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Ahstract 
A total of 6,857 barren·ground caribou was ear· 
tagged in the Northwest Territories from 1960 to 
1967. Total recovery rates for the populations 
that calve at Beverly Lake and Bathurst Inlet were 
7.2 and 4.4 per cent respectively. The difference 
in recovery rates suggests hunting pressure on the 
Beverly Lake Population is significantly greater 
than on the Bathurst Inlet Population. A signifi. 
cantly greater mortality of males from hunting is 
evident from a male:female relative recovery rate 
of 1.25. The average interval between tagging and 
shooting was 1.7 years and the greatest interval 
was 7.3 years. Approximately two·thirds of the tag 
recoveries were from the Northwest Territories 
and one-third from the Province of Saskatchewan. 
Indian hunters have returned a much greater 
number of tage th an Eskimo hunters. Tags re· 
turned by Indians were usually win ter recoveries 
within the taiga while most oÙhose returned by 
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Eskimos were summer recoveries north of the 
treeline. Application of the Lincoln Index pro· 
duced varying annual population estimates for the 
Beverly Population but the mean was similar'to 
results from aerial surveys in 1967, i.e., about· 
150,000 caribou. The recovery of tagged caribou 
together, several years after tagging, suggests 
long-term social bonds, particularly between adult 
males. Populations of barren-ground caribou on 
mainland Canada have well-defined range limits 
but adjacent populations appear to exchange ap
proximately 5 caribou per 1,000 annually. 

Résumé 
De 1960 à 1967,6,857 caribous des toundras en 
tout ont fait l'objet d'un étiquetage à l'oreille, 
dans les Territoires du Nord·Ouest. Les pourcen· 
tages globaux de récupération en ce qui a trait 
aux populations qui mettent bas au lac Beverly et 
à l'inlet Bathurst ont été de 7.2% et de 4.4% res· 
pectivement. La différence entre ces deux taux 
porte à croire que la chasse a été nettement plus 
intensive dans le cas dé la population du lac 
Beverly que dans celui de la population de l'inIet 
Bathurst. La mortalité chez les mâles, attribuable 
à la chasse, est de beaucoup supérieure à celle des 
femelles, comme le démontre le rapport mâle/ 
femelle de 1.25, établi d'après les étiquettes récu
pérées. Il s'est écoulé en moyenne 1.7 an entre le 
moment où un animal s'est fait étiqueter et celui 
où il s'est fait abattre et l'intervalle le plus long a 
été de 7.3 ans. Environ les deux tiers des étiquettes 
récupérées l'ont été dans les Territoires du Nord· 
Ouest et le tiers, en Saskatchewan. Les chasseurs 
indiens ont retourné beaucoup plus d'étiquettes 
que ne l'ont fait les chasseurs esquimaux. D'ordi
naire, les étiquettes retournées par les Indiens 
provenaient d'animaux récupérés dans la taïga 
alors que la plupart de celles que les Esquimaux 
ont envoyées avaient été retrouvées au nord de·la 
limite de végétation arbm:escente. L'application 

.. 

de l'indice de Lincoln a donné des nombres esti. 
, ~atifs variés concernant l'importance annuelle de 

la population du lac Beverly, mais la moyenne 
est restée semblable à celle qui avait été établie 
d'après les résultats des dénombrements aériens. 
de 1967, soit environ 150,000 caribous. La récu
pération, plusieurs années après le marquage, 
d'étiquettes sur des caribous rassemblés suggère 
des liens sociaux de longue durée, surtout chez les 
adultes mâles. Les populations de caribous des 
toundras qui vivent sur la terre ferme du Canada 
ont des territoires bien. délimités, mais les hardes 
voisines' s'échangent, semble·t-il, environ cinq 
caribous pour mille, par année. 

