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ABSTRACT 

A survey 

'1987~ in 

of migrating w~terfowl was conducted from 10 - 28 Mav 

the area of the Thor Lake Mine development. Thirteen 

staging sites in the intervening area between the mine site and 

Yellowknife were also surveved. Objectives of the studywere: 1) 

to document the waterfowl soecies which occur in the area. 2) to 

determine the distribution (soati~l and temporal) and 

of waterfowl scecies in the area and 3)to evaluate 

Lake Mine site in a regional context, with regard to 

waterfowl. A similar survey was completed in 1986. 

abundance, 

the Thor:-' 

miqrat,ing 

Nearly 32,500 sightings were recorded and a total of 29 species~ 

including 24 waterfowl species.- was observed. Most birds were 

c6ncentrated at sites with open water. Open-watersites occurred 

in shallow sheltered bays and along creek and river systems. The 

qreatest concentration and variety of waterfowl were observed 

along the Beaulieu River. The wat~rfowl migration in the 

Yellowknife - Thor Lake area oeaked between 14-20 May. A OEak of 

6.500 birds was recorded on 16 May. 

On the Thor Lake study site, about 1.650 sightings were recorded 

and a total of 18 species. including 16 waterfowl species! was 

observed. As in '1986. the Thor Lake site ranked ninth among the 

'14 sites in its importance as migratory bird habitat. This survey 

did notreveal any significant migratory bird populations near 

the mine site~ thus, the mine develocment should not result in 

any significant negative impacts te migratory birds. 

survey i5 rEcommended for 1988. 

i 

A f ina.l 



RÉSUMÉ 

Des inventaires a~riens d'oiseaux aquatieues furent men~s entre 

le 10 et le 28 mai 1987 dans la r~gion du lac Thor. o~ un prejet 

de d'veloppement minier est ~ l'étude. Ces inventaires nous ont 

permis de survoler 14 sites d'arrat migratoire entre Yellowknife 

et le site de la future mine. Nous avions pour objectifs: 1) 

d'identifier .les oiseaux aquatiques de la 2) de 

d~terminer leurs distributions spatiale et temporelle, et 3) 

d'~valuer l'importance r6qionale du site de la mine en ce eui 

regarde la migration de la sauvagine. Une s6rie d'inventaires 

identiques fut r'alis'e en 1986. 

Environ 32 500 observations et 29 esp~ces • dont 24 de sauvagine! 

furent d~nombr~es. Les oiseaux ~taient concentr's dans le fond 

des baies peu profondes et le long des cours d'eau. l~ o~ la 

glace avait d'j~ fondu. C'est sur la rivi~re Beaulieu que la plus 

grande concentration et diversit6 d'oiseaux furent observ~es. La 

migration a atteint son pOint culminant entre le 14 et 20 mai. 

JUSqU/~ 6 500 oiseaux furent observ~s le 16 mai. 

Un total de 1 650 observations et 18 esp~ces dont 16 de 

sauvagine. furent d~nombr4es dans les environs du lac Thor. Tout 

comme en 1986, ce site s'est class4 neuvi~me en· importance parmi 

les 14 sites inventori's quant A sa fr'quentation par les oiseaux 

migrateurs. Tout projet minier dans cette r'gion ne devrait pas 

avoir d'impact significatif sur les populations d'oiseaux 

migrateurs. Il est toutefois suqg'r6 qu'une derni~re ie 

d'inventaires soit r~alis~e en 1988. 
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1.0 INTRODUCTION 

1.1 Thor Lake Mine Development 

o 0 

The Thar Lake area (62 06 N, 112 35 W; Fig. 1) was first 

staked in 1970 and restaked in 1976 by Highwood Resources of 

Calgary. Exploratory drilling. conducted from 1977 to 1981. 

identified deposits in the order of 70 million tonnes. Those 

deposits contain niobium. tantalum. 

earth elements. Subseouent sampling, 

zirconium. and other rare­

in 1983 and 1984, confi~med 

the existence af beryllium decosits in excess of 

tonnes. 

1.6 million 

Sampling and me~allurgical testing are continuing and a mine 

feasibility study is in preparation. The company plans to 

initially mine 900 tonnes per day. yielding approximately 225 

tonnes of ore concentrate. The dried ore concentrate 

will be shioped trom the mine site via winter road or boat. 

Present site developments associated with the Thor Lake Beryllium 

Project include accommodation for personnel and a short winter 

road which terminates at Hearne Channel (Fig. 2). Further 

developments will be subject ta theresults of the feasibility 

study and marketing surveys. 

1.2 Potential Environmental Impacts 

of impact an Mining activities 

migratory birds: 

mayresult in two maintyces 

the degradation of their habitats. and 

disturbance. After extr~ction. are is refined and ccncentrated. 

Although the concentrator is usuallv confined te the mill olant. 
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the concentration crocess oiten involves leaching with highly 

concentrated acids or alkalis which are discarded into a tailings 

pond. The uncontrolled release of toxic tailings into adjacent 

water systems could result in significant negative impacts to 

waterbirds and their habitats bv disrupting food chains. 

eliminating protective plant cover. or ultimately killing the 

birds. 

Construction activi ties. aircraf t traf fic, and huma.n acti vi ty may 

result in disturbance to wildlife. The impact of disturbance is a 

function of the species involved. the number of individuels 

present, the chase of their annual cycle. and the availability of 

comparable habitat nearby. Species which congregate in a 

particular area or in specific habitats are most vulnerable to 

site-specifie impacts. Such species include migrating waterfowl, 

colonial breeding birds, suchas gulls, and breeding raptors. 

ln this region. the protection of waterbird spring staging 

habitat is of particular concern. Open-water sites are restricted 

to relatively few locations during spring break-up. On the 

other, hand, nesting, moulting and fall staging habitats are 

widely available when the ice is absent. 

1.3 Study Objectives 

This study was undertaken in light of the above-mentioned 

potential impacts. ldeally. an evaluation of the avifauna on the 

study site would include both aerial surveys and ground etudies 

for three ta five seasons prior ta project initiation. Althaugh a 

orevious study at ~earby 8ullmoose Lake (Arner and Verreault 

4 



1985) provides sorne insiqht into the breeding birds of the area. 

additional work on staginq species will provide a better 

perspective on the importance of this site ta migratcry 

waterbirds. A third and final series of surveys is planned for 

Spring 1988. 

Aerial surveys were undertaken ta: 

1) document the waterfowl species which occur in the area: 

2) determine the tempor.l and spatial djstribution and 

abundance of waterfowl species in the area; 

3) evaluate the importance of the study site. in a reqional 

context, ta migrating waterfcwl. 

