wolves on the 
tundra during this period. By examining 
595 wolf scats during spring and summer 
near the Thelon River, Kuyt (1969) found 
caribou comprised 47 per cent of the food 
items. It seems reasonable, then, that ap· 
proximately one half of the diet of wolves 
on the tundra during the summer consists 
of caribou. 

A total of 250 wolves, requiring 3.5 
pounds of food per day for 5 months (150 

days) would consume 131,250 pounds over 
the summer period, of which one half, or 
65,000 pounds, would consist of caribou. 
Kuyt (1969) found one third (33.8 per 
cent) of caribou carcasses (n = 151) on the 
tundra during the summer, a large pero 
centage of which he attributed to wolf pre­
dation, were less than 1 year of age. Miller 
(pers. comm.) determined that during the 
winter of 1967-68 the proportion of calves 
in the caribou killed by wolves was double 
the ratio found in the population (20 per 
cent compared to 10 per cent). Kuyt's figure 
is also nearly double the actual calf percent­
age in the population during the summer 
months. The proportion of calves in the 
Kaminuriak Population from July to Octo· 
ber was found to approach 15 per cent. 

These data suggest that wolf predation 
rates on calves are consistently greater 
th an on other age classes, and that the pro· 
portion of calves to other caribou killed is 
approximately double their proportion in 
the population. -) 

For 65,000 pounds of meat, 300 calves 
of an average consumable weight of20 
pounds and 590 adults of an average con· 
sumable weight of 100 pounds'would be 
required, and these figures would give 33 
per cent calves in the total kill. 

During the winter months (N ovember 
to May) caribou comprise the staple diet 
ofwolves (Kuyt, 1969). Ifwe assume the 
total wolf population is 550, and each wolf 
requires 3.5 pounds of meat per day for 
this win ter period of 210 days, the total re· 
quirement is 735 pounds of meat per wolf 
or 404,250 pounds for the total population. 
Aerial segregation data indicated a loss of 
approximately 4,000 calves from October 
to June of 1967-68 and 1968-69. Bergerud 
(1969) has found calf mortality during the 
win ter months to be insignificant, to the 
extent that he is able to use fall calf ratios 
for his annual recruitment figure. In New. 
foundland there are no wolves, and lynx, 
although important predators on young 
calves shortly after birth, do not affect 
woodland caribou populations in the win. 
ter. 1 believe the high winter loss (40 per 
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ceiIt) of calves from the Kaminuriak Pop­
ulation is due to wolf predation. 

If we assume wolves are responsible for 
the loss of these 4,000 calves, and allow 40 
pounds of meat per ealf, this calf loss pro­
vides 160,000 pounds of the estimated 
404,250 pounds of meat required for the 
wolf population during the winter. The re­
maining 244,250 pounds of meat required 
would he provided by caribou over 12 
months, at 100 pounds per carcass, for a 
total of 2,442 animais. 

The amlUalloss of caribou from the 
population of approximately 63,000 ani. 
mals prior to calving, to a population of 
about 550 wolves, is estimated at 3,032 car· 
ibou over 12 months and 4,300 calves. The 
annualloss of caribou 12 months of age or 
older i8 estimated at 4.8 per cent. The num­
ber of earibou over 12 months killed per 
wolf annually is calculated at 5.5, and the 
total numher, including calves, is 13 caribou 
per wolf annually. This last figure is similar 
to the Il (Clarke, 1940) and the 14 (Kelsall, 
1960) calculated by earlier authors. 

Wolf control 

To assist in terminating a drastic de cline in 
barren-ground earibou numhers, the federal 
and provincial governments began an ex· 
tensive wolf control program which con· 
tinued throughout the 1950's. Only limited 
wolf control in small areas has continued 
since the early 1960's. 

It is difficult to assess the value of the 
wolf control program for we do not know 
the consequences if the program had not 
been initiated. When wolf control was in­
troduced, the caribou decline was alarming. 
The native caribou kill alone exceeded the 
al1llUal recruitment rate during this period, 
but these people depended upon the caribou 
and conservation measures would be slow to 
instill and enforce. The only other major 
drain on caribou was by wolves. Where men 
and wolves competed for a diminishing re­
source, it was the loss to wolves which had 
to be controlled. The program consisted of 
government-set poison baits, government­
paid predator control officers, bounty 
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Results of a wolf control program in northern Mani­
toba and southern District of Keewatin from 1952 
to 1960 Manitoba Came Branch annual re-

No. of Wolves 
poison Positive Likely 

kills 
Total killed 

Year sets kills 
1952-53 63 325 

Results of a wolf control program from 1952 to 
1960 in the· Brochet Section of northern Manitoba 
and southern District of Keewatin Manitoba 
Came Branch annual 

No. of 
poison 

sets 

Wolves 
Total kiIIed 

Year 

systems, and a native spring pup capture 
program. 

