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(Rangifer tarandus caribou) in northern Quebec and Labrador
were followed between June 1973 and 1974 as part of a.3:-" ; “ marked (with ear tags, collars, and radio transmitters) and
year research program being conducted by. the Quebec New«
foundland and Canadian Wildlife Services. delo transmltters
were attached to 24 catibou and visiial markers to another 27

at or near the George River in summer and autumn 1973.
During the following winter and spring, 25 contacts were
made with 17 of the marked individuals, 7 visually and 18

with a fadio receiver imounted in an aircraft. In January and

February 1974, 10 marked caribou were located in four
herds which wintered separately near the Koksoak River,
the lower George and Tunulic rivers; the Fraser River, and

the Notakwanon River respectively. They had dispersed an
average of 198 km (from 55 to 319 km) from their autumn

capture sites, and were up to 500 km apart. The position of
four females contacted in Appl indicated that some popula-
tions had begun migrating to calving areas. In June, three fe-
males were located at a calving area near Hebron F lord 160

- km north of where they had wintered near the Fraser RJver

One inarked cow was located on another calving area at
Vannes Lake, arid two other cows were located sotith of

Mistastin Lake; these ¢ows had not been contacted on their

winter ranges. A
In March 1974, 20 caribou were marked (17 with radio

transmitters) neat Caniapiscau Lake in north-central Quebec

by the Quebec Wildlife Service. Telemetry surveys located

all the radio-equipped caribou very near their capture sites in
Apiil, biat 12 fermales located in June had moved an average
of 66 km (from 26 to 108 km) and were dispersed in the re-

gion between Camaplscau Lake and the Quebec—Labrador

border.

-On the basis of data presented in this report, and the find-

ings of visual aerial surveys conducted by the Quebec and

ENew’foundlgnd Wildlife Services, a working model of caribou

distribution arid roveriient in Ungava is proposed.
R

71 Introduction

5271 In 1973 the Quebec Wildlife Service, the Newfoundland
Wildlife Service, and the Canadian Wildlife Service began a
ﬂJU 4¢ co-operative 3-year study of caribou in Ungava to obtain

| &, j information for the formulation of an mter-prov1nc1al man-

© agernent plan. Biologists from the three agencies are deter-

mining the caribou’s hurmbers, seasonal distribution, migra-

tion routes, population dynamics, and economic importance.

1CWS Eastérn Regxon, Ottawa, K1A 0HS
2¢ws, Pathology Division, Ottawa, K1A 0H3

Visual aerial surveys were conducted during 1973, in Feb-
ruary (Pichette and Beauchemin 1973, Wetmore 1974a),
April (Brassard et al. 1973, Wetinore 1974a), June (Juniper
1973a, Wetmore 19743.) and October (Juniper 1973¢, Wet-

, \\more 1974b), and in June 1974 (Juniper, Folinsbee, pers.

* “gomm.). The surveys determined the seasonal distribution,
approx1mate nuinbers, and some migration rottes of the car-
ibou. To trace the annual movements of the several popu-
Ianons which inhabit the region, individual caribou were

penodlcally contacted visually or electronically. This report
describes the results of the marking program ap to July 1974,
and analyzes movements of marked caribou in relation to
information obtained from visual surveys. It also identifies
information required to complete the understanding of each
population’s distribution and movements.

Aerial surveys conducted at intervals over the past two dec-
ades have obtained evidence that some caribou populations
in Ungava have recovered from a major decline in the early
20th century and may still be increasing. According to Low
(1897), there were originally two major caribou populations
within the present study area, an eastern population inhab-
iting the region between Michikamau Lake and the Atlantic,
and a central population inhabiting the area south and west
of Ungava Bay. Elton (1942) found support for Low’ de-
scriptions in records of traders and explorers as well as evi-
dence that the caribou herds had declined because of over-
hunting. When the first aerial suirveys were made in the mid-
1950%, numbers were still very low but believed to be in-
creasing (Banfield and Tener 1958). In late winter of 1958
Bergerad (1967) surveyed northern Labrador and located an
estimated 15,000 caribou migrating past Whitegull Lake from
wintering grounds on the headwaters of the Naskaupi and Ka-
nairoktok rivers. He located a smaller population on the head-
waters of the Ford River. In February 1963, Des Meules and
Brassard (1963) located herds containing 40,000 — 60,000
caribou west and northwest of Schefferville, mostly on the
upper Caniapiscau River to within 160 km of Ungava Bay.
Results of the surveys conducted in the 1950’s and 1960’s
indicated an increase in the number of caribou and in the
amount of territory they occupied. Production and survival
rates appeared high (Banfield and Tener 1958) and hunter
success had improved (Bergerud 1967). But a better under-
standing of the identity, size, distribution, and biological
characteristics of the herds was needed before interprovincial
management was feasible.