2.0 STUDY AREA 

o a 
Thor Lake (62 06 N. 112 35 W) is situated approximately 105 km 

southeast of Yellowknife, and is adjacent ta Hearne Channel. 

Great Slave Lake (Fig. 1). The study area includes most sites of 

open water between Yellowknife and the Thor Lake site (Fig. 3). 

The study site includes Thor Lake. Elbow Lake. and aIl other 

waterbodies within approximately five km of the proposed mine 

location (Fig. 2). 

2.1 Climate 

Although there are no climatic data from the Thor Lake site. 

certain inferences can be drawn from Yellowknife records. This 

area experiences a subarctic continental climate with short. warm 

summers and prolonqed periods cf daylight. Winters are long and 

ccld. and characterized by short days. The mean daily temcerature 
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o o 
in January is -29 C and in July i5 16 C (Atmos. Env. Sery. 1982). 

Mean daily temperatures during spring break-up are summarized in 

Figure 4. Precipitation is low (from 175 mm to 200 mm annually) 

and the region Experiences 70-100 frost-free days per year (Wiken 

'1986) • 

Freeze-up beqins on the smaller ponds by mid-October and 

continues on the larger lakes and rivers into November. Small 

waterbodies are usually open by mid-May and larger lakes are open 

by early June. The progression of ice melt in the Hearne Channel 

-Thoc Lake area during 1987 (Table 1), suggests that temperatures 

are colder in the vicinity of the mine site than at Yellowknife. 

2.2 Physiography 

The study area lies within the 8ear-Slave Uplands physiographic 

region of thé-Precambrian Shield. Numerous lal<es~ marshes, bogs, 

and watercourses fill the hollows. and rounded rocky hills oi 

less than 100 metres in height characterize the region (8ostock 

'1, 970) . 

The study site is characteristically fIat and rises abruptly 

(approximately 60 to 65 metres) from the nearby Hearne Channel. 

lt is dominated by numerous lakes and ponds which appear to be 

stagnant. Although no permanent drainage system i5 obvious. 

intermittent streams do connect a number of the waterbodies. 

Exposed Precambrian outcroP5 comprise at least 10%. of the site. 

2.3 Vegetation 

The site is dominated by open boreal iorest often referred ta as 
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Table 1. Ice conditions in the Yellowknife - Thor Lake area. Spring 1987. 
======================:===============-
Date 

'10 May 

13 May 

Yellowknife Bay 
ta Campbell Bay 

Shallows around islands 
are open; landfast ice 
in many areas; shore­
leads 1-5 m wide in 
most areas; shoreleads 
UD to 50 m in shailow 
protected bays of GSL*. 

Ice conditions similar 
to those on 10 May; thin 
ice on open water due 
ta cold temperatures. 

Hearne Channel -
Thor Lake area 

Landfast ice in Channel; 
some water in inner bays 
and inter-island shallows; 
aIl small ponds and lakes 
ODen near Thor L.; snow 
coyer melted. rotten ice 
and 1 to 5-m shoreleads in 
bigger lakes. 

Same as on 10 May; thin 
ice on open water in some 
locations. 

Comments 

Beaulieu River and Devil's 
Channel are open but much 
ice remains in Hearne 
Channel. 

-Cold temparatures have 
prevented further melt. 

16 May Shoreleads 5-10 m wide Thor L. shoreleads are 5 III No important change 

-19 l'lay 

22 l'lay 

25 May 

28 May 

in sorne areas, less in wide; landfast ice in 
most cases; much landfast Hearne Channel. 
ice left; sorne inner bays 
are entirely open. e.g.: 
Jackfish Coye. 

Shoreleads 2O-30m wide 
in most areas, 50-100 m 
in others; landfast ice 
in many locations; many 
inner bays are entirely 
open. 

Shoreleads 100-300 m 
wide in some locations; 
inter-island waters aIl 
open at Cabin Islands; 

'major lead open in the 
center of GSL. 

Shoreleads 500 m wide 
in sorne locations; rafts 
of dislocated ice moving 
according to wind 
direction; much open 
water in the center of GSL. 

Dislocated ice rafts 
moving about; shoreleads 
up ta 2 km wide in $Ome 
locations; open water in 
GSL as far as the eye can 
see. 

Landfast ice in channel; 
20 ta 50-m shoreleads in 
bigger lakes. 

Sorne patches of water 
along Hearne Channel 
shoreline: '100-m shorelead 
at Thor Lake and rafts of 
ice are moving about. 

1-m shorelead and candled 
ice in Hearne C.; no ice 
left in Thor Lake area. 

Shorelead UD ta 5 m wide 
in Hearne C.; UD to 2 m 
of water in sorne pressure 
ridges. 

* GSL .- Great Slave Lake 

9 

since last survey 

~ouths of aIl bays 
remain obstructed by ice. 

Significant and obvious 
changes in ice caver in the 
last three davs. 

Wide areas of open water are 
now more difficult to survey. 
birds are dispersed over 
vast stretches af water. 

Open waters naw more 
abundant than ice. 
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subarctic open lichen-woodland or northwestern tran~ition zone 

(Rowe 1972). It is located within the Taiga Shield terrestrial 

ecozone (Wiken 1986). The tree line lies less than 200 km to the 

northeast. Soils (8runisols arid Cryosols) are generally very 

t~in or non-existent and discontinuous permafrost underlies the 

area. The stunted coniferous and deciduous stands are relatively 

unproductive. Major plant communities include jackpine uplands, 

birch-aspen slopes, spruce bogs, shrubby strèam valleys, 

shorelines of ~hrubs and Emergents, and submerged aquatics. These 

commLll1ities are respectively characterized by Jacl" Pine (e.:!D~!~ 

9.§D1:sË.:!.è.PJ.ê), White 8irch q~'.ê!-b,l.§ f?.§f?Y.!:.:!l.ê.!:.ê). Blacl" Soruce (el9.§E~ 

ID.ê.!:l~D.ê) , Greel~ AIder (.èlD~.ê9f'lËR~), Sweet Gale (tlyg19.ê fl.êJ.g) .• 

River Horsetail q;;:.gbIA.ê§!-~1}J !.lbIYl.ê!-l.!§), and Yello!"'! Pond-IiI\! 

3.0 METHODS 

Seven aerial surveys of the Thor Lake site and other staging 

locales in the study area (Fig. 3) were conducted at three-day 

intervals between 10-28 May 1987. The surveys were terminated 

when the number of birds had declined significantly and the open­

water transects were too wide for satisfactory surveying. No 

attempt was made to define a transect width, and at each site. 

aIl observed birds were recorded irrespective of their distance 

trom the flight path. AlI sùrveys were conducted in a PA-lB Pioer 

Supercub. The surveys were flown at approximately 125 km/h and 25 

to 30 metres above ground level. Flight speed and height were 

uced. as necessary, te examine 

recorded aIl the sightings on a tape 

'l0 

certain 

recorder and 

ing sites. 1 

subsequent, 1 Y 



transferred them ante aooropriate ferms. 