Table 22 presents the results of the pro- . 
gram in northern Manitoba and sOllthern 
Keewatin from 1952 to 1960. A total of 
3,688 adults and 1,483 pups were killed 
during this 8-year period. Although the 
total kill ofwolves declined from 1953-54 
to 1959-60, a more accurate index to wolf 
abundance lB perhaps the number of wolves 
killed per poison bait. In 1953 -54,3.8 
wolves were killed per bait and 5 years later 
in 1958-59, after more than 3,500 wolves 
had been removed, 3_5 wolves were still 
killed pel' bait. 

Table 23 presents the wolf kill data for 
the Broehet Section of northern Manitoba 
and southern Keewatin from 1952 to 1960 
(extracted from Table 22). The Brochet 
Section is a traditional wintering area for 
earibou of the Kaminuriak Population. The 
largest number of wolves killed per bait was 
in 1952-53; the second and third largest 
numbers were in 1957-58 and 1958-59, 
after over 2,000 wolves had been killed 
from this particular section alone. More 
adult wolves were poisoned from this seC­
tion in 1959-60 than in 1956-57 with 
fewer poison baits (48 versus 56) _ More 
adult wolves were killed in 1959-60 than in 

1952-53. These figures suggest the wolf 
control program within the study area was 
not effective in diminishing wolf numbers 
during the early and mid-1950's. 

When wolf control operations began in 
the Great Slave Lake area, N.W.T., in 
1955-56, wolves under 1 year of age corn­
prised only 13 per cent of those killed; in 
1960-61, after a continued wolf control· 
program, wolves under 1 year comprised 
73 per cent of those killed (Kelsall, 1968). 
This may explain what happened in north­
ern Manitoba and southern Keewatin. As 
the population was harvested, survival of 
the young steadily increased. Wolf num· 
bers appear to have declined in spite of re­
duced control programs beginning in the 
late 1950's and early 1960's. Whether this 
was a natural decline following the de­
crease in caribou numbers or a direct effect 
of the wolf control program is unknown. 
The wolf control program is discussed in 
more detail by Fuller and Novakowski 
(1955), Loughrey (1958), and Kelsall (1968). 

The present status of the wolf within the 
range of the Kaminuriak Population does 
not appear critical. Predation during the 
summer months on caribou over 1 year of 
age is low. Those wolves in the northern 
portion of the range during June and July 
undoubtedly prey mainly on calves, but 
wolf numbers near the calving ground and 
area of post-calving distribution appear 
very low. 

The winter months, especially from 
February to May, appear to be the period of 
highest wolf predation on adult caribou. 
The extent of win ter predation appears 10 
increase greatly when snows are deep and 
caribou become concentrated and station­
ary, as in 1967-68. In areas where caribou 
densi ties reach 65 pel' square mile and wolf 
densities approach one per 6 to 8 square 
miles, there are bOllnd to be substantial 
numbers of caribou killed. In late winter 
and spring, as crusts form and travelling 
becomes easier for wolves but difficult for 
caribou, considerable numbers of caribou 
may be lost to predation. The estimated 1088 

of adult caribou (over 1 year) to wolf pre-

dation was very similar to the loss to human 
predation (3,032 compared to 3,318) in 
1967-68 .. 

It has been suggested that an extensive 
and costly wolf control program, such as 
that of the 1950's, was not sufficient to re­
duce wolf numbers in many areas. The cost 
of such a program today w~uld be mu ch 
higher than it was 10 to 15 years ago. The 
1957-58 predator control program in the 
Northwest Territories alone cost over 
$45,000 (Loughrey, 1958). 

There is also the question whether the 
poisoning program is justified in view of the 
fact many animaIs other than wolves are 
killed. 