Study area

Boundaries of the study area were set by the southern and
western limits of caribou populations that had the potential
to migrate across the Quebec—Labrador border (Fig. 1). The
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surveys in 1973 showed that herds occupied a region of ap-
proximately 256,000 km? north of the 54th parallel and east
of the 70th meridian.

Topography within the study area varies from the rugged,
1,500 m peaks of the Torngat Mountains to level sections of
the Labrador plateau and the flat coastal plain bordering
western Ungava Bay. The plateau, about 600 m above sea
level, extends from slightly west of the George River to the
Atlantic coast. Deep \canyon valleys and fiords dissect the
plateau on its eastern and north-western edges. West of the
plateau there are many large lakes and wide valleys in a pre-
dominantly level landscape occasionally broken by isolated
uplands. The Canadian Shield undetlies most of the region.
Glacial and alluvial landforms are common.

The vegetation may be classified in three broad. types or
zones described by Hustich (1949), Hare (1950), Rousseau
(1952) and Banfield and Tenez (1958).. The Labrador Taiga
(Zone Subarctique) lies south of the 55th parallel. North of
that parallel and west of the George River occurs Forest:
Tundra (Zone Hemiarctique). Tundra (Zone Aictiqiie) lies
east of the George River on the plateau; trees here are re-
stricted to river valleys and oceupy less than 5% of the land.
Harper (1964) identified two major life zones in the study
area, the Hudsonian and Arctic-alpine. o

Except along the Atlantic and Ungava coasts, the climate
is continental, with cold winters and hot summers (Wilson
1971). Temperatures on the coast are more rhoderate. Total
annual precipitation is highest (800 mm) south of the 55th
parallel and along the coast of Labrador:. It declines north
and west to about 400 mm at Ungava Bay. Mean annual
snowfall ranges froin less than 200 cm at Ungava Bay to more
than 300 cm in southern and coastal areas.

Methods

Marking caribou

In June, September, and October 1973, 46 caribou were cap-
tured in the water on the George River at or downstream
from Indian House Lake (Juniper 1973b, ¢; Dauphiné 1973);
five others were captured with an immobilizing drug adminis-
tered by a dart gun from a helicopter within 50 km of Indian
House Lake (Fig. 1). Juniper (1974) captured 20 additional
caribou in nets near Caniapiscau Lake in March 1974 (Fig. 1).
Each caribou’s sex, age, date of capture and place of capture
are given in Tables 1 and 2.

Numbered ear tags, highly visible collars, or both, were
placed on all the 71 caribou captured. Forty-one of these;
mostly females, were also equipped with miniaturized radio
transmittess. Each transmitter broadcast a pulsing signal on
a separate frequency. Batteries powering the transmitters had
life expectancies of 12 to 24 months, Appendix 1 contains a
description of ear tags, collars and transmitters. The identity
of each caribou’s ear tags and collar is given in Tables 1 and

2.

Contactmg caribou with telemetry ’ ’
Equipment and tracking procedure — - A Cessna 340 twin-
engined aircraft was used for telemetry surveys because of
the large area to be covered. The aircraft was equipped to fly
in all weather, had a ceiling of over 6,000 m above sea level,
and a cruising range of over 1,700 km.

Two three-element yagi antennas were mounted on the
Cessna to receive signals from the transmitters. The antennas-
were mounted on opposite sides of the fuselage 2 m ahead of
the horizontal tail stabilizers and parallel to the wings. Each
antenna was directional, producing the loudest signal when
pointed at a transmitter. The aircraft’s fuselage shielded each
antenna from the rear, making it highly selective for SIgnals
coming fromi the side on which it was mounted.

Two radio receivers were carried in the aircraft-and con-
nected to the antennas with detachable coaxial cables. The

“ receivers, made by the CWS Bioelectronies Unit, were syn-

thesizer controlled, triple conversion units with 400 channels
in 10-KHz increments. The searching procedure began with
the operator manually dialing a transmitter’s frequency on
liis receiver. If no signal was heard, the operator then made a
brief search within approximately 10 KHz of the designated

frequency to detect the signal in case it had wandered slightly.

The search for each frequency required approximately 20 sec
and was repeated for each transmitter in turn until a signal
was heard. When two receivers wete in use, the operators
started at different places-on the list of transmitters to mini-
mize duplication. Each receiver was attached to both anten-
nas while the operators searched for signals; when a signal
was received, one anterina was disconnected and the direc-
tion of the signal’s origin determined as described below.

Before embarking on surveys, the transmitters’ broadcast
range was determined with the survey aircraft by mornitoring
signals of new units at various distances and altitudes. Tests
were conducted near Ottawa and Schefferville in winter to
take into account the effect of temperature (if any). The
signals of all new transmitters tested were received at least
32km away when the aircraft was 3,000 m above ground or
higher, and this distance was accepted as the minimum broad-
cast range of new units. Although identical in constriiction,
some transmitters produced a stronger signal than others.
The most powerful transiitters broadcast about 64 km. As
the surveys progressed, however, it becariie apparent that the
broadcast range of some transmitters deteriorated over time
to 16 km or less. The cause of the deterioration remains un-
known because the units in question could not be recovered
and examined. It may involve the sttength of the antenna; a
hunter returiied one transmitter with its antenna broken off
at the base. Antenna loss would reduce the range of a trans-
mitterto 5 km or less. Not all transritters were atf¢cted by
loss of range, however, and some with long service could still
be received over distances of 64 km or more.

