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1 .O SUMMARY 

People living in t h e  Keewatin Region of t h e  Northwest  Terr i tor ies  a r e  dependent  on 

t e r r e s t r i a l  wildlife resources for food and for supporting renewable  resources such as 

tourism. Urangesellschaft Canada  Limited has  made a conscious e f f o r t  t o  p ro tec t  t hese  

resources by proposing development of t h e  Kiggavik uranium faci l i ty in such a way as t o  

minimize e f f e c t s  on t h e  wildlife community. 

The  local  and regional wildlife populations a r e  discussed in t h e  following report.  Caribou 

a r e  perhaps t h e  most  significant species in t h e  a rea ,  wi th  the. Beverly and Kaminuriak 

herds  dominant  in t h e  genera l  a r e a  of t h e  Kiggavik project.  Only a few individuals have  

been observed in t h e  immedia te  a r e a  of t h e  proposed s i t e  development. Migration rou tes  

and calving grounds a r e  general ly hundreds of k i lometres  t o  t h e  nor thwest  (for  t h e  

Beverly herd) and southeast  (for t h e  Kaminuriak herd) f rom t h e  projec t  site. The  nea res t  

point of c o n t a c t  occurs  about  40 km w e s t  of t h e  proposed projec t  s i te ,  where  two  w a t e r  

crossings a r e  nea r  t h e  proposed l imestone quarry  north of Aberdeen Lake. These 

crossings have  n o t  been used t o  any e x t e n t  s ince 1960, and human ac t iv i ty  at  th i s  quarry 

occur s  a f t e r  t h e  migrations. 

O the r  l a rge  mammals  such as t h e  muskox and grizzly bear  were  rare ly  observed in t h e  

proposed s i t e  development a reas  during t h e  decade  o r  so  of study. No r a r e  o r  endangered 

mammals  were  found in t h e  a r e a  of proposed s i t e  development. Small  mammal  

populations (i.e., sik-sik and hare)  were  general ly low in t h e  immedia te  a r e a  of t h e  

proposed development, and so  will not  likely undergo signif icant  change,  especial ly since 

sui table hab i t a t s  a r e  found extensively throughout t h e  area .  

The  most  commonly occurring bird species in t h e  proposed development a r e a  were  

lapland longspurs, ptarmigans, horned larks, herring gulls, oldsquaws, dunlins, golden 

plovers, Baird's sandpipers, Arct ic  t e rns  and Canada  geese. Also present  w e r e  t h e  rough- 

legged hawk, short-eared owl, gyrfalcon, snowy owl and peregrine falcon. Only t h e  

peregrine falcon i s  a rarelendangered species, which has  been observed in t h e  southeas t  

end of Si<inny Lake. Projec t  development plans a r e  t o  avoid this  a rea .  A pumphouse at 

Skinny Lake is more than 2 km away from t h e  falcon nes t  and t h e  winter  road from Baker 

Lake  t o  t h e  project  s i t e  is also some distance from t h e  nest.  All o the r  species a r e  also 

n o t  likely t o  be  significantly a f f ec t ed  by t h e  project  development  act ivi t ies .  A de ta i led  
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People living in t h e  Keewatin Region of t h e  Northwest  Terr i tor ies  a r e  dependent  on 

t e r r e s t r i a l  wildlife resources for  food and for supporting renewable  resources such as 

tourism. Urangesel lschaft  Canada  Limi ted  has made a conscious e f f o r t  t o  p ro tec t  t hese  

resources by proposing development of  t h e  Kiggavik uranium fac i l i ty  in such a way as to 

minimize e f f e c t s  on t h e  te r res t r ia l  wildlife community. 

The  Kiggavik s i t e  i s  s i tua ted  about  7 5  km west  of Baker Lake. Besides t h e  mine  and mill, 

residential compounds and o the r  inf ras t ruc tures  associated with a mining faci l i ty,  t h e r e  

will also b e  (Figure 2.1): 

o a winter  road f rom Balter Lake  t o  t h e  i<iggavik si te;  

o a winter  road f rom t h e  Kiggavik s i t e  t o  a l imestone  deposit  no r th  of 

Aberdeen Lake; 

o a n  a i rs t r ip  wes t  of Pointer  Lake; and  

o a docks i te  near  Baker Lake. 

Urangesel lschaft ,  in associat ion with t h e  Baker Lake Hunters  and Trappers  Association, 

and t h e  Fish and Wildlife Service (N.W.T.), has  been car ry ing  o u t  t e r r e s t r i a l  wildlife 

s tudies in t h e  Kiggavik and surrounding a r e a s  since 1978. Four major  a r e a s  have  been 

intensively studied: 

o t h e  Sissons Lake  a r e a  (containing t h e  Kiggavik site); 

o t h e  Schultz Lake  a rea ;  

o t h e  Sandhills Lake  area ;  and 

o t h e  Marjorie Lake  area.  

Within each  of these  four general  a reas ,  a number of ecological  s tudies  w e r e  ca r r i ed  

out. Only those  relat ing t o  t h e  t e r r e s t r i a l  wild1,ife community will be mentioned. The 

following surveys w e r e  car r ied  ou t  within each  area:  

o present  caribou usage; 

o pas t  caribou usage (using f eca l  pellet-group counts); 

o caribou behavioural responses t o  various d is turbances  (e-g., hel icopters ,  

canoe ,  incidental  obstacles such a s  tents ,  etc.); 
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o small mammal abundances, habitats and general characterist ics (e.g., 

weights, sex, etc.); and 

o avifauna (raptor) population levels, nesting si tes and reactions t o  various 

disturbances. 

The information from the  site-specific Urangesellschaft studies has  been supplemented 

by more regional da t a  t o  give an overall picture of terrestrial  wildlife resources in the  

centra l  Keewatin. Additional regional information is summarized from: 

o results of studies and monitoring programs relating. t o  the migratory routes, 

calving areas  and water crossings of the  major caribou herds in t h e  a rea ;  

o bird populations through the  Chesterfield Inlet, Pitz-Baker Lowlands and 

BeverlyIAberdeen Lakes area;  and 

o wildlife populations in t he  Thelon, Queen Maud and McCormick sanctuaries. 

The relationship between these local and regional a reas  and their terres t r ia l  wildl.ife 

populations t o  the  proposed Kiggavik s i t e  and infrastructures will be evaluated in the  

following report. The local and regional terrestrial  wildlife resource is also presented. 



3.0 CARIBOU REX)URCES. 

The Native people of the Baker Lake area are known as the Caribou Inuit. Caribou 

hunting i s  probably more important to Baker Lake Inuit than to any other settlement 

because seals, walrus, whales and geese, important foods in other Inuit settlements, are 

relatively scarce or rare (IDS, 1978). The major wildlife concern relevant to the 

proposed Kiggavik project has always related to the potential effects on caribou. For 

this reason, the caribou have been emphasized in this and previous wildlife studies in  the 

area. 

A number of different caribou herds are present throughout the N.W.T. (Figure 3.1). The 

two major barren-ground caribou (Rangifer tarandus groenlandicus) populations in the 

Baker Lake area are the Beverly herd and the Kaminuriak herd. The annual distribution 

and l i fe  histories of these populations are well documented (Heard e t  al., 1987). The 

locations of calving grounds for these two herds, for example, have been documented 

since 1957 (Figure. 3.2). Total calving ground areas occupied by the Beverly and 

Kaminuriak herds since 1957 are listed in Table 3.1. Mean annual calving areas are 
2 2 approximately the same for each herd (i.e., 5,101 km for Beverly and 5,718 km for 

Kaminuriak). The caribou of these herds are a valuable resource from a variety of 

perspectives. For example, more than 10,000 people currently live on or near the range 

of the two herds and rely on the caribou for food and clothing (Beverly and Kaminuriak 

Caribou Management Board, 1987). Approximately 19,000 caribou are harvested from 

these two herds each year. Each harvested caribou represents a replacement value of 

approximately $800.00, or $15 million per year for the two herds. Apart from economic 

factors, the use of caribou i s  important to the culture and traditional lifestyle of native 

people. This importance cannot be fully evaluated using traditional analytical tools of 

measuring economic value because the caribou confer considerable benefits and strengths 

upon l i fe in native communities (Beverly and Kaminuriak Caribou Management Board, 

1987). Social, cultural and economic importances o f  the caribou and other wildlife to the 

Baker Lake Caribou Inuit are discussed in a separate BEAK report (Supporting Document 

No. 10). 

