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ABSTRACT

The Beverly Herd of barren—ground caribou (Rangifer tarandus)

groenlandicus) travelled north between the Thelon River and Dubawnt Lake

in mid-October 1983. Trails still visible in early November indicated
that the caribou returned south via Eileen, Penylan, Rennie, and Damant
lakes. A few caribou reached the Wholdaia and Selwyn lakes region before
the herd reversed direction once again about mid-November. On 25
November 1983 the major segment of the herd was concentrated on the
tundra between Damant and Sid lakes. By 8 December, the bulk of the herd
was located in a triangle between Great Slave, Eileen, and Whitefish
lakes. On 17 December, that herd segment occupied a large region in and
around the East Arm of Great Slave Lake. The caribou moved at an average
rate of 15.4 km (9.6 mi) per day from 25 November to 17 December. The
unusual movement pattern may have been triggered by a warm early winter,
a late freeze—up and light snowfall.

Examination of 75 caribou collected east of Tent Lake on 11-15
December 1983 revealed that the caribou were in only fair condition,
although they had slightly greater fat reserves than in late November
1982. TIn females 5%10% years old, averages for body weight, depth of
back fat, and the kidney fat index were 182 1bs, 13 mm, and 47, respect—
ively. The pregnancy rate in females 3% years old and older was 827,

compated with 74% in 1982-83, and 91% in 1981-82.



INTRODUCTION

A study of the impact of fire on the Beverly Herd of barren-ground
caribou was started in the winter of 1982-83. The region of intensive
study in the Northwest Territories was from 60°N to the limit of trees
and from 102° to 112°W. Major components of the study are: 1) monitor-—
ing of the winter movements of the herd in relation to individual burns,
the general burn pattern, various range units, and weather; 2) assessment
of the adequacy of the present winter range (for the current population)
from measurements of physical condition of the caribou in early and late
winter; and 3) range studies, including the distributions of range types
and forest ages, and the relationship between forage biomass and time
since fire.

This is a brief report on movements and physical conditions of the
Beverly Herd in the first half of the second winter of the 4-year field
study (objectives 1 and 2 above). The data will change slightly when
ages are checked by counting rings in stained sections of teeth. The
movement pattern of caribou and their reactions to burns will be reported
later this year in a detailed report on movements of the Beverly Herd

during the winters of 1982-83 and 1983-84.

METHODS
The distribution and movements of the herd was monitored on
reconnaissance flights on 22 and 23 October, 24 and 25 November, and 7,
8, 16, and 17 December 1983 (Fig. 1). Survey aircraft included Cessna
185 and 210, a Beechcraft Baron, and an Islander. Under the difficult

flying conditions in early winter, the objective of the reconnaissance



flights was to monitor the movement pattern of the main herd and observe
how it, and groups within it, responded to burned terrain. Survey
altitude varied from 100-200 m agl and ground speed from 200-300 kmph
depending on survey conditions.

On 10 December, a field camp was established at 62°32'N, 107°34'W,
14 km (9 mi) east of the northeast arm of Tent Lake. The location was
determined not so much by herd distribution but as a suitable location
for a camp on the edge of the tundra where there was sufficient ice
(46 cm/18") for a Twin Otter aircraft to land. Extreme cold and an air-
craft malfunction on 10 December prevented us from checking ice thick-
nesses and potential camp locations in the forest near the front of the
movement between Artillery Lake and the Snowdrift River. From 11-15
December, 75 caribou were collected and sampled in the same manner as in
previous collections of the herd (Thomas 1983). The carcasses and camp
were returned to Fort Smith on 14 and 15 December by DC-3 aircraft. The
sampling was delayed 2% weeks because of inadequate ice thickness for
wheeled aircraft and a logistically unfavourable location of the herd in

November.

RESULTS
1. Movement patterns, October-December 1983
Surveys conducted 22 and 23 October indicated that substantial
numbers of caribou had recently travelled north between the Thelon River
and Dubawnt Lake. 'Heavy' trails were noted all along the flight path

(Fig. 1), which included Jim, Beaverhill, Dubawnt, and Mosquito lakes.



In forested regions, 183 caribou were counted in 9 groups located
just east of Bull Lake. Two small groups were seen on Damant and Coyne
lakes; 28 caribou in 4 groups to the west of Boyd Lake. All 15 groups
were travelling south and evidently they had split from the main
concentration, which was travelling in the opposite direction.