The flight path was maintained oarallel ta and within 100 metres 

ef the Great Slave Lake shoreline at aIl sites except We6l Bay 

and Ther Lake. At Woel Bay, a short creek oeroendicular te the 

shoreline was aIse surveyed, and at Thor Lake, a 36-km survey 

line encempassing the entire study site was flown (Fig. 3). Only 

usable habitat or eoen water was surveyed at aIl sites except 

Ther Lake, where the flight path cevered beth land and 

waterbedies. The length of the surveyed epen-water sites varied 

from three km at Weel Bay te 24 km at Beaulieu River. The width 

ef these areas increased threugheut the study peried as the iee 

receded. 

The relative importance of the various sites was determined by 

calculating the percent ef the total observatiens ef a particular 

species recerded at a particular site. The percentage values for 

each of the ten mest cemmen species were then summed te yield an 

"Index ef Imoortance". 

4 .. 0 RESULTS 

~.1 Abundance ef Migrating Species 

The abundance ef species ebserved at each site is summarized in 

Appendices 2-15. Appreximately 32,500 records yielded 29 bird 

species, including 24 waterfewl ~pecies. A maximum of 6.514 birds 

was seen in one of the seven surveys. As Grmater and Lesser Scaup 

were impessible te distinguish during the survey, they were 

lumped as "ScaLlp spp". Ring--necked DLICks may aIse have be~l'1 
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identified as Scaup if they occurred in the same flocks. Overall. 

23.3% of the total observations were of Tundra Swans. followed by 

Scaup spp. (19.4%), American Wigeon (15.3%), Canada Goose 

(10.3%). Northern Pintail (9.8%). Mallard (3.9%), Red-breasted 

Merganser (2.0%), Canvasback (1.2%), and Greater White-fronted 

Goose (1.2%). 8ird silhouettes and behaviour suggsst that most of 

the unide11tified dLlcks (8.4% of aIl records) '..Jere dabblers such 

as Mallard. Northe~n Pinta~l. and American Wigeon. The relative 

abundance af each species and their individual peak ~umber seen 

during one survey in 1987 and 1986 are presented in Table 2. 

Approximately 1,650 records were callected on the Thor Lake study 

site. Eighteen species, including 16 waterfowl species. were 

1 
sighted. A maximum af 431 birds was seen during one of the seven 

surveys. Scaup spp. accounted for most of the observations 

(75.4%). jallowed by. 8ufflehead (3.3%), Surf Scoter (3.1%), 

American Wigeon (2.6%), Mallard (1.8%), Common Loon (1.5%), 

Pacific Loon (1.1%), and Red-breasted Merganser (1.0%). 

Unidentified ducks accounted for 7.3% of the total observations. 

The relative abundance and peak numbers of each species observed 

on the Thor Lake site in 1987 and 1986 are also depicted in Table 

2. 

4.2 Spatial Distribution of Migrating Species 

A total of 14 sites, including the Thor Lake study site. were 

surveyed. The relative importance of each site, in terms of 

abundance of bird5, i5 depicted in Figure 5. The Thor Lake study 

site ranked ninth. as determined by an importance index basad on 

12 



Table 2. Relative abundance and oeak numbers* of each soecies observed at aIl sites and at the Thor Lake 
study site during the spring migrations of 1987 and 1986. 

Total Records 
At Ali Sites 

Peak Numbers 

Soecies "1987 X 1986 ~ 1987 1986 

Red-throated Loon 2 0.006 "11 0.06 2 

Pacit ic Loon 18 0.05 "14 0.08 11 10 

Common Loon 43 0.1 42 0.2 14 15 

Horned Grebe 34 0.1 14 0.08 28 8 

Red-necked Grebe 106 0.3 135 0.8 29 40 

Tundra Swan 7562 23.3 2313 13.8 1382 584 

6.W.-front. Goose 378 1.7 156 0.9 240 140 

Lesser Snow Goose 282 0.8 "10 0.05 123 10 

Canada Goose 3362 10.3 802 4.8 1071 657 

Unidentified Duck 2749 8.4 5388 32.1 737 3494 

Green-winged Teal 40 0.1 20 0.1 18 15 

Mallard "1289 4.0 629 3.7 322 309 

Northern Pintail 3203 9.8 413 2.5 782 346 

Blue-winged Teal 0 0 29 0.1 0 27 

Northern Shoveler 56 0.1 66 0.4 23 34 

American Wigeon 4982 15.3 664 4.0 1402 258 

Canvasback 382 1.2 71 0.4 98 40 

Ring-necked Duck 16 0.04 77 0.4 10 70 

Unidentified Scauo 6320 19.4 4164 24.8 1458 1040 

Oldsouaw 7 0.02 31 0.1 5 20 

Black Scoter 0 0 "ID 0.05 0 10 

Surf Beoter 355 1.1 647 3.8 122 335 

White-winÇled Scoter 43 0."1 221 1.3 25 "169 

Common Goldeneye 37 0.1 18 0."1 16 

13 

Total Records 
Thor Lake Area 

1987 l 1986 

----------------
Peak Numbers 

1987 1986 
--------------

o 0 2 0.3 o 2 

19 "1.1 4 0.7 t1 4 

25 1.5 6 1.0 8 3 

2 0.1 o 0 2 o 

8 0.5 7 1.2 2 3 

5 0.3 o 0 3 o 

o 0 70 11.9 o 70 

o 0 10 1.7 o 

o 0 o 0 o o 

121 7.3 64 '10.8 44 36 

o 0 o 0 o o 

31 1.9 2 0.3 11 2 

2 0.1 o 0 2 o 

o 0 o 0 o o 

t 0.06 a 0 "1 [) 

44 2.7 6 1.0 10 3 

6 0.3 o 0 6 o 

6 0.3 o 0 6 o 

1243 75.4 279 47.4 36B 106 

5 0.3 31 5 "; ... 3 20 

o 0 o 0 o o 

52 3.1 48 8.1 31 20 

4 0.2 40 6.B 4- 40 

o 0 o 0 o o 
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Table 2. Continued 

Total Observations Peak Nwnbers Total Observations Peak Nwnbers 
At AlI Sites Thor Lake Area 

Soecies 1987 l 1986 1 1987 1986 '1987 l "1986 l 1987 "1986 
--------------------------------------------------

Bufflehead 315 0.9 327 "1.9 82 159 55 3.3 9 1.5 'Jo") 
LL 8 

Comman Merqanser '186 0.6 72 0.4 77 38 0 0 0 0 0 0 

R.-breast. Merganser 670 2.0 133 0.8 "186 38 16 0.9 " 0.3 8 .... ... ... 