Barren-ground caribou populations exhibit a complex annual nomadic cycle, 

characterized by major migratory movements extending over hundreds of kilometres 

within their range (Jakimchuk, 1979). Spring migration and summer movements are 













TABLE 3.1: TOTAL CALVING GROUND AREA OCCUPIED BY THE BEVERLY AND 
KAMINURIAK CARIBOU HERDS IN THE EASTERN KEEWATIN, 
N.W.T. 

Kamin r i ak  Y (km 

TOTAL 

Mean 

Range  



major, d i rec ted ,  co lumnar  movements;  o t h e r  movements,  such as those occurring during 

winter ,  August dispersal and ear ly  f a l l  a r e  more  casual  drif t ing be tween ranges. 

Caribou herds  tend t o  expand their  r ange  when populations a r e  high, and l imi t  t h e i r  

distribution a t  lower population levels  (Kelsall, 1968). Use of winter  r ange  is highly 

variable and largely dependent  on snow condit ions such as depth ,  dens i ty  and hardness  

(Jakimchuk, 1979). The annual  c y c l e  i s  cha rac te r i zed  by t h e  following periods: 

o winter  range, 

o spring migration, 

o calving, 

o post-calving movements,  

o summer  movements,  

o August dispersal,  and 

o fa l l  migration. 

Movements tend to b e  localized and  m o r e  extens ive  in ea r ly  win te r  than  late win te r  

(Miller, 1976). Major and  fair ly rapid migrat ion t o  t h e  calving grounds occur  in spring, 

with caribou general ly reaching t h e  t r e e  l ine in full migrat ion around ear ly  May (Parker,  

1972). Pregnant  f ema les  and  yearl ings r e a c h  calving grounds up  to one  month e a r l i e r  

than bulls (Jakimchuk etg., 1974). Calving general ly t akes  p lace  in t h e  f i r s t  two weeks  

of June, and is chronologically cons is tent  (Jakimchuk, 1979). Following calving, cows and  

ca lves  move towards  a r e a s  of post-calving aggregation,  forming large  groups. Post-  

calving aggrega tes  a r e  general ly fo rmed  by ear ly  July (Jalcimchuk, 1979). Summer  

movements general ly occur  by mid-July, and follow t h e  gene ra l  rou tes  of spring 

migration toward  the  t r e e  l ine (Kelsall, 1968). As summer  movement s  proceed, la rger  

groups break  up and spread widely ove r  summer  ranges. Caribou a r e  general ly widely 

distr ibuted on t h e  tundra  toward t h e  t r e e  line by mid-August. Fal l  rnigrations a r e  

variable, but  general ly involve a drif t ing toward  winter  ranges  (Jakimchuk,  1979). 

In summary,  barren-ground caribou movement s  a r e  seasonally variable,  but  cons is tent  in 

t e rms  of: 

o t h e  t iming and location of calving, 

o t h e  formation of post-calving aggregations, and  

o Summer movements. 



3.1 The Beverly Herd 

3.1.1 Range 

The range of the  Beverly herd generally lies eas t  of the  Slave River between Great  Slave 

Lake and Lake Athabasca and from northeast Alberta and Saskatchewan in a northeast  

direction t o  Back River (Figure 3.1). Winter range of t he  herd lies south of Great  Slave 

Lake and generally north of Lake Athabasca. The range can extend into northern 

Saskatchewan and into extreme northeast  Alberta. Components of the  herd have been 

noted t o  winter on t he  tundra, and Interdisciplinary Systems Ltd. (1978) mapped tundra 

wintering areas  north and south of Aberdeen Lake. 

The herd traditionally occupies two winter areas  (Banfield, 1980): 

o south of Christie Bay, Great  Slave Lake and the  lower Taltson River 

valley as far  as Lake Nonacho; and 

o along the  northern shore of Lake ~ t h a b a s c a ' a n d  south from Stoney Rapids 

a s  far  as  Cree  Lake, Black Lake and Wollaston Lake. 

3.1.2 Seasonal Movements 

Migration routes used by Beverly barren-ground caribou t o  reach their  calving grounds in 

1978 a r e  shown in Figure 3.3. Caribou cows ordinarily reach t he  treeline during t h e  first  

or second week of May (Kelsall, 1968), and migrate into the  caribou protection a r ea  

(calving grounds) via t h e  Thelon Game Sanctuary by early-to-mid June (Fleck and Gunn, 

1982). 

3.1.2.2 Calving Grounds 

Calving grounds a re  located north and south of Beverly and Aberdeen Lakes over an a rea  

ranging between 810 km2 and 11,409 km2 (Table 3.1). Calving ground areas  occupied by 

the  herd over the last 30 years a r e  shown in Figure 3.2. By early July, the  Beverly 

caribou have typically l e f t  the  calving grounds and moved into the  post-calving a reas  in 

the Thelon Game Sanctuary (Ogilvie, 1987). 



figure 3.3 
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Four major range types are found on the northern portion of the Beverly calving grounds 

(Table 3.2): lichen upland, dwarf shrub, meadow, and rockhand barrens. The amount of 

time spent by the caribou on each range in different activities is given in Table 3.3. 

3.1.2.3 Post-Calving Movements 

The dispersal of cows and calves from the Beverly calving ground generally occurs to the 

west and southwest (Figure 3.4). The departure of major concentrations of cows and 

calves from the protection area generally occurs in early July (Mychasiw, 1984). The 

location o f  post-calving areas, as defined by Darby (1978), is also shown in Figure 3.4. 

This figure is important and indicates that Kiggavik and Baker Lake are located in a 

former eastern post-calving area for the Beverly Herd. This area has not been used much 

since about 1960 (Ban field, pers. comm., 1989). 

3.1.2.4 Summer Distribution and Movements 

Summer movements generally tend towards the treeline, and follow the same corridor as 

the spring migration (Jakimchuk, 1979). The width of the migration expands as it moves 

towards the treeline (Kelsall, 1968). 

3.1.3 Water Crossings 

During summer migration, water bodies can be major obstacles to caribou movements. 

Caribou tend to follow natural geographic features, which causes them to concentrate a t  

traditional crossing points (Williams and Gunn, 1982). A number o f  designated water 

crossings are utilized by the Beverly herd (Figure 3.3). A summary of observations in the 

literature of designated water crossings (1904-1978) are listed in Tables 3.4 and 3.5 for 

the Beverly herd. The designated water crossings, based on frequency of use, in 

decreasing order of current use patterns are Nos. 22-26, 19-21, 27 and 13-18 (Williams 

and Gunn, 1982). 

Two designated crossings (No. 17 and 18) occur about 40 km west of the proposed project 

site, both near the east end of Aberdeen Lake (Williams and Gunn, 1982). Crossing No. 

17 is the narrows between Aberdeen Lake and Qamanaarjuk Lake. Crossing No. 18 is the 

eastern narrows in Aberdeen Lake caused by a large northwest-southeast running 



TABLE 3.2: RANGE TYPES AND THEIR CHARACTERISTICS O N  THE BEVERLY 

CALVING GROUND (Source: Jingfors et al., 1982) 

Range Type Regime Key Fea tu res  

Dominant 

Plant  Species 

RockISand xeric o low cover  of vegetat ion . Pogonatum denta tum 

Barrens o dominant % cover  of exposed 

bedrock, coarse  boulder, 

till  o r  pure sand 

Lichen xeric t o  o dominant cover of fruticose Cornicularia divergens 

Upland (I)* dry-mesic lichens Alectoria ochroleuca 

o upland site including slopes C e t r a r i a  nivalis 

of eskers,  drumlins and - C. cucullata 

coarse  well-drained till  plateaus 

Dwarf Shrub mesic 

(11, IV) 
o dominant shrub plant cover;  Betula vlandulosa 

s i t e s  include t h e  base of - Salix arctophila 

slopes, draws and some - S. planifolia 

gently sloping uplands 

Meadow wet-mesic o of ten  pure stands of sedges - C a r e x  aquati l is  

t o  hydric o s i tes  adjacent t o  permanent - C. ros t ra ta  

waterbodies following local - C. rarif lora 

drainage pat terns  Eriophorum spp. 