1 believe wolves are necessary to main­
tain a healthy population of ba;ren-ground 
caribou. The argument that humans can 
continue to harvest the population and take 
the place of the wolf i8 not valid. In many 
cases humans have a detrimental effect 
upon a cervid population by killing the 
strongest and best adapted individuals while 
leaving the poorer breeding stock to con­
tinue adding inferior animaIs to the popu. 
lation. Wolves, which admittedly kill many 
healthy and prime animals, also harvest 
those which are not benefitting the popu. 
lation, in contrast to man's selective har­
vest. Too little is presently known of the 
wolf-caribou relationship. Native-kill sta­
tistics, annual recruitment rates, and other 
aspects of caribou population dynamics can 
be determined, but the remaining unknown 
is the effect of wolves upon the population. 

Discussion 
Annual mortality from predation is es ti­
mated at approxima tel y 10 pel' cent of the 
Kaminllriak Population over 12 months of 
age from 1966 to 1969. Native kill in 1967-
68 accounted for 5.3 pel' cent and wolf pre­
dation was estimated at 4.8 per cent of the 
population over 12 months in age. 

If there are 63,000 caribou over 12 
months and 550 \l'olves, there are about 114 
caribou per wolf. In 1962, an estimated 145 
to 160 wolves were within the range of the 
Nelchina caribou herd, Alaska, which at 

that time numbered 71,000 animals (Skoog, 
1968). This is a ratio of approximately 
one wolf per 473 caribou. Wolf predation 
upon caribou of the Nelchina Herd must be 
much less than that on the Kaminuriak 
Population. This may be à factor in 
the higher rate of calf survival for Alaskan 
populations. 

Pimlott et al. (1969) suggest wolves may 
be capable of controlling deer populations 
when the ratio of wo'lves to deer does not 
exceed 1 :100. If this ratio holds for white­
tailed deer, then a much higher ratio would 
presumably fit a similar statement on the 
barren-ground caribou, with its mu ch lower 
reproductive rate. In view of the calculated 
ratio of one wolf per 114 caribou for the 
Kaminuriak Population in the spring, it 
seems quite possible that wolves may con­
trol this population. 

A 10 pel' cent total mortality of caribou 
over 12 months of age within the Kami­
nuriak Population is not considered exces­
sive. It is lower than the annual mortality 
for Alaskan caribou populations (Skoog, 
1968) and N ewfoundland caribou (Berge. 
rud, 1969). 1 t is mu ch lower than the cal cu­
lated mortality for the same population 15 
to 20 years earlier when native hunting 
alone accounted for an estimated 29 per 
cent of the population annually (Banfield, 
1954) . 

The adult male to female ratio of 55:100 
suggests hunting pressure on adult males 
COllid be increased with no detrimental 
effect on the status of the population. ln 
September 1968, the caribou concentration 
on the central and western portions of the 
late summer range contained a very high 
proportion of adult males. The only caribou 
which are affected by native hunting from 
Mav to November are those animaIs distri­
but'ed along the coastal tundra near the 
Eskimo communities of Rankin Inlet, 
Wh ale Cove, and Eskimo Point. During the 
win ter months the kill of caribou may be­
come excessive whenlarge numbers of car­
ibou remain on the tundra and others move 
south into the taiga near the lndian corn­
munities of Brochet and Wollaston Lake. 
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When kill statistics were collected in 1967-
68, few caribou,remained on the tundra and 
these statistics must be considered minimal. 

Over the past 10 or 12 years, government 
policy has discouraged natives from re· 

, maining on the land in favour of centraliz­
ing them in accessible communities for con­
venient administration. Efforts are now 
being made to assist many Eskimos to ex· 
ploit the surrounding natural resources to 
boost the local economy. The fishing and 
trapping industries are being revitalized and 
a number of houses have been moved out 
on the land as temporary centres for hunt· 
ing, trapping, and fishing. 