Surveys by T. Trottier (pers. comm. 1983) indicated that caribou
were travelling south in the Wholdaia, Flett, and Selwyn lakes region in
early November. The movement apparently reversed direction as he
reported trails in an east-west direction and he received reports of
caribou travelling northeast on the west side of Snowbird Lake in mid-
November.

We saw approximately 72,000 caribou on 25 November on a transect
through the concentrations on the tundra between Rennie—Gardenia and Sid
lakes, including 68,000 between 62° and 62°25'N and between 104° and
105°W. We estimate that 25% to 50% of the herd was encountered along the
flight path. The predominant direction of movement was northwest
(Fig. 3).

On 8 December, the herd's distribution straddled the line
designated as the "limit of trees” and the leaders were on a 128 km
(80 mi) front from 14 km (9 mi) east of Reliance to the south end of
Artillery Lake, Sandy Lake, and the north end of Whitefish Lake (Fig. 2).
The high density of caribou extended from the front of the movement to
the Tent and Catholic lakes region. Smaller groups were still present in
the Eileen, Huff, and Timberline lakes region.

We estimated that we saw close to 34,000 caribou on 5 transects

through the herd on 9 December. The greatest concentrations were on the



tundra between Catholic Lake and the Snowdrift River and south of
Artillery Lake in the open Transitional Forest Zone. The 'heaviest'
trails were on the tundra near the "limit of trees”. About 16 km (10 mi)
east of Reliance, the caribou were fanning out: some were travelling
northwest and others southwest. A few caribou were splitting off the
main flow and travelling west in the McKinnon and Satin lakes region and
these groups reached the north end of Nonacho Lake by mid-December. In
13 days, from 25 November to 8 December, the front of the movement
shifted 211 km (132 mi), an average of 16.1 km (10.2 mi) per day.

On 17 December, the caribou were distributed along a 320 km
(200 mi) front from Nonacho Lake to Snowdrift, Pethei Peninsula (Great
Slave Lake), Lac du Mort, Indian Hill Lake, Margaret Lake, and Fletcher
Lake (Fig. 2). A few caribou were as far west as 111°40' in the
McKinlay-Wolverine lakes region. They were all travelling in a west to
northwest direction. The region just north of McLeod Bay (Great Slave
Lake) is an area of overlap in the winter range of the Beverly and
Bathurst herds. However, the main segment of the Beverly Herd had not
been reported there before 1983.

Caribou that travelled southwest of Noman and Nonacho lakes turned
to the west at about 62°N (Fig. 3). Some of the caribou that travelled
to the south of the East Arm of Great Slave Lake were crossing the lake,
in a northwest direction, from Snowdrift to Reliance. Just north of the
East Arm, the direction of movement was predominantly west but further
north, from Lac Téte d'Ours to Fletcher Lake, it was generally west-
northwest. A few caribou were still moving northwest in the Whitefish,

Tent, and Eileen lakes region. Thus, the main distribution spanned at



least 176 km (110 mi) on the north—south axis, 108 km (130 mi) on the
east-west axis, and 225 km (140 mi) along its long (WNW-ESE) axis. An
estimated 25% of the herd was still on the tundra.

The front of the movement had changed by 128 km (80 mi) from 8 to
17 December, an average of 14.2 km (8.9 mi) per day. From 25 November to
17 December 1983 (22 days) it had moved 339 km (212 mi), an average of
15.4 km (9.6 mi) per day.

The movement pattern of the Beverly Herd was vastly different in
early winter 1982-83. 1In October 1982, the herd entered the forest in
the Firedrake Lake region and then travelled west to about 108°wW. In
November 1982, the main segment of the Beverly Herd also travelled north-
west and north but it was in the forest in the Manchester, Porter and
Grey lakes region (Fig. 4). The herd reached the tundra in the Tent and
Eileen lakes region on 2 December 1982, and spent about one month on the
tundra before returning to the lower Snowdrift River region in early
January. It circulated in the outer fringe of the forest and onto
adjacent tundra during January and February. By 11 March the herd was
migrating north and had reached the tundra in the Eileen and Tent lakes

region.

2. Composition of the sample

There was a high proportion of caribou 1% to 4% years old in the
December 1983 sample (Table 1). The probable reasons are selection
against shooting calves, lack of adult males in the region, and the
probable over-representation of young caribou in the region at the time

of the collection. The sample was from the tail of the movement. The



leaders reached Tent Lake about 6 days before the collection began and
probably 75% of the caribou that passed through the camp region had
passed before the sampling began. The samples obtained in March 1982 and
1983, and November 1982, were obtained from similar components of the
herd and their age compositions were similar (Thomas and Kiliaan 1982,

Thomas et al. 1983, Thomas 1983).