A6cTpaKT 
3a 1960-67 rO,L\hI 6hWII C,ll;eJIam,I no
MeTKH Ha ymax 6.857 TyU,ll;pOBhIX Ka

pH6y, TeJIHBIIIHXCH B paMoHax BeBep
vlH-JIeMI{ H B3Txepc1'-IfuJIeT. Ifs STIIX 

KapH6y 7,2 H 4,4 rrpOI~eHTa B Tex .iRe 

paMOHax 6hIJIH rrOMMaUhI CUOBa. OTHO
CHTe.1IhHaJI paSHHlI,a B ,ll;o.lIe ,ll;06blqH 
3aCTaBJI.lleT rrpeurro.JIOmHTb, ~ITO OXOTa 

Ha rronyJIHlI,IIIO pafIOua BeBep.lIH·JIeMR 
npOBO)lIITCH co 3HaqIITeJIbHO 60Jlbiiiero 
IIHTeUCIIBUOCTbIO, ~IeM B paMone BST' 
xepcT-HIIJIeT. 'ITo npII STOM norII6aeT 

60JIbiiie ca.\IIWB, BI1)J,HO Ils COOTHOIIIe· 
Hlm ROJIIIqeCTBa y6IITbIX CaMlI,OB R 

y6IIThIM Cal\ŒaM. OHO COCTaBvlSIeT 
1,25 : 1. Co BpeMeHII rrmreTOK )lO y60a 

rrpOTeRaJIO B Cpe,ll;UeM 1,7 rO,ll;a. HaIl· 
60JIbUffiM Ha6JIIouaBIIIIIMcH IlHTepB3.Jl 

,6blJI 7,3 rO)la. IIpID1epHO ,ll;Be TpenI 
BosBpam;eHHhIx nOllfeTOK 6hI.JTIl uo.lIy

qeHbI B CeBepo'3aUa,ll;HbIX TeppIITopII· 
ax, a O)lHa TpeTb B npOBIIHlI,IIH 
CaCKaqeBaH. OXOTHHRIl-Im)lei:fr~bI Bep
HyJIH 60JIbllIe rrOllfeTOR, qeM OXOTHIIIŒ· 

SCKIIMOCbI. HH,ll;eMlI,bI )l06bIBaJIH rrOMeT· 
RII 60JIbiiieJO qaCTbIO B TaMre II SHlfOM, 

a SCKIIMOCbI B 60JIbIIIIlHCTBe c.lIyqaeB 

JleTOM R ceBepy OT rpaHIIl~br JleCOB. 
IIpIIMeuaa IIII)leI\C JIHHROJIbUa, 6bIJI 

nOJIyqeu pH,ll; r01WBblx nO,ll;CqeTOB nony
JIHI.I,IIIi BeBepJIIl, Cpe,ll;HIlM II3 ROTOpbIX 
COOTBeTCTBOBaJI peayJIbTaTaM, nOJIy

qeHHbIM rryTeM B03,ll;yIIllIOH paSBe)lKII B 
1967 ro,ll;y, T. e. OIWJIO 15.000 I,<apII6y. 

O,ll;HOBpeMeHHaH )106bI"Ia RapII6y, nOMe· 
"IeHUbIX HeCKOJIbRIDm rOll,aMII pauee, 
yIŒ3bIBaeT Ha cym;ecTBOBaHJ:le ,ll;o,,'Iro· 

BpellfeHUbIX CTa)lHbIX cmmeii, B oc06eH· 

HOCTII .MeJI")ly BSpOCJIbIMII ca:\II~aMII. 
HaCeJ'IeHIle ImpII6y B TJTHll,pe ua Ra· 

Ha;:\cROlI qaCTII ÎlIaTepJIRa npe6bIBaeT 
B qeTKO yc'raHoB.lIeHHbIX rpUUIIlI,aX, 

TOrl1.afmI{ coCel1.HHe rronyJIHlI,IfII, rro

BII)lHMü.:Ify, npOBO)laT oÔ.Men B npIIMep· 

HO 5 RapII6y Ha ImJI~l1.YIO ThlCHqy 
rOJIOB. 
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Introduction 