* The Roman numerals refer  t o  t h e  closest  physiognomic types  described by Fleck and 

Gunn (1982, Table 1 I). Rocklsand barrens were  not  included in their  description. 



TABLE 3.3: COMPARISON OF THE MEAN PROPORTION OF TIME SPENT BY 
CARIBOU IN DIFFERENT ACTIVITIES, BEVERLY CALVING GROUND, 
1981 AND 1982 (Source: Urangesellschaft Canada Limited) 

- 

% Time 1981 % Time 1982 

Class Activity R SD n 1 Z SD n 1 t-statistic 2 

Calving 

Cow Bedded 
Foraging 
Standing 
Walking 
Trotting 
Galloping 

Calf Bedded 
Foraging 
Standing 
Walking 
Trotting 
Galloping 

Post-calving 

Cow Bedded 
Foraging 
Standing 
Walking 
Trotting 
Galloping 

Calf Bedded 
Foraging 
Standing 
Walking 
Trotting 
Galloping 

Combined 

Cow Bedded 
Foraging 
Standing 
Walking 
Trotting 
Galloping 



TABLE 3.3: COMPARISON OF THE MEAN PROPORTION OF TIME SPENT BY 
CARIBOU IN DIFFERENT ACTIVITIES, BEVERLY CALVING GROUND, 
198 1 AND 1982 (Source: Urangesellschaft Canada Limited) 

- - - 

% Time 1981 % Time 1982 

Class Activity 2 SD n 1 R SD n 1 t-statistic 2 

Calf Bedded 6 2 7  , 16.8 4 5 5 8 7  23.0 48 0.9524 
Foraging 16.1 9.7 4 5 12.7 8.7 48 -1.7816 
Standing 8 7  14.7 45 12.3 15.6 ' 48 -1.1436 
Walking 10.7 6.7 45 13.6 13.7 48 -1.2831 
Trotting 1.3 1.7 4 5 1.9 2.8 48 -1.2390 
Galloping 0.6 1.1 4 5 0.7 1.6 48 - 

Number of observer team days. 

t-statistic calculation based on assumption.of unknown but assumed equal population 
variance (Dunn and Clark, 1974: 58). 

* Significant difference (p = 0.05). 
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TABLE 3.5: SUMMARY O F  OBSERVATIONS O F  USE O F  WATER CROSSINGS 
DURING THE CARIBOU MONITORING PROGRAM (1978-1981), N.W.T. 
(Source: Williams and Gunn, 1982) 

Water 
Crossing 
No. Observation Da te  Sign Author and Da te  

1980 
1980 
June-July 1978 
July 1980 
Spring (?) 1980 
June-July 1978 
1980 
July 1980 
July 1980 
July 1979 
1980 
May 1981 
July 1980 
July 1980 
July 1980 
1980 
1980 
June- July 1978 
July-August 1979 
July 1980 
July 1980 
July 1978 
July- August 1979 
July 1980 
July 1978 
July 1980 
July 1978 
July 1979 
July 1980 
July 1981 
July 1980 
July 1981 

trai ls  th is  repor t  
t rai ls  th is  repor t  
caribou moving north ' Cooper (1 9 8  1) 
heavy trai ls  ' th is  repor t  
heavy trai ls  Cooper (1981) 
caribou moving south Darby (1 978) 
trai ls  th is  repor t  
t rai ls  Cooper (1981) 
few caribou th is  repor t  
caribou moving northwest  Neigo in Dar by ( 1980) 
t ra i l s  th is  repor t  
caribou moving south C. Gates,  pers. comm. 
few t ra i l s  th is  repor t  
few caribou Cooper (1981) 
few caribou th is  r epor t  
few caribou th is  repor t  
few caribou th is  r epor t  
caribou moving northwest  Darby (1978) 
caribou moving south Darby (1980) 
caribou moving south Cooper (1981) 
few t ra i l s  th is  repor t  , 

caribou moving north Darby (1978) 
caribou moving south Darby (1980) 
heavy t ra i l s  th is  repor t  
caribou moving south Darby (1978) 
trai ls  Cooper (1981) 
caribou moving south Darby (1978) 
caribou moving south Dar by (1 980) 
caribou moving south Cooper (1981) 
caribou moving south A. Gunn field notes 
caribou moving south Cooper (1981) 
caribou moving south A. Gunn field notes  



peninsula jutting from the south shore. These crossings were used prehistorically a t  the 

turn of the century, 1939-1940 (Banfield, 1980) and 1959. Neither crossing has been used 

to any extent since 1960 (Jakimchuk, 1979; Ogilvie, 1987). The herd begins i ts  dispersal 

from the summer range during August, slowly migrating back to  the winter range by 

October. 

3.1.4 Beverly Herd Populations and Distributions 

Estimates of herd size based on GNWT Renewable Resource surveys of the  calving 

grounds in 1988 suggested a total  population of between 120,000 and 260,000, with a best 

estimate of about 190,000 caribou. Optimum herd size based on user demand and ability 

of the habitat  t o  support caribou is estimated to  be 300,000 animals. Crisis herd size is 

considered to  be 150,000 (Beverly and Kaminuriak Caribou Management Board, 1987). 

Monitoring programs were carried out by Urangesellschaft Canada Limited from 1978 t o  

1980 to  document caribou usage in the local and regional area surrounding the Kiggavik 

site. Four a reas  were chosen for investigation, each of which is characterized by 

important phases in the annual distribution of t he  Beverly herd (Figure 3.5). The 

Marjorie Lake and Sandhill areas a r e  within the "primary calving and post-calving . 
aggregation" a r ea  of t he  Beverly herd, and the Sissons Lake and Schultz Lake areas  a r e  

within an a r ea  of "potential calving and post-calving aggregation". The Kiggavik s i te  is 

located within the  Sissons Lake study area. The other three areas  a r e  a great distance 

from the Kiggavik site, but a r e  discussed to give a regional context. 

Caribou usage a t  each s i te  was estimated using a pellet-group counting technique. This 

method has been used extensively both for estimating numbers and distribution of big 

game animals for defining habitat preference. The numbers of caribou observed within a 

15 km radius of each s i te  during the 1978 to  1980 field seasons a r e  summarized in TabIe 

3.6. Mean weekly caribou use and total  caribou days were greater in the Sissons Lake 

area in 1980 than in 1979, but close to  the 1978 records. Schultz Lake saw higher 

numbers of caribou in 1980 than in the last two years, and Marjorie Lake sightings were 

down slightly in 1980 from 1979. With the exception of Schultz Lake for 1978, mean 

weekly caribou days a r e  lower in'the Sissons Lake area than for any of the other areas. 

These data  suggest minimal caribou occupation of the Sissons Lake area relative to  the 

other areas. 



figure 3.5 

1979 environmental study areas in Baker Lake region 

Sissons Lake Study Area 

ab ; Schultz Lake Study Area \t .G 

Scale 1 : 2.000.000 

@@ Sandhills Study Area m. 
aqorie ~ a k e s t u d ~  Area a "  M . '  



TABLE 3.6: SUMMARY O F  CARIBOU OBSERVATIONS 

(This information is useful as an index of usage, not  absolute numbers of 

caribou) (Source: Urangesellschaft Canada Limited) 

No. of Mean Weekly Caribou Tota l  Caribou Male: 

Location Weeks Use k . 1 S.D. Days Female* 

Sissons Lake 

Schultz Lake 

Marjorie Lake 

Sissons Lake 

Schultz Lake 

Sandhills 

Marjorie Lake 

Sissons Lake 

k h ~ ~ l t z  Lake 

Sandhills 9 32.9*4 1.4 296 1:9.8 

* Rat io  refers  only t o  adu l t  animals. The soli tary yearlings and calves, t h e  unsexed 

animals and t h e  groups of caribou a r e  not  included in th is  ratio. 