3. Physical condition

Weight increased with age in both sexes until the 3% year class
(Table 2). Depth of back fat in five age classes of males averaged only
0.9 to 2.4 mm. In females, it ranged from 6.7 mm in yearlings to 19 mm
in 3%-year-olds. The weight of kidney fat reflected the same sex and
age-related trends in condition. The kidney fat index, the relative
weight of kidney fat to kidney weight, also indicated the same trends
except that the indices for males declined after the yearling age-class.

The number of warble fly larvae is not a measure of condition but
they may reflect the degree of harassment by warble flies the previous
summer. In males, numbers of larvae were highest in calves (72) and
similar (25— 37) in older age-classes. Numbers of larvae in females were
generally much lower than in males and varied from 8 to 14, except for 24
in the 2%-year age—class (Table 2). The numbers of larvae were much
lower in all age-classes compared with the March 1983 collection (Thomas
1983). For example, in females 5%-10%, the respective means were 8 and
56. Blood was not obtained from the specimens because of logistical

difficulties.



A comparison of three condition' indices with results for November
1982 (Table 3) reveals slightly higher values in 1983 for the indices in
all age classes. The most reliable comparisons are for females 5%-10%
years old because of the larger sample sizes. Nome of the differences
are statistically significant, however, because of fairly high variabil-

ity in condition within age classes.

4, Pregnancy rates

None of seven yearlings was pregnant as indicated by lack of fluid
in their uteri. All females will be checked later for structures in the
ovaries that form after ovulation in breeding females. Four of six 2%-
year-old females were pregnant, as were all six females 3% years old.
However, only 76% of 21 older females were pregnant. Overall, the preg-
nancy rate was similar to that in March 1983 and lower than in March 1982
(Table 4). The high rate in 3%-year-old females is attributed to chance
and a small sample size. When the 3%-year—old females are pooled with
older females, the pregnancy rates in 1981-82, 1982-83, and 1983-84 were
91% (N = 55), 74% (N = 69), and 82% (N = 27), respectively. These values
appear to parallel changes in condition indices over the 3 years. An
analyses of these relationships will be made after the March 1982 sample
and the final analysis will await ages based on tooth sections and data

for 1984-85 and 1985-86.

5. Weather and the movement pattern.
Lakes froze later than usual on the range of the Beverly Herd in

early winter 1983-84. On 22 and 23 October, larger lakes on the tundra



as far north as Dubawnt Lake had only thin ice around their edges. Small
lakes were frozen. The same conditions prevailed in the outer 160 km
(100 mi) of the forested regions. A thin layer of snow was melting on
23 October, even on the tundra. By 25 November, all lakes were frozen
except for a few large ones within 260 km (100 mi) of Fort Smith. There
appeared to be about 5-10 cm (2-4") of snow over most of the range
although we were unable to land with the aircraft available for
surveying. There was about 18 em (7") of snow at a sheltered location
east of Tent Lake on 10 December but only 5-10 cm (2-4") of snow on the
lake, with occasional drifts as deep as 20 cm (8"). Snow was soft on the
tundra, although some drifting had occurred. A hard crust of snow about
10 cm thick was present on the ground in treed areas. Drifting occurred
from north winds in late November-—early December and from west winds on
13 and 14 December. The caribou were seeking the shelter of trees and
hills on 7 December when it was -32°C with a strong wind from the north.
The movement pattern from 24 November to 17 December was generally
parallel to the tree line with gradual and increasing penetration of the
forest. The movement to the north and northwest during the second half
of November occurred when temperatures were above normal and snowfall was
light. The direction of movement did not change in December, which was
extremely cold, although there was gradual penetration of the forest.
The unusual movement pattern may have been triggered by unusual weather
but it was not interrupted when the weather changed. Barren—ground
caribou appear to prefer to stay on the tundra if conditions allow them

to do so.
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Table 1. Composition of the December 1983 sample of barrem—ground
caribou obtained 14 km (9 mi) east of Tent Lake, NWT.

Percentage
Age (yr)2 Females Males Both sexes of total
% 0 7 7 9.3
1% 7 6 13 17.3
2% 6 12 18 24.0
3% 6 7 13 . 17.3
4% 5 3 8 10.7
53-10% 15 0 15 20.0
11% 1 0 1 1.3

@pased on tooth eruption and degree of tooth wear.