Most barren-ground caribou (Rangifer tarandus 
groenlandicus) of northern Canada can bc as
signed to a particular population, each having 
defined range limits and a traditional wintering 
and calving ground. Banfield (1954) first named 
16 mainland herds, but many of these were later 
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Figure L The geographical distrihution of ear·tag recoveries 
(1960 through 1970) for caribou tagged from the Beverly 
and Bathurst population from 1960 through 1967. Each small 
symhol 1 tai! return. 

found to be segments of individu al populations. 
Thomas (1969) recently identified four popula
tions containing most barren-ground caribou in 
Canada, excluding the Arctic Islands. These he 
named Bluenose, Bathurst, Beverly and Kaminu
riak, after areas traditionally used for calving. 

r Aerial surveys from 1948 to 1958 suggested an 
alarming decrease in the total number of barren
ground caribou throughout their range in north· 
ern Canada (Banfield, 1954, 1956; Kelsall, 1957, 
1960). In 1958, the Canadian Technical Commit
tee for Caribou Preservation discussed the possi
bility of marking caribou to assist in obtaining 
informatior on their movements and seasonal 
distribution. Robertson (1961) suggested captur. 
ing caribou in the water after he observed Indians 
spearing caribou at a tradition al water crossing 
at Duck Lake in northern Manitoba. The method 
proved successful when 112barren.ground cari. 
bou .from the Kaminuriak Population were tagged 
at Duck Lake in September 1959 (Robertson, 
1(61), and was continued there through 1967. 
The results of the Duck Lake tagging program 
from 1959 through 1965 are described by Miller 
and Robertson (1967). 

The Canadian Wildlife Service initiated tagging 
of the Beverly and Bathurst populations in 1960. 
The main tagging site for the Beverly Population 
was a traditional midsummer crossing of the 
Thelon River (64° 40' N 100° W) between 
Beverly and Aberdeen lakes, Northwest Terri
tories, in 1960, 1962, 1963, 1964,1965 and 1967. 
A sm aIl number from the same population was 
also tagged in 1960 at another water crossing at 
Mary Frances Lake (63 0 20' N 106° 15' W). 
Caribou of the Bathurst Population were tagged 
at Contwoyto Lake (65 0 50' N III ° 15' W) in 
1960,1964 and 1965. Figure 1 shows the three 
major tagging sites. 

1 have ùsed ear-tag recoveries from the CWS 
program to demonstrate geographical and sea
sonal distribution of the harvest and to examine 
the discreteness of local populations and evidence 
of long-term social bonds. 1 have also estimated 
the size of the Beverly Population by the Lincoln 
Index and the annual mortality rate from tag 
recoveries received up to July 1970. 

Materials and methods 

The capture method in the Northwest Territories 
is similar to that first used in 1959 at Duck Lake 
and described by Bossenmaier (1959), Robertson 
(1961) and Miller and Robertson (1967). Basi· 
cally, caribou were captured in the water with the 
use of canoes and outboard motorboats. 

Caribou of the Beverly Population were tagged 
on the Thelon River during the northerly move· 
ment from the calving ground in late June and 
early luly, and at Mary Frances Lake after the 
northerly movement across the Thelon River had 
terminated and while the bands were drifting 
southwest to the treeline in la te luly. Caribou of 
the Bathurst Population were tagged as they 
moved from the calving ground near Bathurst 
Inlet southward to the taiga. 

Ketchull1 "Visa" aluminium cattle e"ar-tags1 

were used from 1960 to 1965. A small number of 
green nylon swivel-tags2 were used in 1965. The 
narrower Hasco 6-49 cattle ear-tags3 were used in 
1967. Fabric streamers, ranging in size from 
Ilj/' x 8" to lj2" X 3", attached to ail ear-tags 
enabled the crew to identify caribou already 
tagged. The streamers were made from No. 80 
Herculite\ in 1960, 1962 and 1967; and from a 
vinyl-coated nylon protective fabric5 in 1963, 
1964 and 1965. Ear-tags were go Id, yel!ow, green, 
blue, red and silver; streamers were grey, yellow, 
red and green. 