** This figure represents t h e  es t imated to ta l  number of caribou observed, not caribou 

days. 



Table 3.7 compares  the  number of  caribou days per year per ha, e s t ima ted  by t h e  pellet- 

group counts, for each a rea  between 1978 and 1980. 

The Sissons Lake Area 

The Sissons Lake a rea  had a high pellet-group count  per hec ta re ,  probably because of t h e  

physiography of t h e  area. The escarpment in this a r e a  provides late-lying snow beds and 

an upland exposed position which both act t o  reduce insect  harassment.  Extensive 

wetlands in the  a rea  also provide a good food supply with t h e  sedge meadows. According 

t o  t h e  pellet-group counts, the  Sissons Lake a r e a  had g r e a t e r  caribou usage than t h e  

o ther  areas.  This may be explained by t h e  f a c t  t h a t  a group of bulls wandered into t h e  

Sissons study a rea  and followed t h e  Urangesellschaft biologists during t h e  sampling 

periods (Dr. Banfield, pers. comm.). As a result, these  d a t a  may represent  e levated 

caribou use of t h e  a rea  above normal levels. 

Observations made by t h e  BEAK study t e a m  since 1986, and many years  of government 

study, have shown tha t  Beverly caribou migrations and calving a reas  a r e  well beyond t h e  

Kiggavik boundaries. Some individuals of t h e  herd do wander through Kiggavik during t h e  

off-season periods (i.e., l a t e  spring and summer) for reasons mentioned above. The  f a c t  

tha t  there  is such a high variability of caribou use in this  a r e a  (and t h e  others)  suggests 

these a reas  a r e  used randomly and, therefore,  a r e  no t  vi tal  to  t h e  caribou in t h e  area.  

The Sandhills Area 

Caribou activity has been documented in t h e  a r e a  between 1957 t o  1978 (Darby, 1978). 

Up t o  1974, this s i t e  was well within the  observed calving grounds of t h e  Beverly herd 

(Moshenko, 1974). During the  summer of 1978, however, biologists employed by 

Urangesellschaft did not  observe any calving o r  post-calving act iv i ty  in the  area.  A 

relatively large number (about 10,000) of caribou were  seen between 18-27 June 1979, 

but most were  females and calves. By the  end of June 1979, most caribou had l e f t  the  

Sandhills area.  The mean es t ima te  of pellet-groups/ha for t h e  Sandhills s i t e  is 28.8k20, 

which is  considerably less than the Kiggavik es t imate ,  but g rea te r  than counts  a t  other 

: s i tes  (Table 3.7). 



TABLE 3.7: SUMMARY O F  CARIBOU PELLET COUNTS AND THE RESULTING 
CARIBOU DAY ESTIMATES 
(Source: Urangesellschaft Canada Limited) 

Total  Area Pel le t  Est imated - 
Sam led S No. of Groups/ 

(m Transects  Hec ta re  1 
Caribou 13aysZ 

5 8 

1980 Data 

Sissons Lake 

Marjorie Lake 

Schultz Lake 

1979 Data3 

Sandhills 

Sissons Lake 

Marjorie Lake 

Schultz Lake (total)  

(north of crossing 
Shultz Lake Island 
crossing peninsula) 

Sissons Lake 

Schultz Lake 
(crossing peninsula) 

Mean e s t i m a t e  of pellet  groups present on claim a r e a  per h e c t a r e  * S.D. 

Estimated caribou days per year  per hec ta re  when pellet  group durability is five and 
e ight  years. 

1979 and 1978 caribou day calculat ions have been cor rec ted  from t h e  original 
calculat ion where one pellet  group was  considered t o  equal  one defecation,  r a the r  than 
2.6 groups per defecation. 



The Marjorie Lake Area 

The use of this si te by the  Beverly herd for calving is not a s  clearly established as is t h e  

Sandhills site. Although no calving was reported on the  s i t e  beween 1957 t o  1978, 

McEwen (1960, 1962) reported calving occurring about 20 km west of t h e  site. 

Urangesellschaft biologists also did not observe calving in 1979 o r  1980, although 187 

caribou were seen from 16 June t o  30 August 1979, and 175 for t he  same period in 1980. 

The estimated mean number of pellet-groups per ha is 6.7-15.3, representing limited 

caribou use (Kelsall, 1957). 

The Schultz Lake Area 

This a rea  is situated adjacent to  a caribou crossing (DIAND, 1979 Caribou Protection 

Map). The use of this crossing by caribou is  not  well-documented, although da t a  

collected in 1979 and 1980 by Urangesellschaft biologists revealed no significant numbers 

of caribou used it. The N.W.T. Wildlife Service also reported tha t  t h e  crossing was  not 

used by cows and calves, o r  any significant number of bulls, during the  spring of 1979 

(Darby, 1979). 

3.2 The Kaminuriak. Herd 

3.2.1 Range 

The general range of the  Kaminuriak herd includes southeastern Keewatin; a s  f a r  north 

as the  Chesterfield Inlet area,  northern Manitoba and northeastern Saskatchewan (Figure 

3.1). Historical observations of the  herd da te  from the  17th century (Banfield and 

Jakimchuk, 1980). 

Traditionally, the  Kaminuriak herd has used winter ranges in the  Taiga of northern 

Manitoba and northeastern Saskatchewan, although frequent wintering on t he  tundra near 

Arviat has been observed (Jakimchuk, 1979). Since 1973, t he  herd a l tered these  long- 

established patterns and has wintered on the  tundra north and east  of Baker Lake and in 

the  Arviat a rea  (Figure 3.6) (Fischer et al., 1977). 
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3.2.2 Seasonal Movements 

3.2.2.1 Spring Migration 

Spring migration generally commences in t h e  f irst  week of May, and is preceded by pre- 

migratory concentration in l a t e  April (Parker, 1972). Groups of adult  males, yearlings 

and non-calving females  typically follow pregnant cows along similar, but  broader, 

corridors up t o  a month l a t e r  (Jakimchuk, 1979). Major routes  a r e  from t h e  Taiga winter  

range a r e a  northeast  towards Kaminuriak Lake (Figure 3.6), fo r  t h a t  par t  of the  herd in 

and near t h e  Taiga; and to  Kaminuriak Lake from t h e  north and ' eas t ,  for  those t h a t  

winter  north in t h e  Baker Lake-Chesterfield Inlet area.  Arrival on t h e  calving grounds 

typically occurs in early June. 

3.2.2.2 Calving Grounds 

Since 1978, t h e  calving grounds have been in t h e  general  a r e a  of Kaminuriak Lake  wi th  

the  exception of 1982, when cows calved between Ferguson Lake and Kaminuriak Lake 

(Ogilvie, 1987) (Figure 3.6). Calving typically occurs  in early-to-mid June of e a c h  year  

(Parker, 1972). In general, post-calving aggregations a r e  distr ibuted south of Baker Lake 

and east of t h e  Kazan River. In 1987, Ogilvie (1987) reported t h a t  from the  t i m e  of 

calving until early July, cow-calf caribou slowly converged upon t h e  a r e a  surrounding 

Happotiyik Lake. During July dispersal, mixing of t h e  cow-calf and yearling-bull 

components of the  herd have occurred. A large concentrat ion (up t o  50,000 animals) 

typically occurs along t h e  Hudson Bay coas t  between the  Maguse and Wallace Rivers. 

Other  smaller  groups occur at various locations within the  caribou protection area.  

3.2.2.3 Post-Calving Movements 

Following calving, cows and calves generally move towards the  northern end of the  

calving ground, forming numerous post-calving aggregations by t h e  end of June 

(Jakimchuk, 1979). Post-calving aggregations a r e  generally distributed t o  t h e  south of 

Baker Lake and to  t h e  eas t  of the  Kazan River. 



3.2.2.4 Summer Distribution and Movements 

The mid-summer migration commences about mid-July with movements  south on e i the r  

s ide  of Kaminuriak Lake t o  three  l a t e  summering a reas  (Jakimchuk, 1979): 

o cen t ra l  a r e a  - between Nejanilini and Sealhole Lakes, 

o eas tern  a r e a  - Arviat south t o  Hyde Lake, and 

o western a r e a  - west side of Nueltin Lake. 