Telem_etry surveys — Three telemetry surveys for radio-
collared caribou were conducted between January and June
1974. The first was scheduled in January and February when
the animals were settled on their winter ranges, the secoiid in
April at the beginning of the spring migration, and the third
in Juie when the females were on their calving grounds. Sur-
veys routes are shown in Figures 2, 3, and 4.

The aircraft’s speed and the spacing of transects were de-
termiined hy the number of transmitters sought and their
assumed minimum signal range of 32 km. During the January
— February survey, when 24 transmitters were sought; ap-
proximately 4 min elapsed between successive 20-sec moni-
torings of each transmitter’s frequency In order to ensure
that the alrcraft-mounted receivers did not pass a transmitter

i
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Table 1

Sex and age of 51 caribou captured at or near Indian House
Lake on the George River in June, September, and October,
1973, with dates and locations of capture and identification

of markers applied
Date Location Sex Age group*® Collar Eartag(s)
28/6 56°49", 64°55° F Y 187 -
29/6 57°18, 65°20° F A 13+ 101
10/9 56°14°, 64°44° F A 200 200
11/9 . 56°14°, 64°44° F A 199 199
11/9 56°14°, 64°44° M A 449 450
13/9 56°09°, 64°45° M Y 431 431
13/9 56°09°, 64°45° F Y 198 198
21/9 56°10°, 64°44° M A 401 400
22/9 56°09°, 64°45° M A 432 432
22/9 56°09’, 64°45° M A 433 433
24/9 56°14°, 64°44° M A 434 434
24/9 ' 56°14’, 64°44° M A 436 -
24/9 56°14°, 64°45° M A 437 437
27/9 56°26°, 64°44° M A 403 401
27/9 55°57°, 64°44° M A 351 1,2
27/9 56°02°, 64°44° F A 15+ 6,7
27/9 56°02°, 64°44° M C 67 3
27/9 56°02°, 64°44° F A 24+ 4
27/9 56°02°, 64°44° F A 19+ 5
28/9 56°05°, 64°44° M A - 9
28/9 56°05°, 64°44° M A 354 10
30/9 56°05°, 64°44° M A 352 8,11
31/9 56°05°, 64°44° M A 353 113
4/10 56°03°, 64°44° M A 363 20, 21
4/10 56°03°, 64°44° F A 25% 14
4/10 56°03°, 64°44° . F A It 16
4/10 56°03°, 64°44° F o 70 17
4/10 56°03°, 64°44° M C 69 18,19
4/10 56°03°, 64°44° M C 68 15
4/10 56°14°, 64°44° F A i3 -
4/10 56°14°, 64°44° F A 10+ —
4/10 56°14°, 64°44’ F A 20% -
4/10 56°14°, 64°44° F A 23t -
4/10 56°14°, 64°44° - o - 194
4/10 56°14’, 64°44° - C - 195
4/10 56°14°, 64°44° - C - 196
5/10 56°03°, 64°44° F A 21 23
5/10 56°03°, 64°44° F A 7+ 24
5/10 56°03°, 64°44° F A 12+ 22
5/10 56°03°, 64°44° F Y 16% - 152
(Cont’d next page)



Table 1 (cont’d)

Sex and age of 51 caribou captured at of neai Indian House
Lake on the George River in June, September, and October,
1973, with dates and locations of capture and identification
of markers apphed

Eartag(s)

D.?Ec o » .Location Sex Age group® Collar
5/10 56°03°, 64°44” F ¢ 71 i _““Ts% 15
5/10 56°03°, 64°44° M A 355 22
6/10 56°26°, 64°45° F A L+ 402
6/10 56°26°, 64°45° F A 1Lt 403
11/10 56°24, 64°07° F A H¥ 151 - 153
11/10 56°25°, 64°08° F C 4% | -
12/10 56°27", 64°24” F A 2 165, 166
12/10 56°42", 63°57" F A D+ 167, 168
17/10 56°43", 64°41° F C 174 T
17/10 56°43, 64°41° M C It -
010, 57°49%66°20° M C At -
*A, adult; Y yea.rhng, C; caii?_w_—v | A
fCollars thh radio transmitsers.
Table 2
Sex and age of 20 caribou captured at or near Caniapiscau
Lake in March, 1974, with dates and locations of capture and
1dent1flcat10n of markers applled (data from Juniper 1974)
Date Location ~  Sex Age group® Collar - Eartag
11/3 54°26°,69°55'W F A Gt
11/3 54°26°,69°55°'W F A K+ -
11/3 54°26°,69°55"W M Y 8 '
11/3 54°25°,69°55"W M o 102
17/3 : 54°12,69°44°'W F A ATt -
17/3 54°12°,69°44°W F A
17/3 54°12°,69°44°'W F A 1‘51:: _
17/3 54°12°,69°44°W F A 3t -
17/3 54°12°,69°44'W F A 6+ -
17/3 54°127,69°44°W F A 9F -
17/3 54°12°,69°44'W F A It -
17/3 54°12°,69°44°'W F A Ef -
17/3 54°12°,69°44°W F A Bf -
17/3 54°12°,69°44°W F A Pt -
17/3 54°12°,69°44'W F A M¥ -
17/3 54°12°,69°44°W F Y Ct -
17/3 54°12’,69°44°'W F Y Nt _
17/3 54°12°,69°44°W F Y. F -
17/3 54°12°,69°44°W F A 34% _
17/3 54°12°,69°44°W F Y 32¢ —