1 KClchum Manufacturing Sales Ltd .. Ottawa, Ontario. 
2 Salt Lake Stamp Co., Salt Lake City, Utah, U.S.A. 
S National Band and Tag Co., Newport, Kentucky, U.S.A. 
4 Herculite Protective Fabrics, Newark, New Jersey, U.S.A. 
5Cooley Ine., Pawtueket, Rhode Island, U.S.A. 
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Results and discussion 

A total of 6,857 barren-ground caribou was tag
ged in the Northwest Territories from 1960 to 
1967 (Appendix 1). The sex and age of 1,550 
caribou tagged at the Thelon River site in 1965 
were not recorded. Of 5,159 tagged caribou, 
30 per cent were adult males, 39 per cent were 
adult females, 25 per cent were yearlings and 
6 per cent were calves. Of the caribou tagged, 
6,381 (93 per cent) were tagged at the Thelon 
River site, 70 (1 per cent) at Mary Frances Lake, 
and 406 (6 per cent) at Contwoyto Lake. 

Mortality at the time of tagging was low: 2 of 
52 caribou were accidentally killed in 1960 and 
3 of 833 in 1967. Several tag recoveries by 
Eskimos were from caribou found dead near the 
tagging site, possibly from injuries not detected 
at the time of tagging. Several hundred caribou 
have been tagged in a single day during the 
height of migration across the Thelon River. 

Recovery rates 
The recovery rates of the ear.tagged caribou are 
shown in Appendix 2. The total recovery rate 
for the sample tagged from the Beverly Popula
ti'on was 7.2 per cent and from the Bathurst 
Population 4.4 per cent (Chi-square 4.77,1 d.f., 
P<0.05). Assuming that tagged and untagged -
animaIs within each population had equal 
chances of being shot, the lower recovery rate for 

, the Bathurst Population suggests that hunting 
pressure was lower than that exerted on the 
Beverly Population. Effective recoveries include 
those for which an approximate date (within 
several weeks) and definite location of recovery 
were known. Only 4, per cent (22 of 489) of the 
total returns could not be used when calculating 
effective recovery rates. AIl recoveries used in 
the following analyses were from hunting. 

The following results and discussion on re· 
covery and mortality rates will be restricted to 
the sample from the Thelon River site, as 9,3 
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per cent of aIl caribou tagged and 94 per cent of 
aIl returns are from that tagged sample. 

Males had a higher recovery rate than females; 
the male: female relative recovery rate was 1.25 
(Chi-square 5.06, l d.f., P<0.05). Direct 6 and 
indirect recovery rates for sex and age classes 
are shown in Appendix 3. The direct recovery 
rate for males in most sex and age classes and 
tagging years was consistently higher than that 
for females. This was also true for animaIs in 
the second year of life (yearlings), when males 
and females differ in antler development and 
body size only slightly, ma king it difficult for 
hunters to select males. 

Indirect recovery rates for males were. more 
pronounced, primarily - it is believed - because 
the northern Indian communities have greater 
access to males than to females during the winter 
months. A higher annual hunting mortality for 
males would contribute to a reduced ratio of 
adult males to females in the Beverly Population 
(Kelsall, 1968:154). Yearlings showed a slightly 
higher direct recovery rate than adults and a 
lower indirect recovery rate. If the yearling mor
tality rate were higher, then indirect recoveries 
would he lower. Recovery rates for calves were 
low because of a h1gh natural mortality of caribou 
d uring their first year of life. 

The maximum interval hetween tagging and 
recovery was 7.3 years. The mean for those re
turns whose precise recovery date is known was 
l.7 years with a standard deviation of 1.5 years. 