The mid-summer migration usually terminates  by mid-August. 

3.2.2.5 Fall  Migration 

In l a t e  September, movemen-t commences  towards t h e  rutt ing a r e a  (between Edehon and 

South Henik Lake), and t h e  autumn migration t o  winter  ranges begins in l a t e  October  o r  

ear ly  November (Jakimchuk, 1979). 

3.2.3 Water Crossings 

During t h e  summer migration, a number of wa te r  crossings occur  at  severa l  major s i t e s  

in t h e  lower Kazan River between Thirty Mile Lake and Baker Lake (Jakimchuk, 1979). 

A major crossing at t h e  east end of Baker Lake in t h e  Christopher and Bowell Islands 

a r e a  is used by t h a t  portion of t h e  herd wintering in t h e  a r e a  north of Baker Lake (Inter- 

Disciplinary Systems Ltd., 1978). 

3.2.4 Kaminuriak Herd Populations and Distributions 

Est imates  of herd size based on GNWT Renewable Resource surveys on t h e  calving 

grounds in 1988 indicated a population of between 150,000 and 300,000, with t h e  best 

e s t ima te  at 220,000 animals. This represented a significant increase in herd s ize  from 

t h e  1970s when population es t imates  were  as low as 30,700 (Thompson e t  al., 19782. 

Optimum and crisis herd size is similar t o  t h a t  for  t h e  Beverly herd. 



3.3 Disturbance and Caribou Behaviour 

~ r a d i t i o n a l  calving grounds of migratory barren-ground caribou a r e  of g rea t  importance 

because during t h e  first days of t h e  newborn calf 's life t h e  cow and cal f  form a strong 

a t t achment  to  each  other  (Gunn, 1983). Calving and post-calving a r e  also t imes  when 

cr i t ica l  early growth of calves occurs, which will subsequently influence their  chances  of 

survival (Gunn et al., 1983). Responses t o  human activit ies t h a t  could reduce foraging 

and disrupt the  continuing formation and strengthening of t h e  mother-young bond during 

t h e  sensitive calving and post-calving periods may be det r imenta l  t o  calf  survival and to 

the  long-term well-being of t h e  caribou population (Gunn et al., 1983). 

Concerns have been raised about t h e  consequences of human act iv i t ies  on cows  and 

calves on thei r  traditional calving grounds. In 1978, t h e  Federal  Depar tment  of Indian 

Affairs and Northern Development (DIAND) developed and implemented the  "Caribou 

Protection Measures", t o  res t r ic t  land use ac t iv i t ies  just before and during the  calving 

and post-calving periods of the  Beverly and Kaminuriak herds (15 May to 31 July). 

Early e f fo r t s  to ant ic ipate  t h e  consequences for caribou and reindeer of increased human 

act iv i ty  in t h e  north were  directed at assessing t h e  reaction of these  animals  to 

harassment by low-flying aircraft .  This potential problem was outlined because of t h e  

accelera ted  oil and gas  exploratory activity involving low-level a i r c r a f t  flights o v e r  the  

Arctic. In addition, the re  was also concern t h a t  normal movement  pat terns  may  be  

a f fec ted  because of petroleum exploration and development activi t ies.  Consequently, 

several  investigations were  carried out  on t h e  reaction of caribou t o  above-ground 

pipelines, highways and highway traffic,  compressor stat ion sounds and related act iv i t ies  

(Klein, 1980). As a result of these  studies, a considerable body of knowledge on the 

reaction of Rangifer t o  obstruction and disturbances has now been accumulated. 

3.3.1 Aircraft  Disturbance 

Several separa te  studies have been carried ou t  on t h e  e f f e c t s  of a i r c r a f t  disturbance and 

harassment on caribou (Klein, 1973; Calef et al., 1976; Miller and Gunn, 1979; Jakimchuk, 

1980). There is  a general  agreement in t h e  l i tera ture  that:distance from t h e  a i r c r a f t  is 

t h e  most important  fac tor  influencing the  degree  of response. Shank (1 979) summarized 

findings of a number of studies and found a rapid decline of the  severi ty of the  response 



TABLE 3.8: PRE- AND POST-DISTURBANCE ACTIVITY BUDGETS OF  CARIBOU^ 
CALCULATED AS MEAN PROPORTIONS AND EXPRESSED AS 
PERCENTAGES OF TIME SPENT IN EACH ACTIVITY, BEVERLY 
CALVING GROUND, 1982 (Source: Gunn et al., 1983) 

Pre-disturbance Post-disturbance 

Class Activity Z2 SD n 3 2 SD n 

Cow Bedded 44.3 8.1 7 46.6 18..1 7 

Foraging 

Standing 

Walking 

Trotting 

Galloping 

Calf Bedded 

Foraging 

Standing 

Walking 

Trotting 

Galloping 

Observations of the  same caribou group during pre- and post-disturbance. 

Mean proportion of t ime (expressed a s  a percentage) spent in each activity. 

Number of observer team days. 



with distances of up to about 80 m, and less of a relationship above 80 m. He also noted 

that winter i s  the season of greatest sensitivity, followed by calving periods. Summer 

and fall are the least critical seasons; groups with calves react more than groups without, 

and large groups respond more severely to aircraft than small groups (Jakimchuk, 1980). 

Helicopters are generally more disturbing to the caribou than fixed-wing aircraft. 

Gunn -- et al. (1983) carried out a study to assess the effect of helicopter landings on the 

Beverly herd. The pre- and post-disturbance activity budgets of caribou are listed in 

Table 3.8. The standard deviations for the mean activity budgets of the cows and calves 

during post-disturbance were generally higher than during pre-disturbance, suggesting 

greater variation in the activity proportion of cows were walking, trotting or galloping 

during post-disturbance as during pre-disturbance. 

The proportions of caribou observed on the different range types were more variable 

during post-disturbance than pre-disturbance (Table 3.9). The largest proportion of 

bedded caribou was on Meadow during pre-disturbance, but was on Lichen Upland during 

post-disturbance. The greatest proportion of caribou foraging was observed on Meadow 

both before and after the helicopter landings. 

3.3.2 Noise 

Considerable variations in response of caribou to noise are reported in the literature, 

depending on associated activity, time of year and the nature of the noise emission 

(Jakimchuk, 1980). Observations have been made in nature of caribou responses to 

blasting, gunshots and sonic booms. De Vos (1960) reported temporary cessation of 

feeding and investigative behaviour by caribou exposed to noise from a 30.30 r i f le at a 

distance of half a mile. Kelsa11 (1968) observed caribou migrating in apparent disregard 

of incessant shooting. Bergerud (1974) found that the sound of trains, cars, chain saws 

and dynamite blasts produced no visible responses by caribou. Russell (1977) reported 

that seismic blasting of 3 to 6 km does not appear to produce a reaction by caribou. In 

fact, Urquhart (1970) reported that the greatest concentration of caribou remained in an 

area where seismic activity was most concentrated. The level of response of individual 

and groups of caribou to r i f le shots, as observed by biologists for UG in 1980, i s  listed in 

Table 3.10. 



TABLE 3.9: RANGE USE BY  CARIBOU^ PRE- AND POST-DISTURBANCE, 
CALCULATED AS MEAN PROPORTIONS AND EXPRESSED AS 
PERCENTAGES O F  CARIBOU OBSERVED BEDDED O R  FORAGING 
ON EACH RANGE TYPE, BEVERLY CALVING GROUND, 1982 
(Source: Gunn et al., 1983) 

Pre-disturbance Post-disturbance 

Range  Type Activi ty R SD n 2 R SD n 

Lichen Upland Bedded 32.0 30.5 7 46.5 39.1 7 

Foraging 24.9 24.6 7 37.9 40.5 7 

Dwarf Shrub Bedded 8.4 12.9 7 12.0 19.7 7 

Foraging 6.9 9.3 7 11.4' 21.9 7 

Meadow Bedded 55.5 31.3 7 41.4 40.6 7 

Foraging 67.6 28.6 7 50.8 36.8 7 

Observat ions  of t h e  s a m e  car ibou group during pre- a n d  post-disturbance. 

Number of observer  t e a m  days. 