N
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*A, adult; Y; yearling; C, calf.
'i‘Collar with radlo transmitter.

without detecting it, we chose a transect spacing of 40.3 km
and a ground speed of 260 km/hr. At this spacing and speed,
the receivers passed within 22 km of all locations between
transects and remained within that distance for at least 4
min. We therefore had ample time to detect transthitters that
were broadcasting 32 km or farther. A wider tfansect spacing
of 51.6 km was adopted for the April survey (Fig. 3). In
Juine, however, the spacing was reduced to 16 km over known
concentrations of caribou (Fig. 4) as by then it had become -
apparent that some transmitter signals weakened with age.
The-aircraft cruised at 4,600 to 5,500 i above sealevel during
surveys to ensure line-of-sight reception from transmitters in
hilly terram Durmg each survey, several transmntters were
ment was tested at the begmmng and end of each day’s ﬂlght
The position of a radio-equipped caribou was fixed by
triangulation once its signal was received: One antenna was
disconnected and the aircraft circled while the operators
listened for maximm signal strength. When the signal peaked,
the antenna’s bearing was noted and projected from the air-
craft’s position on a map. One or more additional bearings
were taken from different positions on the same and/or ad-
jacent transects. The intersection of the pro_]ected lines indi-
cated the canbou S, approxnmate position:
and’ for visual con_ﬁ_rmgugn of telemetry 1dent1ficat10ns were,
not available because of budgetary limitations. Therefore it
was necessary to make two assumptions when analyzing tele-
metry results: first, that caribou were alive when contacted
(or had not been dead more than several weeks); and second,
that transmitter frequencies remained close to their designa-
ted values and could not be confused with one another. Two
ambiguous signals were received during the surveys, and theit
identification is described in a later section.

Contactmg caribou visually

The study team watched for marked caribou diring low-level
survey flights and attempted to identify any seen. Hunters,
pilots, and others were encouraged by notices posted in
northern settlements to identify and report any marked car-
ibou seen or shot.

Results and discussion

Caribou marked at George River and Indian House Lake

Recovery success — Between October 1973 and July 1974,
25 coiitacts were made with the 51 caribou which were mar-
ked on or'_n,ear‘th_e; George River. Eighteen of the contacts
'were obtained by telemetry, four by hunters, and three by
visual obsérvation. Seventeen different caribou were identi-
fied in the contacts, a recovery of 33% of the animals mar-
ked.

Of the 24 caribou equipped with radio-collars at George
River, 14 were subsequently ¢ontacted with telemetry. One
animal (collar 7) was contacted on three different surveys
and another (collar 4) on two surveys; the other 12 caribou
were contacted only once. The number of caribou contacted
on each siirvey was as follows; one in October (at 56°15°N
and 64°40°W on October6), eight in | anuary and February
(Fig. 2), three in April (Fig. 3) and six in June (Fig. 4).

- Hunters shot and reported the positions of four marked
caribou. Two (collars H and D) were radio-equipped cows
which had been contacted previously by telemetry. Hunters
also saw fiiarked caribou south of the Fraser River during
the wiriter but did not identify them (W. Chalk, pers. comm.).
Biologists saw three marked caribou and determmed the col-
lar number of one (Wetmore 1974b, Folinsbee, pers. comm.).
The dates and locations of these contacts are shown in
Figure 5. _ ) ‘

Seasonal distribution — The seasonal distribution of contacts
made with the caribou marked at the George River and Indian
House Lake is shown in Figure 6.

In late September-and early October 1973 several marked
caribou were contacted in the vicinity of Indian House Lake.
One cow (collar 13) was located at 56°15°N, 64°40°W, 130
km south of where she had been captured on the Geoige
River in June (Table 1). She may have suriineted on the
plateau at the head of the Ford River and then moved south
along Indian House Lake. An adult male (collar unidentified),
tagged at Indian House Lake between September 11 and Oc-
tober 5, was seen south of the Fraser River on O¢tober 12
Fig. 5) (Wetmore 1974b). Many caribou tagged at the south
end of Indian House Lake in autiimn moved north immedi-
ately afterward. On October 5, six caribou were located by
fadio-telemetry up to 40 km north or northeast of where.
they were tagged a few days prevxously An adult male (col-
lar unidentified) was seen inoving notth on the east side of
Indian House Lake on October 17 (Fig. 5). In October-ca-
ribou distribution ¢hanged on a day-to-day basis as théy mi-
grated to rutting and wintering areas (Wetmore 1974b). For
this reason, and because rhuch of the study area was not sur:
veyed, the picture of caribou. distribution in autumn remains
incomplete.