Geographical and seasonal distribution of 
harvest . 
Most ear-tag recoveries (Fig. 1) were within the 
normal range limits of their populations as de
lineated by Banfield (1954) and Kelsall (1968). 
Ali recoveries of the sample from the Bathurst 

fi Direct recovcries urc those returned within one year of tagging 
(July l through June 30), 

1 
1 

Population were made in the District of Mac
kenzie, NWT; recoveries from the Beverly Popu
lation were made in Mackenzie and Keewatin 
districts, in Manitoba and in Saskatchewan. 

The maximum distance of tag recovery from 
the Thelon site was 530 miles, and the maximum 
distance between recoveries of tags applied there 
was 720 miles. The treeline approximates the 
line of demarcation between recoveries in ~inter 
(October through May) and summer (June 
through September) and recoveries by Indian 
and Eskimo hunters. Eighty-five per cent of aIl 
usa hie tag recoveries from the Beverly Popula
tion were clustered within a 50-mile radius of 
Indian and Eskimo settlements or semi-permanent 
summer and winter camps. The proportions of 
tags from the Beverly Population recovered by 
hunters from each settlement are shown in Figure 
2. The proportions of tags from the Beverly Popu
lation recovered by hunters residing in Manitoba, 
-Saskatchewan and the Northwest Territories, 
were 2.5, 63.8 and 33.7 per cent respectively, but 
proportio~s recovered in Manitoba, Saskatch
ewan and the Northwest Territories were 2.5, 
35.3 and 62.2 per cent respectively. Forty-nine 
per cent of the tags returned by hunters from the 
Saskatchewan communities of Fond du Lac, 
Uranium City, Stony Rapids and Black Lake 
were recovered within the Northwest Territories. 

Indians returned a much larger proportion of 
tags than Eskimos (Fig. 3) . Indians made most 
indirect recoveries, while Eskimos made most 
direct recoveries (Fig. 4) . The proximity of the 
Thelon site to a number of Eskimo summer 
hunting camps accounts for the high proportion 
of direct recoveries by Eskimos. The Eskimos are 
abandoning these camps for summer employment 
at Baker Lake, and direct recoveries after 1964 
have consequently dropped sharply. 

The number of tags returned by Indians and 
Eskimos for each month is shown in Figure 5. 

Figure 2, Distribution of ear-tag recoveries from the Beverly 
Population among hunters according to their community 

"Figure 2 . 

North"'est 
Territories 

Snowdrjft 

Baker Lake 

Eskimo Point 

Total 

Saskutrhcw-an 

Wollaston Lake 

Stony 
Black 

Fond·du·Lac 

Uranium City 

Total 

Manitoba 

Brochet 

Churchill 

Total 

o 80 
Percentagc car·lag returns 

Returns by Eskimos were generally restrÏcted to 
the summer months (July through September) 
while most returns by Indians were made in the 
winter and spring months (November through 
May) . F ew tags were recovered during the cari· 
bou calving period in June or the rutting period 
in October, months of spring thaw and fall 
freeze-up respectively, when overland travel by 
hunters is restricted. Returns by Eskimos show 
that although most caribou migrate so,uth into 
the taiga in the fall, sorne remain on the tundra 
ail winter; January and February were the only 

& 
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Figure 3. The annuai number of ear-tag recoveries by lndian 
and Eskimo hunters from 1962-63 through 1969·70 

Figure 3 

1962-63 1963-64 1964-65 1965-66 
Year of recover) (Jul)' I-June 30) 

months when no tags were returned. Eight of 
the nine tagged caribou shot by Eskimos from 
October through April, and for which sex was 
recorded at the time of tagging, were males, sug
gesting that the majority of caribou that winter 
on the tundra are males. 
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Indian 

Eakimo 

• Total 

1966-67 1967-68 1968-69 1969-70 

Apparent mortality rates from harvest 
Calculated annual mortality rates from ear-tag 
recoveries are shown in Table 1. Mortality rates 
are provided only for the first four years folIow
ing tagging as few tags were returned after that 
period for the tagging years of 1962 and 1963. 