TABLE 3.10: LEVELS O F  RESPONSE O F  INDIVIDUAL AND GROUPS O F  CARIBOU 

TO RIFLE SHOTS (level of insect  ac t iv i ty  is included) 

(Source: Urangesellschaft Canada Limited) 

No. of 

Caribou Sex/ Age 

Level of 

Response 

Level of Insect  

Activity 

5 yearling low nil 

1 yearling modera te  nil 

1 yearling severe  modera te  

1 calf severe  nil 



I t  should be noted tha t  the re  a r e  several  instances where caribou exhibit learned 

behaviour, such a s  a n  a t t r ac t ion  t o  noise from chain saws in order t o  feed on arboreal  

lichens from felled t r e e s  (Herbison, 1973). 

3.3.3 Human Presence, Activities and Structure  

Three major ca tegor ies  of  human-related stimuli, as defined by Jakimchuk (1980), are: 

o s t ructures  encountered by caribou, but  which do n o t  th rea ten  them (i.e., 
. 

presence of buildings, machinery, etc.); 

o s t ructures  associated with motion o r  human acti;ity (i.e., vehicles, towns); 

and 

o hunting. 

The presence of stat ionary objects, such a s  machinery, alone does  n o t  appear t o  induce 

avoidance reactions by caribou. Jakimchuk et al. (1974) observed caribou within a few 

f e e t  of oi l  s torage tanks  in t h e  northern Yukon. 

Cameron and Whitten (1979) argue t h a t  human activities, ra ther  than structures,  appear  

t o  b e  t h e  cause  of avoidance reactions by caribou. As Miller and Gunn (1977) pointed 

out,  caribou responded more  t o  people on the  ground than t o  helicopter overflights. 

Biologists for  UG, for  example, found that ,  at an  observer d is tance  of less than 50  m, 

caribou ran o r  t ro t t ed  away during 50% of the  observations (Tables 3.11 and 3.12). 

A considerable volume of l i te ra ture  is available dealing with t h e  e f f e c t s  of hunting on 

caribou avoidance (Shank, 1979). Barren-ground caribou display g rea tes t  reactions t o  

hunting act iv i ty  (i.e., snow machines, human presence) while on winter  range, and a r e  

less responsive when hunting t akes  place during migratory periods ( ~ a k i m c h u k ,  1980). 

Spring migrations a r e  not  readily a f fec ted  by hunting act iv i ty  (Jakimchuk et al., 1984). 

3.3.4 Access Roads 

Since 1971, a number of field studies has been carr ied  ou t  on t h e  e f f e c t s  of 

transportat ion corridors and associated activit ies on caribou movements,  distribution and 

behaviour (Tracy, 1977; Cameron and Whitten, 1978; Roby, 1978). The increased 



TABLE 3.1 1 : LEVELS O F  RESPONSE OF SOLITARY CARIBOU TO MOVING OR 
STATIONARY OBSERVERS AND HIJNTERS 
(the distance (in metres) between the  caribou and the  disturbance 
which triggered the  most severe response is included) 
(Source: Urangesellschaft Canada Limited) 

Level- of Response 
- 

Class Distance (m) Maint. Low Mod. Sev. Totals 

Bull 0-20 
21-50 
51 -1 00 
100 
Unknown 

TOTAL 

Cow 0-20 
21-50 
51-100 
100 
Unknown 

TOTAL 

Yearling 0-20 
21-50 
51-100 
100 
Unknown 

TOTAL 

GRAND TOTAL 



TABLE 3.12: LEVELS O F  RESPONSE O F  GROUPS O F  CARIBOU TO lLlOVING O R  
STATIONARY OBSERVERS AND HUNTERS 
(the d is tance  (in me t res )  between t h e  caribou and t h e  d is turbance  
which tr iggered t h e  most  seve re  response i s  included) 
(Source: Urangesellschaft Canada  Limited) 

Level  of Response 
Group Size 
Class Distance (m) Maint. Low Mod. Sev. To ta l s  

0-20 
21-50 
51 -1 00 
100 
Unknown 

TOTAL 

0-20 
21-50 
51-1 00 
100 
Unknown 

TOTAL 

0-20 
21-50 
51 -1 00 
100 
Unknown 

TOTAL 

- - 
GRAND TOTAL 1 0 10 12 2 3 i 



attention in caribou-transportation corridor relations results because highways may 

transect the entire range of a caribou population (Jakimchuk, 1980). This is in  contrast 

to the localized (camp/town) or transitory (i.e., aircraft disturbance) stimuli presented by 

other disturbances. 

Several barren-ground caribou herds interact well with much-travelled highways in 

Alaska. The Nelchina and Fortymile herds have co-existed with highways for over 30 

years (LeResche, 1975). Tracy (1977) studied the effects of highway disturbance on small 

bands of the McKinley herd on summer range, and found that caribou crossed the road 

fairly readily, but with caution. Eventually, the caribou became habituated to the road 

and non-abrupt t raf f ic  patterns. In studies of a small populati'on o f  25 to 30 animals o f  

mountain caribou, Johnson (1976) found no evidence that Highway No. 3 in Brit ish 

Columbia modified caribou movements in  the winter months. In fact, despite illegal 

shooting and vehicle mortality, the population has continued to  cross the highway a t  

traditional locations since i ts  construction (Johnson and Todd, 1977). 

3.3.5 Summary 

Some conflicting observations appear in the literature, and there are genetic differences 

in behaviour exhibited between populations of Rangifer. For the most part, however, 

when variations in environmental conditions are considered, similar patterns exist in the 

reaction of caribou to obstructions and related disturbances associated with northern 

development. These can be summarized as follows (Klein, 1980): 

o Roads, railroads, pipelines, powerlines, art i f ic ial  or altered water courses 

or other man-made linear features can, independent of other human 

activities, block, delay or deflect the movements o f  caribou. Highways or 

railroad beds elevated substantially above the surrounding terrain present 

both physical and visual barriers to caribou. Deep construction cuts and 

associated obstacles such as snow fences or steep snow berms have similar 

effects. In open terrain, roads or railroads are visible from a great 

distance. As a result, approaching animals may react to them sooner and 

thereby be delayed longer in  their movements than when approaching such 

features in forested terrain. The road or railroad surfaces may also cause 

deflection of moving animals either because of their reluctance to walk on 

it or, particularly in winter, it offers an easy surface to travel on. 



o The level and type of  vehicular t raf f ic  and other human activit ies 

associated with roads, railroads and other man-made features are major 

factors influencing the reaction of  caribou. There is generally greater 

caribou alarm (and avoidance) to t raf f ic  and other human activit ies than 

to the constructed feature themselves. The greater the vehicle, and the 

greater the frequency of  traffic, the greater the disturbance to caribou. 

The sounds associated with t ra f f ic  appear to accentuate the alarm 

reaction, although sound in  itself appears to be readily adapted to. 

o Caribou react to obstructions and associated disturbances differently in  

relation to the season of the year. During spring and summer, for 

example, females accompanied by young show stronger avoidance of  

obstructions than during the winter. During summer, insect harassment 

levels are high and caribou seem to  be less responsive to  other 

disturbances. 

o There are pronounced differences in response to obstructions in  relation to  

sex and age of  the animals involved and to  group size. Adult males 

generally appear to be more adaptable to man-made features and show 

less alarm to highway t raf f ic  and other human activities than females 

with young. Generally, the larger the group, the greater the likelihood of 

avoidance reaction or deflection when confronting obstructions. 

o Caribou more readily adapt or habituate to obstructions and associated 

disturbances i f  they are resident in the area of  the obstruction rather than 

being present seasonally or during migration. 

3.4 Caribou Habitats 

Habitat selection by caribou appears to depend on two inter-related factors (Thompson - et 

al., 1978): 

o seasonal food preferences, and 

o food availability. 

In winter, caribou tend to avoid low-lying, areas where snow collects and becomes wind- 

packed. Instead, they concentrate in more upland exposed areas. The caribou's winter 

diet is largely composed of  lichens, with shrubs, sedges and other green plant material 



being important  additions (Thompson et al., 1978). In their  investigations for t h e  Polar 

Gas Environmental Program, Thompson -- et al. (1978) found the  most  heavily used winter 

vegetation communities, in order of abundance, t o  be: 

o lichen steppes, 

o lichen heath tundra, 

o dwarf shrub-lichen tundra, and 

o dwarf shrub-sedge tundra. 