In January and February 1974 niarked caribou were con-
tacted in four-main areas: near the Koksoak River, near the
lower Geoige and Tunulic rivers, south of the Fraser River
(near Nain on the Labrador coast) and in the Notakwanon
River area (Fig. 2). In 1972 and 1973 caribou wintered in all
of those areas-except near the lower George and Tunulic
fivers, according to surveys by Wetmoré (1972, 1974a) and
Pichette and Beauchemin (1973).

Telemetry coritacts in April indicated a shift in some win-
tering populations. A cow (collar 10) located at the head of
the Ford River (Fig: 3) may have been pait of a general east-
ward movement across the lower George River from the two
wintering areas o the west. We saw heavy trails made by car-
ibou migrating eastward from the Koksoak region and cross-
ing the George River near Helen Falls (58°10°N) during the
April survey. Wetrhotre (1974a) reported a similarshift in
April 1973, and Bergerud (1967) found caribou on the upper
Ford River in April 1958. Some caribou also remained in the
Koksoak valley, however, as onie adult female (collar 23) was
contacted thete in April (Fig. 3).

Wetmore (1972, 1974a) reported that the population win-
tering south of the Fraser River moved around the Fraser can-

yon and north toward Hebron Fiord in April 1972 and 1973.
The same movement occurred in 1974, as-a cow (collar 7)
which wintered south of the Fraser (Fig. 2) was contacted in
April slightly north of the canyon (Fig. 3).



Another cow (collar H) was killed in early April 1974
(exact date unkfiown) about 48 km southwest of where slu
waz coittacled in January on the Notakwanon River (Iigs:
ard ). Wetmore (19744 reported small numbers of (anb(;u
on Lhe plateau near the Notakwanon River in February and
a concentration of cafibou east of Border Beacon in April
1973. The region between Border Beacon and Davis Inlet is
probably a traditional wintering area; in 1954--55 and in
1957 =58 caribou wintered between '\hdukamdu and Mis-
{astin Lakes (Banficld and Tener 1958, Bergerud 1967)

Des Meules aud Brassard (1903) found caribou aJong the
Caniapiscau River to within 160 km of Ungava Bay in the
winter of 1062-03; appare nlly that population has shifted
northward, <ince in the past two winters ¢aribou have oc-
cupied the fower Caniapiscau and Koksoak Vd“l._ya near-the
Unigava coast. The caribotn contacted in the fower Georges
Tunuh(‘ river fegion néar Post-Nowveau-Cuebee in February
1974 (Figs. 2 anid 5) may also have been paft of the former
westein population.

ln June 1974, thivee caribou (collars 4, 7, 15) were lo-
cated near Hi l)run Fiord wind Okak Bay, one {collar 11) be-
 tween Vannes and Champdoré [Lakes, and two (collars 19
and 20) east of Whitégull Lake and ~outh of Mistastin Lake
(Fig. 4). The tirst two locations are in well-known calving
grounds. A Firge nuinber of caribou calved in the Hebron:
Okak reulon in 1972 and 1973 (Wetimore 1072 1974a) and
they were located and censuse d there in 1574 by Folinshee
(pers. comm.). Many cows also calied in the V annes=Tudor-
Champdoré Lakes region in 1972 (Wetmore 1972) and 1973
(]umpu 1973a): and cows were located and censused there
in 197 + by lumpu (pers. comm:):

In 1973 W etmore (19744) found a small calving arca neat
Harp Lake, (55°10°N, 62°00°W) southeast of the location of
radio-collared mdmduak Howsver, he-also found.a few fe-
males with calves scattered throughout the entire region be-
tween Champdoré Lake and the Labrador Coast, and it is
possible:that the two cows contacted therc (collars 19 and
20) were scattered individuals rather than part of a dense
concentration, Only part of the Harp Lake calving area was
surveyed in June 1974, and it is possible-that some radio-
equipped caribou were there.

‘In evaluating data on seasonal distribution, the where-
abouts of mdrl\ed caribou not contacted must be considered.
They may have been outside the arca supveyed, in which case
the data obitained do not deseribe the comiplete distribution.
Alternatively, they may simply have been missed because of
transmitter and receiver malfunction, operator error, or the
location of animals in deep valleys ard on coastal islands
where transmitter signals were shielded by the tertain. The
fact that no marked animals-were seen or taken by hunters
outside thie-study area supports the view that they remained
within the area.