These are progressive and properly orien· 
tated programs, but il must be emphasized 
that with this "reoccupation" of the land, 
an increase in the.annual caribou kill 
should be expected. The present seasonal 
distribution and low number of the Kami· 
nuriak Population will prevent the kill from 
approaching that of 15 to 20 years earlier. 
Alternative activities within the communiA 
ties prevent many of the men partidpating 
in the hunting of caribou. Although 3,560 
caribou were estimated killed in 1967-68, 
this figure could easily increase to 5,000 
any year. The native people should be the 
first to benefit from the wildlife resources of 
their particular area. Many of the lndians 
and Eskimos still rely heavily'on caribou to 
provide their only source of fresh meat. 
Assuming an average of75 pounds of con­
sumable meat per carcass and a minimum 
value of 50 cents per pound, the 1%7-68 
kill of 3,560 caribou provided 267,000 
pounds of fresh meat valued at $113,500 
to the natives. The cost of supplementing or 
replacing this with meat from the south 
would be much greater. 
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Total numbers 
and composition 

Females 
The basis for calculating the number of 
adult females in the population was the 
June 1968 calving ground survey. The num· 
ber of caribou 1 year of age and oIder on the 
calv;ing ground was calculated to be 33,962 
ani~als. From ground and air segregation 
between June 15 and 18, it was delermined 
that 80 per cent of the caribou on the calv­
ing ground aged 12 months or more were 
breeding females. These figures, combined 
with spring calf ratios (1967 to 1969), au­
tumn adult sex ratios, and results from the 
3.year caribou collection program are drawn 
upon to de rive the following calculations. 

Breeding 
The 1968 early June calvlng ground survey 
gave an estimate of 33,962 caribou 12 
months or oIder on the calving ground. 
Segregation data indicated that 80 per cent, 
or 27,169, were breeding females. 

Twelve months 
The collection program found no instances 
of females breednig in their first year. 

Twenty-four months 

One of 46, or 2.2 per cent, of rising 2-year.old 
females collected in the month of April and 
June from 1966 to 1968 was pregnant. Prior 
to calving in 1968, the rising 2-year-old 
class equalled the annual recruitment in 
1967 (estimated 6,000) less mortality from 
June 1967 to June 1968. Mortality on car­
ibou over 1 year of age has been estimated 
al 5.3 per cent by human predation and 4.8 
per cent by wolf predation, for a totalloss 
from predation of 10.1 per cent. This loss to 
predation (6,000 10.1 per cent = 5,394) 
leaves 5,394 caribou 24 months of age by 
June 1%8. Assuming one half are females 
(2,697) of which 2.2 per cent are breeders, 
only 59 (2,697 x 2.2 per cent) females of 
this age class gave birth in June 1968. 

Thirty-six months 
. There are no recruitment figures for the. 
spring of 1966. Age composition of samples 
collected in April and June 1968 suggests 

that a large class of 34- and 36-month-old 
animaIs was present. The June 1968 sample 
showed that 13.6 per cent (9 of 66) of 
caribou 1 year of age or older on the calving 
ground were 3.year-old females, or 4,618 
animaIs (33,962 x 13.6 per cent), Of this 
55.6 per cent (5 of 9) were pregnant, 
or 2,567. 

Forty-eight months and older 

The total number of breedingfemales on the 
calving ground in 1968 has been calculated 
at 27,169. Of this total, 59 were 24 months 
of age and 2,567 were 36 months of age. The 
remaining 24,543 caribou (27,169- (2,567 
+59) ) giving birth in 1968 must have 
been females 48 months of age or oIder. 

Non-breeding 
Twelve months 
The spring recruitment in 1968 was esti­
mated at 6,000 caribou of which one half 
should have been females. No females were 
found to breed in their first year so the num­
ber of non.breeding caribou 12 months of age 
in June 1%8 is calculated at 3,000 animaIs. 

Twenty-four months 

It ie estimated that there were 5,394 caribou 
24 months of age in the population in June 
1968 of which half, or 2,697, were females. 
Only 59 of these were believed pregnant, 
leaving 2,638 (2,697 -59) non-breeding 
24.month·old females in June 1968. 

Thirty~six months 

IL has been estimated that 4,618 (13.6 per 
cent of the caribou 12 months and oIder) 
female caribou 36 monthe of age were 
on the calving ground in June 1968. Of this 
total, 2,567 were breeding females. Not all 
non-breeding 3.year.old females would 
have been on the calving ground and 1 
therefore estÏmate the number of females 
in this class at 5,000 animaIs. Thus, the 
number of non.breeding 36-month·old fe­
males is estimated at 2,433 (5,000-2,567). 

Forty-eight months and over 

From samples collected in April and June 

from 1966 to 1968 it was found that 86.4 
per cent of females 46 and 48 months and 
older were pregnant. The number of breed­
ing females 48 months and oIder was esti. 
mated at 24,543 animaIs, leaving 3,863 
non.breeding females 48 months and oIder 
in June 1968. 