1 
1 

1 

Figure 4. The number of direct and indirect ear-tag recoveries 
by lndians imd Eskimos for the tagging years 1962 through 1967 

60 

No. ear·ta~ 
returnfl 
Direct 

Ta~ging year 

IIIlndian 

~Eskimo 

The high apparent mortality rate for the first 
year following tagging is a result of the large 
number of first-year returns in comparison to 
subsequent years. The large discrepancy be
tween first· and second-year recoveries produces 
an inflated mortality of 40.1 per cent. As stated 

elsewhere, Eskimo hunting camps near the Thelon 
tagging site contributed to selective shooting of 
tagged animaIs, greaÙY increasing first-year 
recoveries. A second-year mortality of 16.3 per 
cent, although high, is more in line with the 
expected. Progressive increases in mortality 
estimates for the third and fourth years following 
tagging is believed a result of tag loss from 
natural wear and accidents. 

Given the known averagè productivity and 
average first-year calf survival of Canadian main
land barren-ground caribou populations, a popu
lation could not maintain itself if the total 
mortality rate for animaIs over one year of age 
exceeded 10 per cent. As the mainland popula
tions have apparently not decreased over the past 
decade (Thomas, 1969; Parker, 1971), the 
calculated annual mortality rates must be wrong. 
The two factors most responsible for the exag
gerated mortality rates are probably tag loss 
and a decline in the annual harvest. 

Population estimate 
The Lincoln Index is an application of the 
capture-recapture method of estimating popula
tions (Lincoln, 1930). The assumption i8 made 
that marked animaIs retain their identity, thaL 
the capture and marking does not seriously affect 
the subsequent behaviour of the animal, and that 
the marked sampIe's chance for recapture i8 equal 
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Figure 5. The number of ear-tag recoveries by Indians and 
Eskimos, by month, from July 1960 through July 1970 ' 

to any other sample of the population (Parr, 
Gaskell and George, 1968). The formula for cal
culating population estimates from the Lincoln 
Index is N _ nMjx_ 

The greatest source of error in thi" technique 
is the procurement of accu rate annual kill statis-

Month of the year 

14 

tics. Only direct recoveries can be used because' 
annual natural mortality and the recruitment 
of young animaIs in subsequent years diminish 
the proportion of tagged animaIs in the popula
tion. It is also essential that aIl recovered tags 
be returned with accurate data on location and 

hr Indüln 

by EskimQ 

1 

i 

date of kiiI. Population estimates from returns by 
Eskimos of Baker Lake are biased because the 

. proximity of the tagging site to their summer 
hunting camps do es not allow random distribu
tion of the tagged sample within the population. 
Table 2 shows total annual estimates of the 

"Beverly Population, using direct recoveries by 
Indians. The annual kill estimates were obtained 
through the Northwest Territories Game Man
agement Service from holders of general hunting 
licences. Tags .returned by Indians of Wollaston 
Lake, Saskatchewan, were not used, as annual 
kill data were not available for that community. 

The confidence Iimits for each estimate are 
based on the formula provided by Overton and 
Davis (1969). Parr et al. (1968) emphasize 
that when x < 10 the possible values of N vary 
by large steps and the standard error is very 
large. The inflated population estimate and wide 
range in confidence limits for the 1962-63 
sample can be attributed to the small number (4) 
of direct recoveries. The mean (146,370) of the 
estimates for 1963-64 through 1967-68 approx-

estîmates for the Beverly Population of barren-ground 
frOID the Lincoln Index eN nM/x), ûsing direct recoveric!J by 
and annuai kiU Jata pro\"ided br the Northwest TerritorÎcs 

Direct Population 

1963-64 1641 13B9 16 

196,)-<,5 1692 2210 17 

1965~66 1550 1701 22 

1967-<>8 830 1368 Il 

*Confidence llmits after 
Overtl,u and Davis the formula, 

NL À (tabular value of x) 

and 1\< U À. (tabular value of x) 

whe,e À M(n) 

tl963-6B average 146,370 

" 

imates the 1967 aerial survey estimate of 159,000 
caribou for the Beverly Population (Thomas, 
1969) . 