Migration — The high cost ol telemetry surveys prevented con-
tinuous radio - tracking of warked caribou during migration.

Dctermi,ni_qg the location of caribou at different times of the
yedr, however, provided information that could be combined
with visual observations to present an indication of migration
dates and routes.

The aatumn rigration of caribou (aptun i on the George
River was extensiveand diverse (Fi 1. 7). Marked animals.

moved irto all quadtants except the southwest. Straight line
distances from tagging sites to wiiiter locations ranged from
55 to 319 km and averaged 198 km (Fig. 7). Actual distances
travelled by the migrating caribou could, of course, have been
considerably longet.

Observations of ritting behaviour suggé'sted that caribou
rutted during orat the end of the autuinn migration. On
October 12 approximately 5,000 caribou were assembled
south of the Fraser River, and séveral thousand more were
moving rapidly east to ]om them (Wetmore 1974b). Breeding
had not started. The rut, in that case, apparently occurred
whiere the aninals wintered. In contrast; caribou that migra-
ted to winter range on the Koksoak River rutted along the
route, posqnbly hetween the Whale River and Lac Saffray
(57°40 N, 67°10'W) where Wetmore (1974b) observed a
large rutting herd on October 20. Similarly, the large herd -
Wetmiore (1974bY observed on Octobver 19 dlong the east side
of the Tunulic River at 57°45°N may have paused to rut
slightly south of winter range on the lower George River, or
it could have joined the herd which wintered on the Koksoak.

“This study has so far not obtained information on the
migration routeand Futtiig drea of caribou that wintered
southeast of Indian House Lake. These caribou may migrate
south along the upper George River, in which case their "
foute would be south of that shown in Figure 7. Caribou
may also migrate to the east of Indian House Lake, rut with
those observed near the Fraser River, and move soiuth in
Noveiber and December to the separate winter range.
However, such 4 pattern woild contradict the concept, sug-
gested bv the data, that each wintering population has a sep-
arate ruttmu area.
mlaralmg Contacte in Aprll wnth two cows (collars 23and
10) suggest that some remained on winter range near the
Koksoak River while others migrated eastward along the bot-
tom of Ungava Bay, crossing the George River near Helen
Falls,; and then hradmg either east or south (Fig. 3). Wetmore
(197.3a) noted a major influx of caribou into the Ford River
region in April 1973, and he observed adult cows moving
toward the Hebron calving ground from the west (Wetmore
pers. comun. )

There were other examples of late winter populatxon
shifts, The caribou weafing collar H was killed in April 1974
about 65 km south of her location in January on the
Notakwanon River (Fig. 8): Another cow (collar 7) that had
wintered south of the Fraser River moved around its west
end and started toward the Hebion calving ground (Fig. 8).
Late winter movement similar to those shown by the-above
data also occurred in 1972 and 1973, according to Wetmote
(1972, 1974a).

Two cows: (collars 7 and 4) were traced from winter farige
to calving.ground. Both wintered south of the Fraser River
and moved to the Hebron calving ground (Fig. 9). Most of the
migration occurred in May, judging from No. 7’s position in
April. These contacts confirm that the Fraser River caribou
use the Hebron calving ground, as Wetmore (1972, 1974a)
believed, Winter locatlons of the four other cows contacted
in funcare not known: The deaths of two cows contacted in
winter (collars H and D) was a setback, as they could have pro-
vided valuable data 13 located on their calving grounds.
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Collars 11 and 19 were identified from ambiguous sigtials
which could have ¢come from collars 10 and 23 respectively.
One of the authors (Anderka) tentatively identified the for-
met pair on the basis of theoretical changes in frequency-and
pulse which normally occur during the life of a transmitter. If
collars 11 and 19 were wrongly identified, it would mean that
the cow with collar 10 moved south from its April location on
the Ford River (Fig. 3) to Lake Vannes in June (Fig. 4), and
the cow with collar 23 moved southeast from its April posi-
tion on the Koksoak River (Fig. 3) to the Notakwanon River
in June (Fig. 4).

Cafibiou marked at Caniapiscau Lake

Recovery success — Thirty telemetry contacts were made
with the 17 caribou Junipei (J unipef 1974) equipped with
transmitters at Caniapiscau Lake in March 1974. All individ-
uals were located in April (Fig. 3) and 12 in June (Fig: 4).
Seasonal distiibution — Camaplscau caribou were captured
in March and relocated in April and in June within 110 km of
Caniapiscau Lake (Fig: 10). In April the marked caribou were
located within 32 km of both capture sites, and 11 were still
very close to the capture site on Caniapiscau Lake. In June,
all cows contacted had moved east of their winter range and
dispersed over a larger area. 7 '

