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ABSTRACT. Peary cari bou (Rangifer tarandus pearyi) were aeri a lly 
surveyed on south-central Queen Elizabeth Islands, Northwest 
Territories, Canada, in May, June, and July 1990 to obtain data on 
relative numbers, sexjage composition, distributions, movements, 
chronologyof calvi,ng peri'od, calf production, and early survival of 
calves. The sexjage composition of caribou on Massey Island was skewed 
and bulls were essentially lacking there. The frequencies of occurrence 
of caribou on Alexander Island and Massey Island were greater than 
expected by chance alone (P <0.005) when compared on a relative landmass 
basis with the other three western major satellite islands and Bathurst 
Island. Nonsystematîc aerial searches yielded sightings of a maximum of 
470 different indivi'dual caribou ,between 22 and 24 June and 871 caribou 
betw.een 6 and 10 July 1990. Most of the cari bou were see-n on Bathurst 
Island: mostly on the northern part of the island, north of Polar Bear 
Pass; and mainl,y on coastalareas in June, shifting to inte.rior areas in 
early July. Caribou continued tomove counterclockwise around Bathurst 
Island, beginning sorne time before May and persisting into, at least, 
July 1990. Calving peaked during the middle of the 4th week of June and 
continued into'the first week Qf July 1990. By 10 July 1990 there were 
only 73 and 35newborn calves seen per 100 breeding cows and per 100 1+ 
year-o]'d females, respectively. It appears that about 40% of the 
potential maximum production of calves within the Bathurst Island 
complex either did not occur in 1990 or was lost by early July 1990. 
Snow depth measurements were obtained from 7866 sample sites at 71 
stations du,ring May-June 1990. Snowcover was highly variable and sorne., 
small patches of snow-free ground existed on exposed sites. Measured~ 
snow depths ranged from 1 to 100 cm before snow melt began in mid June ., 
1990. Where snow coyer persfsted on individual sample sites, t~ 
averaged 22-31 cm between 28 May and 16 June on th~ 7.5-km snowjice 
course and 19:-26 cm between 2-19 June on the 1-'km course. SubsequentTy:, 
ground fast i ce accumul ated at 65% of the stat i ons and 51% of the sample: 
sites. Ground fast i'ce on the 7.5-km course averaged 5.6' cm (±3. 23 'cm, 
SO) and ran~ed from 1 to 19 cm in thickness, while on the l-km course it 
averaged 5.2 cm (±2.51 cm SD) and ranged from 1 to 12 cm in thickness. 
No evidence, direct or indirect, was obtained for Peàry caribou foraging 
or even attempting to dig forage craters in the snqw coyer at any time 
between 26 May and 1 July 1990 anywhere within the Bathurst Island 
cornplex. 
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RÉSUMÉ. On a fait un relevé aérien du caribou de Peary (Rangifer 
tarandus pearyi) dans le centre-sud des îles de la Reine-Élisabeth 
(Territoires du Nord-Ouest) au Canada, en mai, juin et juillet 1990 afin 
d'obtenir des données sur les nombres relatifs, la composition selon 
l'âge et le sexe, la répartition géographique et les déplacements de cet 
animal, ainsi que sur la chronologie de la période de mise bas, la 
reproduction et la survie initiale des faons nouveau-nés. Sur l'île 
Massey, la composition selon le sexe et l'âge était asymétrique, et on a 
noté une pénurie d'adultes mâles. La fréquence d'apparition de caribous 
sur les îles Alexander et Massey a été statistiquement plus importante 
que prévu (P <0,005) si l'on compare la masse terrestre relative de ces 
îles à celle des trois grandes îles satellites à l'ouest, et de l'île 
Bathurst. Lors de recherches aéri ennes non systémat i ques, on a 
dénombré, au total, 470 différentes bêtes du 22 au 24 juin, et 871 bêtes 
du 6 au 10 juillet 1990. La plupart des caribous se trouvaient sur 
l'île Bathurst, surtout dans le nord de l'île, au nord du col Polar 
Bear. En juin, ils sone restés principalement dans les zones côtières, 
tandis qu~au début de juillet ils se sont déplacés à l'intérieur de 
l'île. Les caribou ont continué à se déplacer autour de l'île Bathurst 
dans le sens antihoraire quelque temps avant mai et ont continué au 
moins jusqu'au juillet 1990 en partie. La mise bas a plafonné au milieu 
de la quatrième semaine de juin et s'est poursuivie pendant la première 
semaine de juillet 1990. Au 10 juillet 1990,. il n'y avait que 73.faons 
nouveau-nés pour 100 biches reproductrices~ et 35 pour 100 biches; d'un 
an et plus. Il semble qu'environ 40 % du nombre maximum'possible de 
faons ,à naître en 1990 sur l'île Bathurst ne sont'pas'nés ou sont 
décédés avant le début de juillet 1990. On a mesuré l'épaisseur de la 
neige à 7 866 sites d'échantillonnage de 71 stations durant mai et juin 
1990. Le manteau· nival variait grandements et il y avait des parcelles 
de terre sans neige dans les sites battus par le vent. La profondeur de 
la neige variait de 1 à 100 cm avant le début de la fonte, vers la mi
juin 1990 .. À certains sites où. la neige pers'istait, la couche moyenne 
mesurait de 22 à 31 cm 'sur la ligne de relevés de 7,5 km du 28 mai au 16 
juin, et de 19 à 26 cm sur la ligne d~ relevés de 1 km, du 2 au 19 juin. 
Par la suit~, de la glace fixée sur le sol s'est formée à 65 % des 
stations et à 51 % des sites d'échantillonnage. Sur la ligne de relevés 
de 7,5 km, l'épaisseur de la glace mesurait~ en moyenne, 5,6 cm (± 3~23 
cm ET) et variait de 1 à 19 cm, tandis que sur la ligne de relevés de 1 
km elle mesurait, en moyenne, 5,2 cm (± 2,51 cm ET) et variait de 1 à 12 
cm. On n'a trouvé aucune preuve directe ou indirecte laissant supposer 
que les caribous de Peary avaient fourragé ou même essayé de fourrager 
dans la neige du 26 mat au 1~ juillet 1990, à un endroit ou un autre de 
l ' 11 e Bathurst. 
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INTRODUCTION 