Evidence of long-terrn social bonds 
Barren-ground caribou on mainland northern 
Canada travel hundreds of miles to and from 
winter and summer ranges and may occupy a 
total home range of over 100,000 square miles. 
Long.term social bonds between individual adults 
have been assumed to be non-existent because 
the species is nomadic. 

In 13 instances, groups of caribou whose mem· 
bers were tagged at the Thelon site on or near 
the same date were shot together over 12 months 
after tagging. These cases suggest the existence of 
persistent social bonds between barren-ground 
caribou, particularly between adult males. Group 
sizes varied from two to four caribou. Four of 
the 13 groups consisted of two adult males shot 
more than 31h years after tagging. 

Nine of the 13 bonds were between males. 
There are several possible explanations for more 
permanent bonds between adult males than 
females. Adult female caribou become less 
tolerant of close association with other adult ani
maIs during the late stages of pregnancy and at 
parturition. At this stage the bond with the calf 
of the previous year is usually terminated. The 
period of isolation during parturition is relatively 
brief in barren-ground caribou, but when com
bined with the strong maternaI bond between the 
cow and new calf it may be sufficient to dis· 
courage long-term bonds with other adults. Males 
are normally found in small bands and appear 
to be quite tolerant of one another, except du ring 
the short breeding period in October and early 
November. Most seasonal migrations and move
ments of adult males are also less rapid than 
those of aduIt females and juveniles. 
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Discreteness of populations 
Caribou of the four main land populations, as 
defined by Kelsall (1968) and Thomas (1969), 
occupy a total area of approximately 750,000 
square miles but are classified taxonomically as 
the same subspecies, Rangifer tarandus groen
landicus (Banfield, 1961) . 

Kelsall (1968) suggested extensive shifts of 
large numbers of caribou from one population 
into another. Tagging returns have not demon
strated such population shifts within the past 
decade, but have indicated interchange of caribou 
between the Beverly and Kaminuriak populations. 

The tagging of caribou within the Kaminuriak 
Population has been reported by Miller and 
Robertson (1967). From 1960 through 1970 
(revising Miller and Robertson's 1967 data to 
}uly 1, 1970) 8 of 131 returns (6.1 per cent) 
from the Kaminuriak tagged sample have been 
from the normal range of the Beverly Population. 
During the same period, 20 of the 442 returns 
(4.5 per cent) of the Beverly tagged sample have 
been from the normal range of the Kaminuriak 
Population. This does not include returns from 
the extreme northeastern portion of Saskatch
ewan where normal win ter range for both popu
lations may occasionally overlap. As all such 
returns were winter recoveries, the possibility 
exists that those caribou would have returned to 
their normal range and not added genetically to 
the adjacent population. Until there is supporting 
evidence for this, however, 1 make the assump
tion that returns from outside the normal range 
of a population represent caribou lost from that 
population. Assuming a constant rate of an nuaI 
exchange over the past decade, the loss of cari
bou into the adjacent population has been about 
6 and 4 per 1,000 for the Kaminuriak and Beverly 
populations respectively. 

This rate of interchange between adjacent 
populations contributes to the genetic uniformity 
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of mainland caribou, with the possibility of slight 
genotypic variations between the eastern and 
western extremes of their distribution. 

r 
1 

Conclusions 

The tagging of barren-ground caribou at tradi
tional summer water crossings has proven to be 
an efficient method of marking a large number of 
animaIs with minimum cost and effort. Over 
1,000 caribou can normally be tagged at the 
Thelon River site in a period of 2 weeks at a cost 
varying from $3.00 to $5.00 per animal. Mor
tality during tagging is low, usually less than 
1 per cent. 

, The quality of results depends upon the co
operation of hunters in reporting the recovery of 
a marked animal and providing the required 
data with the return. Many caribou hunters are 
illiterate and although a one dollar reward is paid 
for each recovered tag, it is believed a number 
of ear-tag recoveries remain unreported. The 
precision of data on location and date of kill is 
also question able in sorne instances. 