Caribou traditionally winter around Caniapiscauand
Delorme Lakes. Des Meules and Brassard (1963) found caribou
there in winter 1962—63, as did Pichette and Beauchemin
(1973) and Brassard et al. (1973) in 1973. Des:-Meules and
Brassard (1963) observed from 40,000 to 60,000 caribou
in a continuous herd extending north from Caniapiscau Lake
along the Caniapiscau River to Erlandson Lake, 160 km from
the Ungava coast. In the winter of 1972—73, however, there
was a.160-km gap between a herd of about 3,000 at Caniapis--
cau Lake and another of about 32,000 on the lower Caniapis-
cati River near Urigava Bay (Brassard et.al. 1973). The mar-
king study suggests that the smaller herd remains within 110
km of Caniapiscau Lake, whereas the larger one, which win-
ters in the lower Canjapiscau—Koksoak drainage; migrates far
to the southeast to calve, possibly to the Vannes and Champ-
doré Lakes area (Juniper, pers. comm.) and definitely to
Indian House Lake in autumn. It is possible that in 1963 the
northieiti hefd spread south along the Caniapiscau River and
merged with the herd at Caniapiscau Lake. _

Bgd_l_o-tql_emctry contacts revealed that cows which winter-
ed in the inimediate vicinity of Caniapiscau Lake dispersed to
calve in a rectangular area roughly 80 x 130 km which extends
southeasterly from Delorme Lake: Juniper (1973a) in 1973
and R. Audet (pers. comm.) in 1974 obsetved siall numbers
of calving females dispersed in string-bogs in that region,
There: were no large: concentrations of females similar to calv-
ing areas at Vannes Lake and near Hebron Fiord.

Caniapiscau cows probably calve between late: May and the
middle of June. Des Meulés-and Simard (1970) reported that
pregnant females captured near Lake Oplskoteo (145 km
south of Caniapiscau Lake at 53°10’N;68°10°W) calved be-
tween May 25 and June 16.

Migration routes and timing — The migration of marked
Caniapiscau caribou from winter range to calving ground was
a dispersal rather than a unified directional movement (Fig.
10).. All 12 individuals located in June had been marked at

the southern (Cariapiscau Lake) capiuré site; their move-
ments from there ranged from 26 to 108 km and average 66
km. The caribou moved in late April and May. The two cows
tagged at the northern capture site (Lake Delorme) may have
belonged to a segment of the population that calved outside
the ared suiveyed.

Inmiproving efficiency of telemetry surveys

The efficiency of telemetry surveys was affected by knowl-
edge of caribou distribution, age of transmitters, transect
spacing, and operator fatigue: Searching for caribou marked
at George River was riore successiul on the first (January—
Februaty) and third (June) surveys than the second (April),
but all these surveys were considerably less successful than
surveys over the smaller Caniapiscau Lake area. To illustfate
this, the survey party achieved 33.3% success rate in January
and February (8 of 24 found), 15% in April (3 of 20) and 30%
in June (6 to 20) in the search for animais equipped at the
George River. In theory, the success rate should diminish with
time because of transmitter malfunctions and the ahieported
mortality of radio-equipped animals. The lower success of
the April survey was probably caused by the use of wider
transects (51.6 instead of 40.3 kn or léss) and inadequate
coverage of the Labrador coast. The iniproved success in June
was due to accurate knowledge about caribou distribution
which allowed the narrowing of transects over major concen-
trations. Knowing the distribution beforehand compensated
for any increased transinitier malfanction and mortality of
marked caribou. o

The high success in locating caribou marked at Caniapiscau
Lake (100 and 76% in April and June respectively) was
achieved becaise the transmitters were newet and the animals
were closer together. The main survey area is at least 15 times
larger than the Caniapiscau Lake area, but the number of
radio-equipped caribou was almost the same in each. The
drop in success from April to Jure surveys at Caniapiscau Lake
probably resulted from transmitter failufe and ariimal mortality,
and possibly from movement outside the survcy area.

Survey efficiency should improve if the survey party can
learn general caribou distribution from separate visual surveys
riiade just before telemetry surveys, and use closely-spaced
transects over caribou concentraiions (i.e., 16 to 24 km apart).

Conclusions

Considerable information has been accumulated in 1973 and
1974 on the movements and seasonal distribution of Ungava
cafibou, and it now seems appropriate to propose a working
model which can be revised as more data are obtained. .

In late summer and early autumn caribou from several pop-
ulations (or sub-populations) inhabit the upper George River
region near Indian House Lake. They separate in late
September and October and migrate to four different areas—
the Koksoak River, the lower George and Tunulic rivers, the
Fraser River, and the Notakwanon River = where they remain
until March or April. The herds appear to tut after they sepa-
rate and therefore may have little or no genetic exchange;
their discreteness should be revealed by long:term recovery-
of marked individuals..