Males 
Twelve months 
The recruitment in the spring of 1%8 has 
been estimated at 6,000 caribou, of which 
one half, or 3,000 animaIs, were presum­
ably males 12 months of age. 

Twenty-four months 
It has been calculated that there were 5,394 
caribou 24 months of age in the population 
by June 1968, ofwhich one half, or 2,697, 
were presumably males. 

Thirty-six months and over 
In the falI of 1968, the adult male (39 months 
and older) to adult female (39 months and 
oIder) ratio was calculated to have been 
55:100. The number offemales 3 years of 
age and oIder in June 1968 has been estimat· 
ed at 33,406. Utilizing the ratio of 55:100, 
the number of males 3 years of age and oIder 
in the population by June 1%8 Ïs estimated 
at 18,373. Mortality of adults between 
June and· September 1968 should not have 
significantly influenced the composition 
or total numbers of the population over this 
3-month period. 

Discussion 
The calculated sex and age composition of 
the Kaminuriak barren-ground caribou 
population in June 1968 is presented in 
Table 24. 

The total population prior to calving in 
June 1968 was estÏmated to be 63,173. O( 
the entire population, it was estimated that 
61.8 per cent was.female and 38.2 per cent 
male. The adult male to female ratio (36 
months and older) was estimated at 55:100. 
Adult males and females comprised 29.3 
a.nd 52.8 per cent of the population respec­
tlvely. Of the females, 69.4 per cent were 

Table 24 
The estimated Bex and age composition of the Kami-
nuriak ofbarren-ground caribou prior 
to June 1968. 

pregnant at the beginning of the calving 
season in June 1968. Breeding females corn· 
prised an estimated 43 per cent of the total 
population in the spring of 1 %8. 

Males 1 year of age and oIder comprised 
38.2 per cent of the population prior to 
calving in 1968 and those 36 months or 
older 35.4 per cent. Skoog (1%8) records 
males comprising 44 per cent, 43 per cent, 
and 39 per cent of the caribou 1 year of age 
or oIder in the Arctic, Fortymile, and Nel­
china herds respectively in Alaska. He also 
found males comprised 40 per cent and 30 
per cent of caribou 3 years of age and oIder 
in the Fortymile and Nelchina herds re· 
spectively. His estimates were obtained 
from autumn segregation counts whereas 
my figures are mainly based on data obtain-

ed before the calving season, with the ex· 
ception of the falI adult sex ratios. 

That the proportions of males 1 year of 
age and oIder in Alaskan caribou herds are 
higher than determined for the Kaminu. 
riak Population is probably due to the con· 
sistently greater first.year calf survival for 
Alaskan caribou. The number of calves in 
the Nelchina Herd from 1956 to 1962 was 
estimated to be 20.6 per cent of the total, or 
twice the percentage of calves in the Kami. 
nuriak Population in 1967 and 1968 prior 
to the next calving season. The sex ratios of 
caribou in the first 2 years oflife are rela· 
tively even and taking large components of 
young animaIs into account this tends to 
influence sex ratios in favour of males. A 
lower calf survival in the Kaminuriak Popu. 
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lation i5 thus responsible for the difference 
between ils sex ratios and those of Alaskan 
caribou. In fact, when only caribou 36 
months of age and oIder are considered, the 
percentage of males in the Kaminuriak 
Population is comparable to those reported 
for Alaskan populations. 

The Alaskan Nelchina Herd is heavily 
exploited by sport hunting which decreases 
the adult male representation. The Fort y­
mile Herd, although subject to sport hunt­
ing, does not receive as much pressure as 
does the Nelchina Herd. Males 36 months 
of age and oIder are relatively fewer in the 
Nelchina Herd (30 per cent) than in the 
Fortymile Herd (40 per eent). The Kami­
nuriak Population is not subject to selec­
tive sport hunting. Adult males 36 months 
and older comprise 35.4 per cent of the 
total population, or about midway between 
the proportion in the Nelchina,and Fort y­
mile herds. 

In 1968, 43 per cent of the population 
before calving were estimated to have been 
pregnant females. A high mortality of car­
ibou during the first year oflife (78 per cent) 
is the factor which more th an any other in­
hibits population increase. The annual re­
cruitment is approximately one half that 
reported for Alaskan populations. 