All a r e  typically found in upland s i tes  t h a t  can  be  more easily exposed by t h e  caribou. 

In summer, caribou increase  their  consumption of green vegetation, primarily sedges. 

Thompson et al. (1978) reported tha t  tussock tundra and, t o  a lesser degree,  dwarf shrub- 

lichen tundra communities were  of importance. The use of sedge meadows and other  

a reas  of sedge growth may be restr icted in summer because of: 

o t h e  problem of insect harassment (Kelsall, 1968), and 

o t h e  high w a t e r  levels, o r  t h e  high proportion of standing- dead mater ia l  and 

mosses (White et al,, 1975). 

Lichens form a n  important  portion of t h e  caribou's summer diet. The dwarf shrub-lichen 

association is  utilized much because i t  provides lichen, along with good cover  of 

Eriophorum, Betula and Salix, and because i t  generally grows in more  windy, insect-free 

upland a r e a s  (Thompson et al., 1978). 



4.0 SMALL MAMMAL COMMUNITIES 

Many of the  small-mammal studies were  carr ied  ou t  in 1979 and 1980 by 

Urangesellschaft Canada Limited. For  these  studies, small mammals  w e r e  defined as 

those insectivores and rodents having a mean body weight of less than 100 g. 

Sixty-seven l ivetrap cap tu res  were  made  of smal l  mammals in t h e  vicinity of the  

Kiggavik camp during t h e  1979 field season (Figure 4.1). The four major species in 

decreasing order  of abundance were: 

o red-backed vole (Clethrionomys rutilus), 

o brown lemming (Lemmus sibiricus), 

o Greenland collared lemming (Dicrostonys torquatus), and 

o meadow vole (Microtus pennsylvanicus). 

The masked shrew (Sorex cinereus) was  expected  (because their  range includes Keewatin 

(Banfield, 197411, but  none were  captured.  

The number of species found within t h e  four main habi ta ts  a r e  summarized in Figure 

4.2. The red-backed voles a r e  t h e  most  abundant small  mammal  in two of t h e  four 

documented habitats: 

o the  dwarf shrub overstory, heath-sedge understory, small  tussocks, moist 

ground (DSHST), and 

o t h e  dwarf shrub overstory, heath-lichen understory, f ros t  boils, dry ground 

(DSLH). 

The Greenland collared lemming was captured most  frequently in DSHST, and was  the  

most common member  of sedge meadow (SM). Ranges of brown and collared lemmings 

overlap, but occupy di f ferent  niches. Brown lemmings were  t rapped in only two 

habitats: TS (large tussocks with sedges, moist  ground) and DSHST. Most of t h e  captures  

were in t h e  TS, and they were  t h e  most  abundant small mammal  in tha t  habi ta t .  The 

Greenland collared lemming, in contras t ,  prefers  the  DSHST, and is dominant in SM. 





figure 4.2 

Proportion of species within habitats 
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In summary: 

o DSHST is t h e  most used habitat ;  

o DSHST is t h e  only habi ta t  in which a l l  four species were  trapped; 

o meadow voles were  only captured in DSHST; and  

o red-backed voles were  t h e  most  wide-ranging species, being trapped,  in 

varying proportions, in all four habitats .  

For  t h e  1980 field season, two  quadrants (80 x 80 m) of smal l  mammal  t r aps  were  s e t  up 

approximately 1 km west  of t h e  Kiggavik c a m p  (Figure 4;l). Population density 

es t ima tes  for  t h e  four major species a r e  listed in Table 4.1. The results  f rom both 

quadrants suggest t h a t  population densit ies of smal l  mammals  near t h e  Kiggavik c a m p  is 

low. 

Small mammals  respond differently t o  various disturbances. Carnivores, such as fox and 

wolf, a r e  no t  likely t o  venture  into camps,  and so  will probably be  locally displaced 

through Kiggavik activities. The smaller  mammal  populations, such as lemmings, will 

likely increase in project  development a r e a s  because of t h e  more  res t r ic ted  access  of 

predators. 
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5.0 OTHER MAMMALS 

Observations of "other mammalstv in t h e  vicinity of t h e  Kiggavik s i t e  w e r e  m a d e  by 

Urangesellschaft  Canada  Limited. O the r  mammals  r e fe r s  t o  those  species  equal  in s i ze  

o r  la rger  than  t h e  Arct ic  ground squirrel  (Spermophilus parryii). Caribou a r e  discussed in 

Section 3.0 of this  document,  and small  mammals  in Section 4.0. 

A list of "other mammals" sighted in t h e  Kiggavik regional a r e a  i s  given below. A 

summary of these  sightings i s  listed in Table 5.1, and habi ta t  preferences  and d i e t s  fo r  

these  species a r e  given in' Table 5.2. 

Other Mammals Sighted in the Kiggavik Area 

Snowshoe hare  (Lepus americanus), 

Arc t i c  ha re  (Lepus arct icus) ,  

Arc t ic  ground squirrel  (Sermophilus parryii), 

Wolf (Canis lupus), 

Arc t i c  fox  (Alopex lagopus), 

Barren-ground grizzly bear  (Ursus arctos) ,  

Ermine  (Mustela erminea), 

Moose (Aleces -- alces), and 

Muskox (Ovibos moschatus). 

Many of t h e  la rge  mammals  sighted in t h e  Kiggavik and surrounding a r e a s  a r e  re la t ive ly  

uncommon-to-rare in abundance. Isolated individuals may wander through t h e  Kiggavik 

si te ,  but  n o t  regularly o r  in large numbers. The majori ty of these  smal l  and large 

mammals  tend t o  avoid populated a r e a s  o r  where human presence is obvious. Populat ions 

as a whole will n o t  likely be a f f ec t ed  by Kiggavik development act ivi t ies ,  al though the  

small  number of individuals t h a t  would have  wandered in to  t h e  a r e a  probably will not  

continue t o  do  so. 

As p a r t  of t h e  Keewatin Region Economic Base Study Update by Kivalliq Consulting, 

Management and Training Services Ltd., wildlife maps  were  prepared t o  de l imi t  t he  

southern e x t e n t  of muskox and polar bear  hab i t a t s  (Figure 5.1). The Kiggavik s i t e  is 

located at t h e  southern l imi t  of muskox range,  and is no t  nea r  a n y  polar bear  habitats .  



TABLE 4.1 : SUMMARY O F  'OTHER MAMMAL' SIGHTINGS AND STATUS DURING 
THE 1979 SEASON (Source: Urangesellschaft Canada Limited) 

Location 
Mammal Abundance Sighted Date  of Sighting 

Snowshoe ha re  

Arctic ha re  

Arctic ground 
squirrel 

rare  

uncommon 

common 

Marjorie Lake 

Marjorie Lake 

Marjorie Lake 

Wolf 
Wolf 

Arctic fox 
Arctic fox 
Arctic fox 

Barren-ground 
grizzly bear  
Barren-ground 
grizzly bear  

Ermine 

Moose 

Muskox 

uncommon 
uncommon 

uncommon 
uncommon 
uncommon 

uncommon 

uncommon 

uncommon 

ra re  

r a re  

Sandhills 
Marjorie Lake 

Kiggavik Si te  
Sandhills 
Marjorie Lake 

Sandhills 

Marjorie Lake 

Marjorie Lake 

Marjorie Lake 

Sissons Lake 
(near Pointer  
Lake) 

27 July ( I )  

27 July (1) 

27 July (1) 

18 June (I), 19 June  (1) 
20 July (I), 12, 13 August (ad. and 
pups), 1 5  August (1 ad. and 6 pups) 
24 August (1 pup) 
Tota l  = 6 sightings 

21 August (11, 25 August (1) 
19 June (11, '06 August (1) 
17 July (11, 1 1 August (pups) 
Tota l  = 6 sightings 

07 July (11, 12 (21, 19 (I), 25 (I), 
27 (1) 
28 June  (11, 26 July (1 ad. and 2 
2 cubs) 
Total  = 7 sightings 

1 3  July (11, 17 July (1) 

14 August (1) 
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5.1 Bears and Human Conflict  

Grizzly Bears  occupy l a rge  home ranges and a r e  found throughout t h e  study a r e a  on 

occasions and in low densities. Polar bears  have  no t  been repor ted  th is  far  inland. 