In April and May females from the various winter canges
migrate to three known calyving areas. Cows that wintered at
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the Fraser River move north and calve near Hebroii Fiord and
Okak Bay. Thus an approximate description of the annual dis:
tribution of that herd is complete; ie., wintering at the Fraser
River, calving near Hebron Fiord, summering on the plateau
east of the George River, and migrating by Indian House Lake
in autumn. Assuming that no more than three calving areas
exist, females from the other winter ranges must calve mainly
at Vannes and Champdoré Lakes, south of Mistastin Lake, or
both. Females from winter ranges ncar Ungava Bay have been
scen migrating toward both the Vannes — Champdon Lakes
and the Hebron Fiord areas just prior to the calving season,
and proximity suggests that females which calve south of
Mistastin Lake are from the herd which winters near-by on
the Notakwaiion River; however, radio-tracking will be required
to confirm which herds calve in those areas.

In late June, the cows and calves leave the Vannes Lake
and Hebron Fiord calving areas and move to the Ford River
drainage o the plateau east of the George River. During this
movement they are joined by males and non-breeding females.
The mixed herds move slowly south during the summer and
are joined at some point by caribou which had calved south
of Mistastin Lake. By early September all are in the vicinity
ot Indian House Lake, where they remain until late September
and early October when the rapid migration to winter ranges
begins.

'lh« location of markcd caribou seen or killed by hunters
siiggests that the four wintering herds are exposed to roughly
equal hunting pressure during the year. In autumn they are
hunted on or near the George River by Quebec sport-hunters
and in winter by the residents of settlements nearest their re-
spective winter ranges. Mostly adult males are killed in autumn
but the winter harvest probably consists of more females than
males.

Caribou in the Caniapiscau Lake region are discrete from
other populations to the north and east in winter and at
calving, and probably have a much smaller annual range. All
aniinals relocated were hetween Caniapiscau Lake and the
Labrador horder during the period March to June 1974.
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APPENDIX I

Description of marking devices

Tags — Standard metal ear tags designed for cattle and manu-
factured by the National Band and Tag Co. of Newport,
Kentucky, were applied to one or both ears of most captured
caribou. Tags were numbered consecutively from 1 to 1,000
and each bore the inscription “ADVISE AVISE: WILDLIFE
SERVICE DE LA FAUNE.” The tags were coated with ot-
ange enamel to increase their visibility.

Collars — Bright orange-coloured collars were made of vinyl-
covered nylon fabric (trade name “Saflag”) from the Safety
Flag Co. of America, Pawtucket, Rhode Island. Strips of
Saflag were cut so that, after a 2.5 cin hem had been sewn at
eachendand a 1.2 cm hem in the middle (to prevent curling),
the firiished collars measured 10.3 x 61.0 cm for females and
10.3 x 81.3 cm for males. A brass grommet with a hole 1.2 ¢m
diameter was placed in the hemmed section at each end. A
steel snap fastened the collar around the animal’s neck and
increased the collar’s length by about 2.5 cm. Collars were
numbered from 1 to 500 with black Ram Cote paint (Ram
Cote Products Inc, Chicago, Illinois). Radio-collars were sewn
with a double layer of Saflag to provide a pocket for the
radio transmitter and battery.

Radio transmitters — The transmitters were designed and
built by F.W. Anderka in Ottawa. Each transmitter produced
an intermittent signal between 1.5 and 3.3 pps at a frequency
between 171.5 and 172.5 MHz. It could be identified by a
unique combination of frequency and pulse rate. The radio-
collar rode on a caribou with the transmitter unit and 46 cm
whip antenna resting dorsally on the animal’s neck and the
heavier battery pack suspended at its throat.

Each transmitter was a two-stage, oscillator-power ampli-
fier unit with a C-MOS pulsing circuit. It had a poweF output
in the range of 2.0 to 3.0 mW and a duty cycle between 7 and
10%. Half of the transmitters had timing circuits with an LDR
(light dependent resistor) to slow the pulse rate at night to
one every 5 to 10 sec, thereby reducing power consumption
by a factor of 20 to 50. Transmitters with an LDR had an ex-
pected life of 20 to 24 months, about twice that of units not
so equipped. Mercury batteries of the wound anode type (RM
1450R) with a voltage of 5.4 were used as the power source.
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Figure 1 )
Map of study area showing approximate limit of telemetry

_surveys.and sites where caribou were captured and marked
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Figure 2 , -
Aerial transects used for the telemetry survey conducted in

January and February 1974. Circles show the collar identifi-

cation and location of caribou found
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LRWE 9 )
Aerial transects used for the telemetry survey conducted in
April 1974. Circles and rectangle show the collar identification
and location of cartbou found
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Aerial transects used for the telemetry survey conducted in
June 1974. Circles show the collar identification and location ‘
of caribou found _ S
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Figure 5 :
Location of marked caribou sighted or killed from September

1973 to July 1974. Asterisks denote collars equipped with
transmitters
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Movement of 10 marked caribou from their capture sites in
September and October 1973 to their locations in January
and February 1974. The caribou with collar 4 was captured

.and marked at approximately the same location as the cari-
bou with collar H
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Figure 9

Movement of a marked female caribou from its location in

January (broken line) and another from its location in April

to their location in June 1974
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: Distribution of 20 contacts obtained by telemetry in April
c and June with caribou marked near Caniapiscau Lake in
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