Ruddy Ouck 5 0.01 0 0 4 0 0 0 0 0 0 0 

Osorey 1 0.003 a 0 1 0 0 0 0 0 0 0 

Bald Eagle 32 0.09 36 0.2 8 16 2 0.1 1 0.1 1 1 

Northern Harrier 7 0.002 .') ... 0.01 2 1 0 0 0 0 0 0 

Red-tailed Hawk 0 0 "1 0.005 0 1 0 0 0 0 0 0 

Rough-legged Hawk 2 0.006 0 0 "1 0 '1 0.06 0 0 "1 0 

Golden Eagle 0 a 1 0.005 0 1 a a a 0 0 a 

Sandhill Crane 1 0.003 8 0.04 1 4 a a 2 0.3 0 2 

Caspian Tern 0 a '1 0.005 0 1 a 0 a a 0 0 

-------

total 32485 -100.0 16766 100.0 1648 100.0 589 100.0 '''rfr,~j' 

* Peak nwnber of each species seen in one flight; peaks occurred at different dates. 
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Figure 5. Relative importance of each open-water site to 
migrating waterfowl, Spring 1987. 
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the occu~~ence of the ten most common species (Table 3). 

Bi~ds we~e not necessa~ily most abundant whe~e open wate~ was 

most extensive. Although the highest numbe~s we~e ~eco~ded on the 

longest st~etch of open water (Beaulieu Rive~: 24 km). the second 

highest numbe~~ were sighted at Matonabbee Bay whe~e only eight 

km of ooen wate~ were su~veyed. Drybones Bay ~anked eighth in 

impo~tance but had up to 12.5 km of ice-f~ee sho~eleads. 

The numbe~ of obse~ved soecies va~ied f~om eight to twenty-one 

Der site. The dive~sity of species was not di~ectly cor~elated to 

the abundance o~ birds (Appendix 16). Eighteen species we~e 

obse~ved on the Tho~ Lake study site, ~anked ninth in imoo~tance. 

whe~eas 15 species were observed at Matonabbee Bay which ranked 

second in importance. 

4.3 Temporal Distribution of Migrating Bpecies 

The temporal abundance of aIl species at the 14 sites is depicted 
\ 

in Table 4 and Figu~e 6. A relatively high number of birds was 
. 

seen on the first survey (10 May). A péak of migratory activi 

was recordedon 16 and 19 May. Approximately 13,000 o~ 40% of aIl 

records were made on those t~o surveys. The numbe~ of birds 

declined sharply afte~ 19 May. The migration peaks fo~ each 

soecies (Table 4) indicate that Mallard, Northern Pintail, 

American Wigeon, Canva5back~ and Bufflehead a~e early migrants in 

the a~ea. They a~e soon followed by Tundra Swan, Scaup spp.~ 

Canada Goose and r<ed-breastecl Me~ga·nse~. Late miqr,:::tnt,s inclLlde 

Pacific Loon, Northern Shoveler. Surf Scoter and Oldsquaw. 

J6 
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Table 3. Percent abundance of the ten most common species at each open water site, Spring 1987. 

-- ,1 Species 
Imp. 

Site TS SC AW CG ~JP OU MA RI'! CA 66 Index 

1 ------------
101001 Bay .05 12.16 .84 2.72 3.64 3.56 2.88 25.85 

Site B 4.53 6.39 6.70 2.76 4.00 3.60 4.80 25.08 6.61 64.47 1 
Jackfish Cove 1.41 .49 2.87 6.74 2.09 .90 14.50 

Moose Bay .. 15 1.42 .74 .19 1. 70 .bD 4.80 1 
Orybones Bay 2.04 5.75 14.73 .08 11.99 2.62 6.90 4.50 5.24 53.85 ,1 
Cabin Islands 14.16 2.78 11.66 12.81 17.64 5.46 9.07 12.01 3.14 13.23 101.96 

Matonabbee Bay 10.22 1.36 13.34 23.52 '12.83 4.73 2.32 5.26 LOS 55.56 '130.19 ,1 
OeviP s Channel 13.42 6.08 6.82 12.'10 2.97 5.bD 8.68 3.45 18.85 77.97 

Goulet-Campbell bays 18.77 11.49 10.97 17.45 11.99 18.30 6.36 6.61 3.40 '13.23 H8.57 1 
Site J 2.68 '1.46 1.08 .97 .40 3.10 1.65 1l.34 1 
Site K .40 '1.87 2.30 1.01 1.06 .07 2.79 .30 9.80 

FranCois Bay 7.48 12.91 8.43 . 7~79 2.81 14.08 3.72 3.00 60.27 1 
Thor Lake .06 19.67 .88 .06 4.40 2.40 2.40 1.57 31.44 

Beaulieu River 24.55 16.'16 18.58 22.42 24.04 37.14 42.43 34.23 63.87 5.29 288.71 l' 
------------ -----------

Total number of 7562 6320 4982 3362 3203 2749 1289 670 382 378 1 records 

TS - Tundra Swan: SC - Unidentified Scaup; AW - American Wigeon: CG - Canada Goose: 

1 NP - Northern Pintail; DU ~ Unidentified Duck; MA - Mallard: RM - Red-breasted Merganser; 
CA - Canvasback; 6G - Greater White-fronted Goose. 
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Table 4. Temooral! abundance of migrating species in the Yellowknife-Thor Lake Area. 

1 Spring 1987. 
-----

l'fay 

1 Species 10 "13 16 19 22 25 28 
----------

1 
Red-throated Loon 2 

PaeU ic Loon 4 11 4 

1 Common Loon 1 3 10 11 4 14 

Horned Grebe 3 28 3 

1 Red-necked Grebe 2 1 15 -15 19 29 25 

1 
Tundra Swan 917 "1088 1382 "1347 1353 1152 ~')~ 

.j ... .j 

G.W.-fronted Goose 3 10 240 50 20 55 

1 Lesser Snow Goose "10 123 117 32 

Canada Goose 335 357 528 1071 831 193 47 

1 Unidentified Duek 737 434 520 514 250 "199 95 
- '.'~ 

1 
Green-winged Teal 2 9 6 5 -18 

Mallard 273 322 2"13 130 95 "105 151 

1 Northern Pintai! 256 683 782 
. :'F-"~ 

514 564 168 236 

Northern Shoveler 1 16 7 23 9 
"i~~ 

1 American Wigeon 1402 529 13"16 908 305 327 195 

1 Canvasback 143 67 98 16 26 17 15 

Ring-necked Duck 10 6 

1 Unidentified Scaup 481 1091 1159 1458 904 746 481 

Oldslluaw 2 5 

1 Surf Scoter 54 102 '122 73 

1 White-winged Scoter 25 17 -1 

Common 601deneye 12 4 2 17 2 

1 Bufflehead 82 66 29 20 44 48 26 

Common Merganser 77 53 18 20 5 3 10 

1 --------------------------------------------------------
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Table 4. Continued. 