11 -

*DZTS mHmewQ

‘upsm ayj 3INOqe UOTITIBA JO aInNsesm B ‘10112 pIepuelS = HASy

11 65 911 0z L6 AL 1 %11 oTewad
€ + 8 S +LI7 6 + €8 6°C + . €1 T+¢€8 € + 281 ST %01-%G °TBWAd
71 + Of 8 + 9z 07 + 0§ 0°T + 0°T 7 +8 8 + 91T € %% °Tel
S + 21 8 + 17 %1 + 89 gy + 11 €+ 6L L + %91 S %y oTewdd
ST + L€ S * [T 1T + 95 7T + 42 $ + 00T OT + 122 L %€ °TBH
€ +6 0T + 69 ST + ¥I1 6°C + 61 Z+178 S + 081 9 %€ oTeWRd
8 + 62 v +2 S + 9§ 1°0 + 9°0 Z+68 S + 981 A %Z °TeH
0T + %2 0T + %5 #1 + 18 8°C + 0°6 T+2L € + LST 9 %7 @Tewald
9 + %€ L *+6SE€ TI + €S 9°0 + 2°1 TF L9 S + [41 9 %1 °TeR
€ + yl S +1v 9 + TS °TF L9 T+ S5 € + ozl L %1 oTewag
9 + 2L b +0€ € + 1€ €0 + 6°0 T+4 € + (6 L % °TEN

aealdeT AT3 xapul IYy3ToM (um) yidap 3 spunog q (2£) =8e n xag
97qaem °ON 1BJ A9UpTY 1es joeq I43ToM

*IMN ‘o)eT jual jo 1se?
pauIeB3qO noqfied jo oTdues ¢ggl I2qumedaq ayl 10J (pdAS + uesaw) SOTISTIBRIS UOTITPUOd [eOoIsAyd 'z 2IqEl



12 -

s1e9M JO 99i139p pue uaaljed uoridnis Tejusdp wWOIF palemIisdg

(92
(1)
(g1

(€)
(<)

(L)
(9)

(21
(9)

(9)
(L)

(L)

) 1§
65
) Ly

9t
1%

LT
69

) z¢g
g

ce
1%

o€

(v€)
(D
(61)

(1)
(o1)

(6)
(@

(7)
(€

(9)
(L)

()

%

1¢

oY

€1
oy

L1
%S

0¢
6%

T¢
oy

vt

(92) 8°¢1 (1e)
(1) 02 ()
(s1) ¢1 (61)
(g) o0°1 ()
() 11 (6)
(L) %'t (o1)
(9) 61 (D
(z1) 9°0 ()
(9) 0°6 (€)
(9) 1 (9)
(L) r°9 (8)
(L) 6°0 ()

9'6

S0

%6

0°8

0°6

(L2)
(D
(s1)

()
(s)

(L)
(9)

(z1)
(9)

(9)
()

()

6L1

[AXA

81

91¢
%91

12¢
081

981
L61

Lyl
0zt

L6

(1€) 8/1
(e) 9¢1
(81) o081
(g) (81
(8) o9s1
(6) Loz
() <Lt
(v) 981
(g) ¢6ST
(L) sw1
(8) vel
(s) €6

€< aTewa
+wHa aTrwWRJ
wOﬁlwm 3TeWAg

%7 °TeN
&y oTeWAZ

%€ °TeN
%¢ @Tewa]

%C 3TER
%7 orewad

%1 @T1eH
%1 oTRWAJ

% oTeN

€861 1°9queda(d 78T 12qUIAON €8T 12quedaQ 7861 19qQUWAAON €8T I12quadad zgel 1dquaAoN p(1£) 28e 3 xS

X9puf 3eJ-AaupTy

(um) 33 oBq Yadaq

(spunod) 3udyopM

ardumeg

(*s9sayjuaaed ur sa2S
) €861 12quada( PUB 7gET I12qUSAON UT PIdH ATIaAeg Syl JO SDTPUF UOFIFPuod [BIFSAYd °*¢ STqeL



- 13 -

Table 4. Age-specific pregnancy rates (percent) of barren—ground caribou
sampled from the Beverly Herd in March 1982 and 1983, and
December 1983. (Sample sizes in parentheses.)

March 1982 March 1983 December 1983

Age? (1981-82) (1982-83) (1983-84)
2 8 (13) 0 (15) 0 (7)
3 75 (4) 60 (10) 67 (6)
4 75 (8) 57  (23) 100 (6)
%4 94  (47) 83  (46) 76 (21)

8At next birthday, based on dental wear and eruption pattern.
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