Tn 1967 and 1968, ealves comprised 14 to 
15 per cent of the Kaminuriak Population 
before the rut~ By spring, calves comprised 
only 9 or 10 per cent of the population, a 
loss of approximately 41 per cent over the 
winter months. Win ter calf mortality in 
Newfoundland is no greater than adult mor­
tality (Bergerud, 1969), and annual recruit­
ment is estimated directly from the propor­
tion of 6-month-old animais in the popula­
tion. Winter calf mortality (October to 
April) within the Nelchina Herd, Alaska, 
averaged 16 per cent from 1955-56 to 
1960-61 (Skoog, 1968). This figure is much 
lower than the corresponding rate (41 per 
cent) for the Kaminuriak Population. Mil­
ler (pers. comm.) reported the proportion of 
calves in a sample of caribou killed by 
wolves during the winter of 1967 -68:within 
the main wintering concentration of the 
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Kaminuriak Population, as twice as high as 
the calf proportion obtained from air and 
ground segregation. 1 believe win ter preda­
tion on caribou by wolves was possibly the 
main contributing factor in the high loss of 
calves during the three winters 1966-69. 

Population status 

The size of the Kaminuriak Population be­
fore calving in 1968 was estimated at ap­
proxima tel y 63,000 animais. Although aIl 
the acrial sur veys support it, this estimate 
is considered minimal. 

In 1955, when the population was steadi­
Iy declining from the peak in numbers 
reached in the late 1940's, Loughrey esti. 
mated it to number 149,000 caribou. The 
present estimate is only 42 per cent of the 
number estimated 13 years ea,rlier. It is 
believed the decline terminated around 
1960 when a low of approximately 50,000 
caribou was reached. A graduaI increase to 
the present level of 63,000 animaIs occur­
red throughout the 1960's. 

The exact size of the population depends 
on the time of year the estimate i5 made. 
During the peak in calving, 1968, the 
population numbered approximately 90,000 
caribou. One month later it had decreased 
to slightly less than 74,000 animaIs and 
by the following spring reached its lowest 
level, before the new calving season, of ap­
proximately 63,000 caribou. 

With the sharp increase in caribou num­
bers during the 1940's an expansion of the 
normal range occurred, in particular, an 
extreme south ward extension into the taiga 
during the winter months. The decline in 
total numbers resulted in a reduction in 
range utilization and in extent of seasonal 
migrations. 

Historical records (Hearne, 1795; Rich­
ardson, 1829) suggest the present extent of 
range utilized by the Kaminuriak Popula­
tion is similar to that used in the pasto This 
also suggests the present size of the popu­
lation lS similar to that which periodically 
existed in primitive times. There is reason 
to suspect that extreme periodic population 
fluctuations and range extensions have oc­
cured in the past, similar to those docu­
mented during the 1940's. Barren-ground 
caribou populations appear to fluctuate con­
tinually in total numbers. This has also 
been shown for Alaskan caribou popula­
tions by Skoog (1968) and for woodland 
caribou populations in Newfoundland by 
Bergerud (1969). 
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The ovcrall density of the population 
(63,000) in relation to total range (109,000 
square miles) is one caribou per 1.7 square 
miles. This is much lower than densities 
recorded for other reindeer and caribou 
populations. Kelsall (1968) uses the figure 
of approximately five caribou per squarc 
mile of productive land for Canadian main­
land populations in the late 1950's. During 
most seasons of the year, only a small pro­
portion of the range supports the majority 
of caribou, and densities may reach extreme 
proportions. From January to April 1968, 
an estimated 51,214. caribou wintered in an 
area which varied from 3,954 square miles 
in January to 682 square miles in April, and 
densities reached as high as 68.5 caribou 
per square mile. For 2 months the density 
remained over 65 caribou per square mile. 
Densities on the calving ground in June 
1968 averaged 14.7 animais 12 months or 
older per square mile. 

The adult male to female ratio of 55:100 
is in close agreement with those in other 
populations of barren-ground and woodland 
caribou in North America. This ratio ap­
pears typical for a caribou population un­
exploited by selective sport hunting. 