SDecies 10 13 16 

R.-breasted Merganser 31 84 t86 

Ruddy Duck 

Osprey 

Bald Eagle 8 5 3 

Northern Harrier 1 

Rough-legged Hawk 

Sandhill Crane 1 
---------------

19 

l'lay 

19 

123 

1 

3 

2 

1 

22 25 28 

72 79 95 

4 

'1 

4 1 8 

2 2 

1 

--------------
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Figure 6. Temporal distributio'nof migrating waterfow1 in the 
Yellowknife-Thor Lake area, Spring 1986 and 1987. 
(N=number of surveys) 

20 



5.0 DISCUSSION 

5.1 Methodological Limitations 

Aerial 

"1972, 

surveys underestimate animal density (Stott and OIson 

Caughley 1974, Savard 1982). They are also subject ta a 

number of biases such as obssrvers' identification skills. 

obseI.'ver fatigue, angle of pI.'evailinq light, ice conditions and 

albedo. the skill of the pilot, different reactions of bird 

species ta aiI.'craft disturbance. and different patterns of 

habitat use among soecies. For ins~ance. casual but repeated 

ground observations of waterbirds feedinq in wetlands adjacent ta 

shoreleads suggest that Green-winged Teal and Mallards often feed 

deeper into the marsh than Northern Pintails and American 

Wigeons, which tend to remain on its margina As a result, the 

former species would be mOI.'e difficult ta see fI.'om an aircraft 

than the latter. Although every attemot was made to eliminate or 

minimize those biases. their presence must be considered in the 

assessment of the results. 

The variability of the survey methods must be also considered. 

Two types of transects weI.'e used to survey the 14 sites. Only 

usable waterbird habitat. namely stretches of open water and 

shoreline wetlands, was surveyed in 13 of the 14 sites. Although 

constant in length (Appendix 16), the stretch es widened as the 

ice receded, th us adding variability to the observer's capability 

ta locate the biI.'ds. At the Thor lake study site, the 36 km 

transect line covered 100 square km of usable waterbodies and 

nan-usable (land) waterbird habitat. Despite those variations. l 

2'1 
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believe that a fairlv representative oicture of the spring 

migration emerged and that real differences between sites were 

satisfactorily established. 

5.2 Abundance of Migrating Spacies 

As in 1986, l did nct attempt ta determine the absolute number or 

the turnover rate of birds staging in the area. The total number 

of observations must be considered in terms of "bird-days" 

rather than the actual number of birds present. It constitutes an 

indicator of the importance of the staging sites and provides 

insight in the relative abundance of each species. The peak 

numbers (highest numbers in one count) of birds, collectively or 

by species, provide an additionsl perspective. 

Twice 

Thor 

as 

Lake 

many sightings were recorded between Yellowknife 

in t987 (32,500) than in 1986 (16,800), despite 

and 

one 

less survey being flown. However, asimilar number of species 

were identified (29 in 1987, 31 in 1986), and overall peak 

numbers were comparable (Fig. 6). The most abundant species in 

1987 and 1986 were similar altho~gh in some cases their relative 

abundance and individual peak numbers CX increase indicated) have 

shifted significantly: Tundra Swan (+136%), Greater White-fronted 

Goose (+71%), Lesser Snow Goose (+1130%), Canada Goose (+63%). 

Northern Pintail (+126%), American Wigeon (+443%), Canvasback 

(+145%). and Red-breasted Merganser (+389%). Those increases must 

be considered in view of the sample size. Although significant 

locally, the percentages involve fluctuations of onlv a lew 

hundred birds. The higher numbers of Mallards~ Narthern Pintails. 
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and American Wigeons are thought to result partly from the 

smaller fraction of unidentified ducks in 1987 than in 1986 (see 

below) . 

On the Thor Lake study site, nearly three times as many sightings 

were recorded but a similar number of species was observed. The 

peak number of Scaup spp. tripled (+247%). Other species were 

noticeably more abundant as indicated by the increase of their 

individual peak number: 8ufflehead (~175%), American Wigeon 

(+233%), and Mallard (+450%). Again, these figures were obtained 

from a small number of observations (Table 2). 

It appears that the higher total of overall observations was 

caused primarily by an extended staging period in the area (see 

temporal distribution below). It also appears that a slightly 

higher number of birds travelled through the region, as suggested 

by the highest peak numbers, for aIl species at aIl sites. 

recorded in both years: 6.514 in 1987, 6,169 in 1986 . This small 

increase (+5%) may be attributed to normal migratory 

fluctuations. Fluctuations of that magnitude seem very likely and 

normal in view of the estimated North American waterfowl 

populations (CWS and USFWS 1986). 

A few species were observed less frequently this 

and 

Surf 

White-winged Scoters decreased by over 300% 

Scoters by 175%. and Red-necked Grebes by 

year. 

(peak 

40%. 

o Id~5quaw 

numbers) , 

these declines do not appear significant in view of 

Other species (Common Loon. Pacific Loon and 

observed in numbers similar to 1986. Three 

the 

HOI..J1!:?vec, 

së:\mr.:lle 

s.i ze. 

were ni.~I." 
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(Ruddy Duck. Osprey and Rough-legged Hawk) were observed in 1987 

but five others, previously seen in 1986 (Blue-winged Teal, Black 

Scoter, Golden le, Red-tailed Hawk and Gaspian Tern) , were 

nota Again. those fluctuations are not significant in view of the 

small numbers recorded. AlI those birds were observed by local 

birders in the northern Great Slave Lake area during both ring 

1986 and Spring 1987. 

The proportion of unidentified ducks was reduced from 32% in 1986 

to 17% in 1987. The overcast conditions during many of this 

year's surveys significantly reduced the visibility qroblems 

associated with bright and sunny conditions and high ice albedo. 

Golours and plumages WEre easily identifiable this year where 

only black silhouettes were observed last year. Also~ fewer 

birds were loafing on the ice in dense concentrations. 

5.3 Spatial Distribution of MigratingSpecies 

Migrating waterbirds depend on ,open water for staging and feeding. 