Two types  of potential  impact  c a n  occur  with bears. Bears  a c c o m m o d a t e  human 

dis turbance  qui te  well and,  in f ac t ,  will t r e a t  human encampment s  as a source  of food if 

t hey  smel l  o r  have  access t o  garbage,  s tored  food, fish, etc. This c a n  resul t  in bear- 

human encounters  and a safe ty  hazard  t o  both species. The  o t h e r  t y p e  of impac t  i s  

through t h e  loss of habi ta t  e i ther  d i rec t ly  t o  t h e  developmental  i n f r a s t ruc tu re  o r  through 

human dis turbances  restr ict ing bear access t o  th is  habi ta t .  

The  Kiggavik development a r e a  is relat ively smal l  in size. During winter  road use, 

vehicles will provide a protec t ive  environment. There  will b e  a high level  of  machinery 

and human ac t iv i t i e s  in t h e  c a m p  area ,  as well  as in nearby a r e a s  of mining, w a s t e  rock 

and tai l ings disposal. Most of these  ac t iv i t ies  will tend t o  exclude  bea r s  f rom t h e  a r e a  

r a t h e r  than  a t t r a c t  them; in f ac t ,  t he  more  noise and disturbance,  t h e  less likely will b e  

t h e  c h a n c e  for  bear-human encounters. 

Human in terac t ion  with bears  can  b e  a serious concern.  Severa l  human-bear encounters  

have  resulted from Urangesellschaf-t's exploration act ivi t ies .  One  such incident  occurred  

at t h e  Sandhills Lake  s i te ,  where two bears  wandered in to  t h e  c a m p  (Banfield, 1987). To 

date, t h e r e  have  been no serious results.  

Grizzly Bears  can  t a k e  a n  aggressive react ion,  especial ly if s t a r t l ed  o r  with c u b s  in 

a t t endance .  However, i t  should be emphasized t h a t  only t w o  grizzly-caused dea ths  have 

been recorded in the  N.W.T. in r ecen t  history. Grizzly Bear  a t t a c k s  occur  most  

frequently when t h e  bear is s ta r t led  o r  h a s  a history of finding human sources of food 

(Herrero,  1985). 

The GNWT Depar tment  of Renewable Resources has  both reviewed t h e  l i t e r a tu re  on 

human-bear encounters  and conducted studies t o  de te rmine  t h e  mos t  successful  d e t e r r e n t  

systems.  This was summarized by Stenhouse (1983) and Stenhouse and C a t t e t  (1984) from 

which t h e  following is ext rac ted .  References  can  be  found in t h e  second source 

document  ci ted.  



Man's increasing utilization of previously undisturbed bear habitat has resulted in an 

increase in the number of serious man/bear conflicts. Many of these conflicts result in 

human injury and/or the destruction of property. While i t  is not known what percentage 

of m a d b e a r  encounters result in the death of a bear, i t  must be recognized tha t  bears  

which cannot be chased away (deterred) a re  usually shot. 

With an increase in industrial exploration and development (e.g., oil and gas, and mining), 

and other forms of human activity (e.g., scientific reiearch, tourism, etc.) in the  NWT, 

more m a d b e a r  encounters can be expected, and indeed a r e  occurring. I t  is important t o  

emphasize that  northern industrial exploration and development is not responsible f o r  all  

problem bear kills; many problem bears a r e  killed by residents of the  NWT. Therefore, i t  

is important t o  realize tha t  all human activities occurring in bear habitat  will have an 

impact on bear populations. 

It is well recognized tha t  madbea r  confrontations can  result in damage to  property 

and/or serious injury or death,to man; however, l i t t le emphasis has been placed on the 

effects  of problem bear "mortalities" on resident bear populations in the NWT. 

Madbear  conflicts can occur for a variety of reasons; many of which a r e  not fully 

understood by biologists. It is known that  bears a r e  a t t rac ted  t o  human habitations by 

food, garbage, and associated odours. Many conflict situations can be avoided or reduced 

through more efficient handling of food, garbage and other waste materials. Once bears 

have found a nutrient-rich food source (e.g., garbage), they are  often reluctant t o  leave. 

If and when they do  leave, they may make regular return visits to  the s i te  in search of 

food. 

In addition to  being at t racted by food, bears will investigate any novel stimulus in their 

environment. This behavioural t ra i t  has been termed curiosity, but the exact cause of 

this behaviour is unknown. Bears a t t racted by novel stimuli can inflict major damage to  

equipment and machines and jeopardize the safety of personnel working in the area. 

Encounters between bears and humans often result in economic loss to  a company 

working in bear habitat. There a re  circumstances in which workers will have to  stop 

work until the beads) have been driven from the work site. In addition, there  a re  many 

individuals who will want t o  observe or photograph the intruding bear irrespective of the 

possible danger. Accordingly, i t  is important that workers be trained and provided with 



basic knowledge which wi l l  allow them to respond to a bear's presence in an appropriate 

and safe manner. This approach would reduce danger to personnel and potentially reduce 

the number of bears destroyed in defense of l i fe or property. Training programs are 

available through the GNWT Department of Renewable Resources (Matthews, pers 

comm., 1988). 

In the NWT, application of proper camp and work-site procedures can be used to reduce 

the occurrence of  manlbear conflicts. Despite the implementation o f  proper camp 

procedures, there wi l l  be cases in which bears wi l l  enter human installations and 

encounter people. These encounters cannot be avoided and must be dealt with 

effectively. 

Problem bears have been exposed to  a number o f  management techniques across North 

America. The most common technique is bear relocation. Most programs have been 

implemented to relocate problem Grizzly and Black Bears, and have made use of existing 

roads for the transportation of bears. The lack of an extensive road system in  the NWT 

reduces the applicability of problem bear relocation programs. 

Electrified fence systems have been used to protect apiaries and construction camps 

from intruding Black and Grizzly Bears. Fencing requirements are site specific and must 

be designed accordingly. A complete review of the use of electrified fences t o  deter 

bears is outlined by Herrero (1983). 

In addition to these common management techniques, research on food aversion 

paradigms has been conducted but has proven ineffective in deterring bears from a food 

source. 

In most cases where people have had to deal with problem bears, a number of common 

deterrent techniques have typically been used (e.g., firing warning shots, cracker shells, 

airhorns, chasing the bear by snowmobile or helicopter). Unfortunately, in most cases 

these techniques have been ineffective. Once these common techniques fail, and the 

bear remains a threat to l i fe  and property, the animal i s  killed as a last resort. 

In the research conducted by Stenhouse and Cattet (1983) a variety of bear deterrents 

were tested on Polar Bears attracted to bait. Plastic bullets, sirens, flares and the 



sounds of  barking dogs were generally less than e f fec t ive  and bear responses 

unpredictable. The most ef fec t ive  de te r ren t  (which worked on a l l  but  1 of 123 bears 

tested) was  a 38 mm multipurpose r iot  gun with rubber bullets. I t  not  only chased bears 

from t h e  food source bu t  was  f e l t  t o  result in a "punishment" which could de te r  fu ture  

visits t o  the  area.  Although Polar Bears a r e  not  found in t h e  Kiggavik area ,  th is  method 

would work equally well with less aggressive Grizzly Bears and is definitely preferred to 

killing t h e  bear. 

Mitigation t o  avoid human-bear interactions generally t a k e s  th ree  fo rms  of action in a 

hierarchical order: 

1. avoidance of any  action which will a t t r a c t  bears  t o  t h e  a r e a  (or as a 

corollary conducting act iv i t ies  t h a t  will disturb bears  and remove them from 

t h e  area); 

2. training workers on how t o  work safe ly  in bear country and how t o  bes t  avoid 

or r e a c t  t o  a n  encounter; and 

3. destruction o r  removal of nuissance bears. 
























































