The tagging pro gram has, however, provided 
otherwise unattainable data on barren-ground 
caribou populations. Recovery rates show that a 
greater proportion of males are killed than fe
males, and although deliberate hunter selectivity 
may be responsible in the adult age groups, it 
does not explain the greater direct return rate for 
male yearlings over female yearlings. Male cari
bou winter farther south than female and juvenile 
caribou and are therefore more accessible to 
the Indian communities. Such accessibility may 
be more important than deliberate selectivity 
as a contributing factor in the uneven sex ratio 
in the annual harvest. 

Tag returns show that most caribou of the 
Beverly Population are killed by hunters residing 
in the Province of Saskatchewan. As this caribou 
population may annually utilize range in the 
Northwest Territories and the provinces of Mani
toba and Saskatchewan, research and manage
ment programs must be formulated through the 
co-operative efforts of all three wildlife agencies, 
and the co st of these programs could be shared 

according to the extent to which this resource is 
used by residents within each political jurisdic
tion. The tagging program provides a guide to 
such cost sharing. 

Tag loss appears to reduce the validity of mor· 
tality rates for adult barren-ground caribou 
calculated from ear-tag returns. Tag loss, the 
low number of direct recoveries, and the ques
tionable accuracy of annual kill statistics aU 
contribute to considerable variation in annual 
population estimates based on the Lincoln Index. 
Such population estimates, however, may be 
useful in detecting population trends over a num
ber of successive years, combined with periodic 
aerial inventories. 

The tag returns have detected no major popu
lation shifts within the past decade, but this does 
not mean that abnormal movements do not occa
sionally occur. A continued tagging program 
would document such movements and provide an 
answer to questions from the public over caribou 
reductions in specific areas. The ear-tagging 
pro gram provides the opportunity to detect popu
lation shifts, range extensions, and fluctuations 
in hunting pressure, and should be considered a 
long-term, inexpensive monitoring technique 
for mainland barren-ground caribou populations. 
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Appendices 

caribou ear.tagged in 

Tbelün 

1963 1641 654 

1964 1692 354 

1965 1550 

1967 630 219 

Contwoyto 

1964 21 

1965 289 50 

Subtot!l.l 406 60 

Total 6857 1557 

carîbou ear-tagged in the Northwest 

Thelûn 1960 

1962 616 

1963 1641 

1964 1692 

1965 1550 

1967 830 

Tutal 196Q-67 6381 

::\1ary Frances 1960 70 

Contwoyto 1960 96 

1964 

1965 289 

Total 1960..,,5 406 

Yearlings 

Direct 
0 'f 0" 

1962 1.6 .8 7.5 4.1 7.4 2.7 

1963 3.6 3.4 7.3 5.5 5.9 45 7.9 

1964 2.8 2.6 3.6 3.9 2.6 1.7 3.5 

1967 .9 1.8 3.1 1.3 3.0 .5 3.0 

Subtotal 2.6 2.4- 5.8 3.9 3.2 2.5 4.3 

Total 2.5 4.B 2.7 

44 

538 629 153 

1550 

371 218 22 

236 1656 

5 

4 23 26 

11 

120 0 56 63 0 

151 72 91 28 

2004 1266 332 1693 

Rccoverics 

40 6.6 

165 9 10.0 10.6 

111 6.5 7.0 

92 5.9 6.1 

32 3.6 3.8 

442 21 6.9 7.2 

0 11.4 11.4 

3.1 

14 4.8 5.1 

17 4.1 4.4 

Indirect 
'f 

0 0 1.3 1.3 6.7 3.6 

5.1 0 0 9.0 3.6 3.5 7.4 5.3 

2.7 1.0 3.1 2.1 3.1 2.5 2.2 3.4 3.3 

.5 0 0 0 0 1.5 J.7 3.0 1.3 

2.9 .' l.B 3.1 3.6 

3.5 1.2 
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