Accordingly, concentrations of waterfowl were associated with 

open water sites. The relative importance of various sites for 

waterfowl varied considerably (Fig. 5). The sites with most ooen 

water did not necessarily support the most birds (Appendix 16), 

suggesting that some areas, 'regardless of the extent of open 

water, were more productive and attractive to birds than others. 

An attempt to, rank the sites in terms of bird density (number of 

birds per km of open water) proved unsuccessful. 1 believe that 

under that approach. sites of truly minor imoortance were rated 

too high. The "1 nde>-: of Import';:lnce", as dei i ned Ear 1 ier, appears 
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to rank the 14 sites in a more realistic manner. 

Little is known about the importance of Great Slave Lake as a 

migratory staging area. With the exception of the Slave River 

Delta, and 8eaver and Mills lakes (two enlargements of the 

Mackenzie River)~ no major concentration of migratory birds i= 

known to occur in the region (McCormick ~t 1984). However, 

this study has revealed that sorne areas, where open water occurs 

early in the spring, can sLlpport substantial numbers of birds. As 

in 1986, Beaulieu River was the most heavily utilized site. 

Strong currents in the river result in open water which appears 

early and expands rapidly. This site maintained significant 

numbers"of waterfowl throughout the study period. Tundra Swans, 

Scaup spp., and American Wigeons were particularly abundant. 

As in 1986, the Thor Lake site ranked ninth 

the 14 sites (Fig. 5). Despite substantial 

in importanceamong 

increases over last 

yeer, a relatively low number of birds w~s seen at the Thor Lake 

site. The area does not benefit from any noticeable input of 

nutrients from a river or adjacent Great Slave Lake. 

Consequently, it provides Iess oroductive and attractive habitat 

than nearby sites. However, a relatively high number of species 

(18) was observed in the vicinity of Thor Lake. By comparison, 

Beaulieu River supported a total of 21 species, but nearly five 

times as many birds were observed. The relative importance of 

each site in 1986 and 1987 is remarkably similar (Appendix 16) 

despite the marked increase in bird sightings in 1987, and 

variations in seecies composition. Such consistency suggests that 

the sites have been appropriately rated. 
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1 
The Yellowknife-Thor Lake araa belongs to what has been defined 

as the Precambrian Edge: the a narrow strip extending along 

1 western edge of the Precambrian Shield from Great Sear Lake to 

Lake Athabasca. It, provides a better-than-average type ef 

1 no~thern habitat 'and has a substantially greater breeding duck 

density than either the Precambrian open forest to the northeast 

1 or the closed forest of the Mackenzie lowlands (Interior Plains) 

1 to the s6uthwest. The a~ea has a greater density of ponds than 

the adjacent portion of the Mackenzie lowlands, and is apparently 

1 mere fertile than the remainder of the Precambrian open forest 

1 
due to sedimentation and ,enrichment during post-glacial stades ef 

Great Slave Lake (Murdy 1964). 

1 Although the breeding potential of the Precambrian Edge has been 

1 
identified in previous studies, its potential as a spring ing 

area, apart from the P,eace-Athabasca-Slave river syst,em and the 

1 h~ad of the Mackenzie River, is peorly known. This study suggests 

1 
that Great Slave Lake provides significant areas ofspring 

staging habitat. 

1 5.4 Temporal Distribution of Migrating Species 

1 The migration phenology documented by this project is best 

1 
Llnderst,ood in light of the weather info~mati6n (Fig. 4) and the 

ice conditions (Table 1). A number of deviations from the 10ng-

1 term daily mean are apparent for 1987. These deviations are l'lot 

LII'USU",,,\ 1 (G. Burl..;e. AES, pers. comm.). However, the timing of 

1 fluctuations may vary f~om yea~ te year. During the study period 

1 
temperatLtreS were lower than average at 

1 26 



beginning, but higher than average towards the end. This pattern 

is very similar ta that of 1986. The main difference between the 

two years lies in the length of the mid-May eold soell. It lasted 

twiee as long in 1987. This year as weIl, temperatures were 

significantly higher before and after the study period. As 

expected, iee break-uo and melt patterns are direetly related to 

prevailing temperatures. This year, the iee cover had already 

me 1 ted sigliif icant,l y th rOLlghout the re'gion bef ore th e fi rst 

survey was completed. Thereafter, melting virtually stopoed for 

ten days, then resumed and proceeded steadily until mid-June. In 

1986, the break-up began Just bafore our first survey and 

progressed more regularly until the end. 

As a result, the temporal distribution of birds was somewhat 

different between the two years. In 1986, bird numbers built up 

slowly in the first part of May, peaked rapidly on 17 May, and 

declined sharply thereafter. In 1987, bird numbers had already 

built up by 10 May, then peaked for a longer period between 16-19 

May, and declined sharply thereafter. As in 1986, this year's 

peak coincided with a mid-May cold spel1. North winds, whieh are 

net condueive ta the northward spring migration, prevailed for a 

longer period in 1987 and probably resulted in a reverse 

migration or an extended staging peried in the area. This may 

have significantly inflated the number of sightings of birds 

migrating threugh the area without an influx of new birds. A 

thorough assessment of the impact of weather on the migration is 

beyond the seooe of this study. 

Migration peaks varied among species. As a rule, 
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migrants were the same in both years. Early migrants are typified 

by Mallards and Common Mergansers and late migrants by Northern 

Shovelers and Surf Scoters. Those records are in accordance with 

the Yellowknife regional checklist (8romley and Trauger, n.d.). 

Sorne migration peaks have little meaning in light of the few 

individuals observed. 

6.0 CONCLUSION AND RECOMMENDATIONS 

The Precambrian Edge , a better-than-averaqe bre.eding area for 

northern waterfowl~ also provides attractive spring ing 

habitat for many migratory bird species. ~lthouqh concentrations 

of birds such ~s those observed in the Slave River Delta or at 

the head of the Mackenzie River were not recorded in the 

Yellowknife-Thor Lake area, a significant diversity and number of 

waterbirds VJe.r~ __ LQ.un9 t,o use the open water areas along -I.:.:.he shore 

of Great Slave Lake. 

Despite the number of scaup and the diversity of bird species 

observed in the vicinity of the Thor Lake Mine site~ it would 

appear that the area i5 not significant to migrating waterfowl in 

a regional context. However, as the spring migration of 

waterbirds in the Yellowknife-Thor Lake area has never been 

thoroughly documented, 1 recommend that spring aerial surveys be 

conducted fer one more year. 
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Appendix 1. Seientific names of bi~d speeies observed durinq the 
Yellowknife - Thor Lake su~vey, Sp~ing 1987. 