Although the number of calves produced 
annually is relatively high, first-year calf 
survival is low. The estimated first-year mor­
tality for calves of 78 per cent in 1966-68 
is higher than most record cd first-year mor­
lality rates for other caribou populations. 
In Alaska, Skoog (1968) reports a 40 per 
cent loss in the Nelchina Herd, and Berge­
rud (1969) records a loss of 68 per cent for 
woodland caribou calves in Newfoundland. 

At birth in 1968, calves constituted 30 
per cent of the population. The proportion 
of calves to total animaIs by the spring of 
1967, 1968, and 1969 was 9 to 10 per cent. 

The population cannot increase with an 
annual recruitment of9 to 10 pel' cent and 
the.pres~nt rates of mortality. The total 
natIve klll of caribou over 12 months was 
~stimated at 3,318 animais in 1967-68. This 
IS 5.3 per cent of the population over 1 year 
of age, and approximately 55 per cent of the 
an nuai recruitment. 

Til Newfoundland, where the oilly major 
predator of adult woodland caribou is man, 
Bcrgerud (1969) documents an annualloss 
of adults from natural mortality factors of 
6 per cent. There is reason to expect this 
loss to natural causes, in areas supporting 
wolf populations, would be included in the 
105s of animaIs to wolf predation. My calcu. 
lations suggcst a loss of caribou over 12 
months of age in the Kaminuriak Popula­
tion from wolf predation of 4.8 per cent. 1 t 
is possible that wolves are harvesting only 
thal proportion of the population which 
wou Id normally be lost to natural mortality 
factors. The one serious effect wolves may 
have on the population is through winter 
predation on calves. 

If the annual recruitmenl were to increase 
to 15 per cent and adult mortality were to 
remain constant, the population would 
increase. To jndge from the large represen- . 
tation of 36-month-old females in the June 
1968 caribou collection, the spring recruit­
ment in 1966 did approach 15 per cent. 

With the present level of mortality and 
recruitment, the population may increase 
or decrease slightly in any year. The pop­
ulation possesses the potential for a rapid 
increase, but this potential is presently not 
being attained. 

Summary 

Barren-ground caribou have tradi tionally 
been relied upon 10 provide food, clothing, 
and sheller by many of the Indians and Es­
kimos inhabiting the forest and tundra in­
land from the western shore of Hudson Bay. 
The extent of dependencc upon this natural 
resource by the native people has steadily 
declined over the past two de cades and to· 
day caribou are considered mainly a dietary 
supplement ralher th an a means of survival. 
Most caribou are now killed within a short 
distance from the communities, and the 
scattered campsites of 20 years ago, most 
situated along traditional caribou migration 
routes, are now abandoned. 

The Kaminuriak Population, ranging 
over northeastern Saskatchewan, norlhern 
:Manitoba, and the southeastern District of 
Keewatin, \Vas estÏmated to number 149,000 
animaIs in 19.55 (Loughrey, 1955). An ex­
tension of range limits from 1936 10 1947 
subjected the population to excessive hunt­
ing pressure, far exceeding the annual re· 
cruitment, and the population declined ra­
pidly. The Kaminuriak Population was esti· 
mated to number63,173 animais before 
calving in 1968. Annual mortality from hu­
man predation has decreased from 30,000 
in 1955 (Loughrey, 1955) to 3,500-4,000 in 
1968. This results from a decrease in pop­
ulaÎion size and a decrease in hunting pres­
sure. From August 1967 toJuly 1968, an 
estimated 5.3 per cent of the caribou pop­
ulation over 1 year of age was killed by In­
dian and Eskimo hunters. It was esLÏmated 
also that 4.8 per ccnt of the population over 
1 year of age was lost to wolf predation an­
nually from 1966 to 1968. Annual recruÎl­
ment for the same period was eslÎmated at 
9 to 10 per cent or close to the estimated 
totalloss to predation and hunting of 10.1 
per cent. This similarity between alllluai 
recruitment and mortality resulted in a re­
latively stable population du ring Ihe .3-year 
study period. A population fluctuatioll of 
less than several thousand caribou over the 
3-year study period could not have been 
detected with the confidence levels accepted 
for aerial population surveys during this 
study. 
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Prior to calving in 1968 there were an 
estimated 33,406 females and 18,373 males 
3 years of age or nIder in the Kaminuriak 
Population for an adult male to female ratio 
of 55:100. At the same time an estimated 
43 per cent of the population consisted of 
breeding females. The potential produc­
tivity of the population is high, but an esti­
mated 78 per cent annual mortality rate for 
calves from 1966 to 1968 prevented the 
population from increasing. The factors re­
sponsible for this high rate of calf mortality 
are unknown. 