================================================================= 
Common Name 

Red-throated Loon 
Pacific Loon 
Common Loon 
Horned Grebe 
Red-neeked Grebe 
Tundra Swan 
Greater White-fronted Goose 
Lesser' Snow Goose 
Canada Goose 
Unidentified dudk 
Green-winged Teal 
Mallard 
Northern Pintail 
Northern Shoveler 
American Wige0l1 
Canvasback 
Ri ng-neel..;ed [luck 
Unidentified Scaup 
Oldsquaw 
Surf Seoter 
White-winged Seoter 
C6mmon Goldeneye 
Bufflehead 
Common Merganser 
Red-breasted Merganser 
Ruddy Duek 
Osprey 
8ald Eagle 
Northern Harrier 
Rough-legged Hawk 
Sandhill Crane 

Scientifie Name 

Gavia stellata 
Gavia oaeifica 
Gavia immer 
Podiceps auritus 
Podiceps grisegena 
Olor columbianus 
Anser albifrons 
Chen eaerulescens 
Branta eanadensis 

Anas crecca 
Anas platyrhvnchos 
Anas acuta 
Anas clypeata 
Anas americana 
Aythya valisneria 
Aythya c011aris 
Athya sp. 
Clangula hyemalis 
Melanitta perspicillata 
l"Ielanitta fusca 
8ucephala clangula 
Bucepha1a albe01a 
Mergus merganser 
Mergus serrator 
Oxyra jamaicensis 
Pandion haliaetus 
Haliaeetus leucocephalus 
Circus cyaneus 
Eklteo 1 agopus 
Grus canadensis 
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Speeies Code 

RL 
PL 
CL 
HG 
RG 
Tl"" ,::> 

GG 
~:;G 

CG 
DU 
GT 
1'1 A 
NP 
NS 
AlrJ 
CA 
RD 
SC 
OL 
S8 
WB 
GO 
BU 
CI"I 
RM 
HU 
OS 
BE 
NH 
j~~\ 

CF~ 

5~~~ 

.... ,~, 

ct;l 

'?:...: 

-.. " ~ 

'" 



Appendix 2. Abundance of migrating species at Waal Bay, Spring 1987 
- - -- -

Soecies 
-----

Date HG RG TS GT MA NP NS AW CA SC Ol SS WS BU CM RM RU DU BE NH 
---------------------------------------------

'10 Mav 30 60 20 80 100 

'13 May 2 3 4 2 8 83 2 1 ') 
J.. 

16 May 2 2 16 '100 2 '1 

'19 May 7 4 6 ~, 2 1 252 4 15 1 1 J.. 

22 May 4 2 1 7 1 4 94 10 1 

25 May 1 2 1 2 8 2 84 2 1 2 2 

28 May 4 2 8 76 4 4 

--------------------------------------------------------

Apoendix 3. Abundance of migrating species at Site B, Spring 1987 
-----------------------

Species 

Date CL HG RG TS GG CG GT MA NP NS AW SC SS BU CM RM DU 
------------------ ---------- ---------

10 May 40 5 6 30 20 10 27 

'13 May 36 10 1 6 16 30 80 20 6 10 ,":l'} 30 J..J.. 

'16 May 61 15 '12 25 86 55 12 25 7 

19 May '1 2 53 3 20 2 55 91 10 10 26 30 

22 May 3 95 67 14 25 51 "131 22 15 

25 Mav 1 47 20 11 12 2 31 34 2 2 2 20 5 

28 May 11 6 10 2 '1 73 2 59 

--------------------------------------------------------------------------
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Apilendix 4. A~ndanoe of Migrating SDecies at Jackfish Cove, SprinQ 1987 
----- = 

Species 

1 Date TS MA NP NS AW SC BU RM BE 
-----------------------------------------------

1 10 May 18 15 5 65 1 

12 13 May 27 2 bD ~J 1 6-

1 16 May 31 40 10 

19 May 4 48 2 33 6 

1 22 May 10 1 37 12 

1 25 May 15 5 4 1 9 4 2 

28 May 2 4 22 2 27 

1 --------

1 Appendix 5. Abundance of MigratinQ SDecies atMoose Bay. SprinQ 1987. .:-l'[~~ 

------------ iJ~,":~ ------
1 . Species 

Date TS GT MA NP AW SC WS RM NH 

1 
:~v:,~ 

10 May 2 2 

1 13 May 10 14 ~J 
6-

16 May 4. " 4 6 2 1. 

1 '19 May 4 1 6 53 2 

1 22 May 2 2 25 

25 May 3 7 2 2 2 1 

1 28 l'lay 2 4 8 1 

-------

1 
1 
1 
1 32 



1 
Appendix 6. Abundance of Migrating Species at Drybones Bay, Spring 1987 

- 1 Species 

Date CL HG HG TS SG CG MA NP NS AU CA SC SS RM DU BE 1 
10 May 4 20 20 159 5 20 1 20 

1 13 May 6 25 67 75 6 

16 May 24 21 180 286 64 9 40 1 
19 l'lay 1 15 52 2 4 50 157 72 2 9 "10 1 

22 May 27 8 51 32 64 2 2 1 1 
25 May 2 33 1 1 18 10 4 14 5 67 2 

1 28 May '1 "1 9 '18 48 19 10 2 3 1 

1 
- -

Appendix 7. Abundance of Migrating Species at Cabin Islands. Spring "1987 1 -----
Species 

1 ---
Date RL HG TS GG SG CG GT MA NP NS AU CA SC SS, WB BU CM RM DU OS BE NH CR 

10 May "157 '12 55 209 20 2 1 
'13 May 144 32 16 126 108 40 60 1 1 
16 May 186 155 48 150 120 5 36 60 1 

19 May 2 199 30 20 150 4 86 6 87 12 25 10 '19 30 1 1 1 
22 May 198 20 30 94 10 80 14 61 8 1 

1 25 May 2144 12 18 4 31 33 12 3 

28 May 43 2 15 50 2 12 12 20 4 "12 '1 1 -------------

1 
1 
1 
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Appendix 8. Aliundance of Migratinq Soecies at Matonabbee Bay, Spring -1987 
======= 

Species 

1 Date RG TS GG SG CG MA NP NS AW CA SC 55 BU RM DU BE NH 

-----------------------------

1 
10 l'lay 139 160 2 172 :2 1 

13 May 153 150 100 2 --, 4 2 1 .. 

1 1b l'lay 130 205 8 85 279 10 8 

19 May 1 161 50 311 8 80 -157 2 10 2 8 -100 

1 22 May 2 98 80 150 9 117 27 30 2 11 20 1 

1 
25 May 73 5 10 4 18 8 6 7 3 6 

28 l'lay 19 10 7 "11 2 22 27 :2 10 '1 

1 --------------------

1 Appendill 9. Abundance of Migrating Soecies at Devil's Channel, Spring 1987. ~~ 

- - ---- ~,,-; 

1 
Species 
----

Date RG TS CG MA NP , NS AW CA RD SC SS BU GO RM DU BE RI< ,'",,,,:; 

----------------------- 011' ....... ~ 

1 10 May 102 30 16 20 206 6 BD 

1 -13 May "1 150 55 ,-,,, 54 112 H 2 2. 30 1 ....... 

16 May 236 161 46 50 1 16 72 36 2 4 

1 "19 May '1 178 66 19 12 :2 36 82 7 50 

1 
22 May 2 203 50 6 5 18 25 2 2 3 51 

25 May 115 45 1 2 32 1 8 7 23 1 1 

1 28 May 4 3-1 2 8 8 17 4 

----------- ----------------- -----------

1 
1 
1 
1 
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Appendix 10. Abundance of Migrating Species at Goulet-Campbell Bays, Spring 1987 

----- 1 SlJE!Cie5 

Date CL RG TS G6 SG CG Gr MA NP Al<.! CA SC SS BU GO RI'I DU BE NH 

1 
10 May 2 196 60 30 47 8 115 15 60 

1 13 May 213 60 21 80 1ft1 60 2 2 50 

16 May 2 284 2 152 '18 81 115 5 131 2 4 1 146 1 
-19 May 1 251 45 180 12 86 10b 270 14 196 

22 l'lay 181 80 2 2 8 45 2 2 10 t 1 1 
2S l'lay 1 6 211 50 22 43 1 8 60 85 41 1b 4 7 10 

1 28 May 2 84 12 21 45 45 64 3 5 31 

-------- 1 
Appendix 11. Abundance of Migrating Specie5 at Site J, Soring 1987 1 = 

Soecies 

Date TS MA NP NS AW SC BU CM Rtl DU BE 1 
10 May 8 6 "10 1 
13 May 7 10 6 30 

1 '16 May 24 2 1 10 

19 May 42 7 8 '6 12 1 
22 May b4 2 7 24 2 10 

2S May 62 7 14 'l4 3 1 
28 l'lay 3 15 12 2 5 "12 1 10 1 

1 
1 
1 
1 
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Appendix 12. Abundance of Migrating Species at Site K, Spring 1987 

Species 
------

1 Date CL TG TS CG MA NP NS AW SC SS BU Rl1 OU BE NH 
---- -------------------------

1 
'10 May 25 40 2 

13 May 4 9 5 H 1 

1 16 May 'i2 5 ~j·i .. ,{,. 
'19 May '1 8 19 10 2 18 10 

1 22 May 5 3 2 3 6 50 1 

1 
25 May 1 2 1 10 2 12 26 2 4 1 

28 May 1 13 2 6 32 'j 2 1 ... 

1 ----------

1 Appendix 13. Abundance of Migrating Species at Francois Bay, Spring 1987 
... ~,.~; 
'f'(~;~1!. 

---------------------

1 
Species 
------

Date RG TS GG SG CG MA NP NS AW SC as ws BU RM OU BE 
}::r.J"'~ 

1 10 May. 44 10 20 30 181 44 40 -') ... 

1 13 May 71 32 96 3 3 50 

16 May 90 50 20 3 '1'17 -127 2 60 

1 19 May 59 20 60 4 6 37 '102 4 6 2 16 

1 
22 May 86 1 -120 44 39 145 31 2 7 84 

25 May 4 216 22 4 7 'j 'l4 302 b3 2 4 6 137 .. 

1 28 May 

-------------------------

1 
1 
1 
1 

36 



1 
Apoendix 14. Abundance of Migrating Soecies at Thor Lake, Soring 1987 

-- 1 Species 

Date CL PL HG RG TS MA NP NS AW CA RD SC OL SS loiS BU RM DU BE RI< 1 
10 May 3 2 1(] 54 -15 

1 13 May 1 11 2 6 6 346 22 34 

16 May 2 2 6 368 8 44 -1 1 
19 May 7 4 2 2 2 4 274 4 4 12 3 3 1 

22 May 4 2 2 1 10 98 2 4 10 2 1 1 
25 May 3 11 2 6 10 59 3 31 3 8 2 

1 28 May 8 4 2 3 6 1 2 44 -13 5 21 

1 
Appendix 15. Abundance of Migrating Soecies on Beaulieu River, Spring1987 1 = 

Species 

1 Date _ CL HG RG TS G6 56 C6 6T MA NP NS Aloi CA RD SC 55 WS BU GO CM RM DU BE 
--------

10 May 209 3 45 2 155 26 255 128 4 88 62 12 37 13 475 2 1 
13 May "1 284 50 213 245 53 227 14 7 45 180 -1 1 
16 May 1 "li 300 20 10 6 40 "142 243 20 261 2 13 41 101 163 1 

19 May 4 4336 8 302 41 108 204 2 205 18 8 10 27 79 1 1 
22 May 7 6 382 6 270 36 194 3 75 26 112 30 23 2 5 14 73 1 

1 25 May 13 230 9 52 2 24 27 84 10 41 7 2 13 H "1 20 30 

28 May 4 12 116 25 16 38 28 65 5 87 33 14 2 10 8 21 3 1 
-------

1 
1 
1 
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Aopendix 16. Relative impo~tance. numbe~ of species and amount 
of ooen wate~ at each site. 

================================================================= 
Site Relative 

impo~tance* 

'1987 '1986 

Number 
of soecies 
1987 '1986 

Amoun-c. of open 
wate~(km)** 

-----------------------------------------------------------------
Beaulieu River '1 '1 23 22 24.0 

Matonabbee Bay ~"2 7 '16 '13 8.0 

Goulet-Camobell 3 4 20 18 12.5 
bays 

Cabin Islands 4 3 22 rI 7.7 

Devil's Channel 5 2 '16 '16 6.0 

Site B 6 6 '16 17 4.5 

F~ancois Bay 7 5 '15 ':lB 9.5 

Drybones Bay 8 8 '15 '17 '12.5 

Thor Lake 9 9 '19 '17 36.0*** 
Study Site " 

Wool Ba':( '10 '10 '19 '1 '1 3.0 

Jackfish Cove -H' "''1 -1 9 2 3,,5 

Site J -12 '12 -10 9 4.5 

Site ~( '13 '14 '14 '1'1 IT.S 

l'1oose' Bay '14 '13 9 '10 3.5 

============================================================~==== 

* Relative importance deter'mined by "Index of Importance", 
see Figure 5 and Methods. 

** Amount of open water was constant from survey to survey 
but width inereased as ice receded; see Table '1. 

*** 36-km survey liMe above the study site includes open water. 
iee, and lar1d. 
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