The normal range of the Kaminuriak 
Population is approximately 109,000 square 
miles. At most times of the year, however, 
most of the caribou are distributcd within a 
small portion of the total range. From June 
to October, caribou are distribllted on the 
tundra and at times penetrate the extreme 
northern edge of the transition zone. From 
;'\lovember to "\1ay, most of the population 
moves south into the taiga of northern Man­
itoba and Saskatchewan. A varying propor­
tion of the population, however, may re· 
main during the winter months on the tun­
dra, particularly along the Hudson Bay 
coast near Eskimo Point. The factors de· 
termining thé proportion of caribou win­
tering on the tundra are po orly understood, 
but it may possibly relate to climatic con­
ditions, in particular the timing of freeze· 
up and early winter snowfall, encountered 
in late October and early November when 
the migration south into the taiga usually 
OCClUS. 

Those caribou which migrated south 
into northern Manitoba in early November 
of 1966 and 1967 followed a very similar 
movement pattern from November to Jan. 
uary. A rapid movement south into north. 
eastern Manitoba was followed bv a western 
penetration to the Saskatchewan-border 
just north of Reindeer Lake. The late winter 
(February to April) distribution and move­
ment varied considerably between the 2 
years. In 1966-67, caribou continued mov. 
ing west and northwest upon reaching the 
Saskatchewan border in January and cross. 
ed the Territorial border near Selwyn Lake 
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in Mareh. From January to April 1968, the 
taiga.wintering caribou remained concen· 
trated and relatively stationary in a restrict­
ed area near the Saskatchewan-Manitoba 
border north of Reindeer Lake. 

Caribou distribution and movement from 
February to April appear to depend on snow 
conditions encountered when the animaIs 
reach the Saskatchewan border. 1 believe an 
extremely deep snow coyer motivates them 
to continue moving, usually in a northerly 
direction, to seek out more optimal con· 
ditions. A shaUow snow coyer during late 
winter allows the animaIs to be relatively 
unrestricted in their movements and th~y 
usuall y disperse over a wide area. A near­
normallate winter snow coyer (25-30 
inch es) usually results in the animaIs be­
coming concentrated and their movements 
restricted. Many combinations of these 
three generallate winter movement pat. 
terns may occur, depending upon the con· 
tinuously changing nival characteristics. 

The spring migration routes to the calv­
ing ground varied considerably from 1966 
to 1968, depending on the location of the 
late wintering distribution of the pregnant 
females. The same general area was utilized 
for calving during the 3-year stndy period. 
The peak in calving occurred June 10 to 15 
with the earliest calf observation on June 3, 
1966. Observations in 1967 suggested that 
those pregnant females which wintered on 
the tundra reached a peak in calving several 
days before those females which wintered 
in the taiga. 1 suggest this variation in peak 
calving may result from pregnant females 
which winter on the tundra remaining in 
better physiological condition during preg­
nancy than those wintering in the taiga. 

Post.calving herds form during the latter 
part ofJune and remain distributed sonth of 
Baker Lake untillate Julv. The mid·summer 
migration south begins during the last 10 
days of July and continues through the lirst 
2 weeks of August. Caribon disperse into 
three general areas of distribution from 
mid.August to early October. The propor. 
tion of calves and adult femalesin each area 
varied considerably in late September of 

1968. Caribou within these three late sumo 
mering areas move towards a common are a 
ofrut during late September. The rut is 
believed to reach a peak during the third 
week of October. 

Historical records suggest that the Kami. 
nuriak Population has extended ils win ter 
range south in northern Manitoba several 
times since the turn of this century. The 
last such winter range extension reached 
a peak around 1946-48, receding in extent 
until approximately 1960. Winter range 
limits appear to have remained stable from 
1960 to 1968. 1 believe extension of range 
is a direct reslllt of an increase in population 
size, suggesting extreme fluctuations in 
total caribou numbers within the Kaminu. 
riak Population occur periodically. Such in. 
creases in population size are possibly due t 0 

immigration of animaIs from other populà. 
tions or from intrinsic factors such as suc· 
cessive years of unusually high calf survival. 
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