Peary caribou (Rangifer tarandus pearyi) on the southwestern and 
south-central Queen Elizabeth Islands (QEI) of the Canadian Arctic 
Archipelago rema;n dangerously low in number (Gunn et li. 1979, 1981, 
Miller 1987~, 1987b, 1988, 198~, 1990). The three major islands for Peary 
caribou have been and stfl1 are Melville, Bathurst, and Prince Patrick in 
descendfng order {Fig. 1), based on the number of caribou estimated on 
eacl:l compared to nurribers on al,l other QEI in 1961 (Tener 1961,1963), 
1972-74 (Miner et li. 1977~),and 1985-88 (Miller 1987~, 1987b, 1988, 
1989). Peary caribou on the two major southwestern QEI of Melville and 
Prince Patrick remain in apparent continual decline since 1961 (Tener 
1963, Miller et li. 1977~,Miller 1987b, 1988). The south-central island 
of Bathurst, where Peary caribou underwent the greatest proportional loss 
in number on an island basis duringthe catastrophic wi:nterof 1973-74 
(Miller et li. 1977~), is the only major island where the caribou have 
shown any sign of recovery from the 1973-74low (Miller 1987~, 1989). The 
Peary cari bou on Bathurst Isl and remain si:gnificantly below the number 
estimated in 1961 (Tener 1963), however, and cannot currently be 
considered a harvestable population, except at'a token level and'only 
then, when restricted to male caribou (Miller 1989, 1991). 

Bathurst Island was a principle caribou hunting area for the 
Inuit of Resolute Bay, tornwallis Island, prior to the cataclysmic loss of 
caribou in 1974. As a result of the 1973-74 die-off and the general lack 
of cari bou on Bathurst Island thereafter, the InuH hunters of Resol ute 
Bay imposed a voluntary ban on caribou hunting on Bathurst Island in 1975 
(Freeman 1975, Ferguson 1987). The ban was apparently honouretl until 1990 
but a desire to reinitiate caribou hunting on Bathurst Island was votced 
in 1988 and 1989. Six caribou were reported to have been killed therein 
wi nter 1989-90 and fou,r were shot on the small i s l and of Baker, ca. 8 km 
off the southeast coast of Bathurst Island, i:nl,ate winte,r 1990 (G. 
Eckalook, J. Hunter, T. Manik, Resolute Bay, pers. commun. 1990). 

The CanadianWildlife Service (CWS) has selected Bathurst I,sland 
to continue ecological studies of the relationship of Peary ca,ribou to 
their environment as (1) the Inuit of Resolute Bay have resumed hunting 
caribou there (which makes those caribou essentially the only hunted 
popul at i on of Pea'ry cari bou on the QH, except for sorne Timited hunt i og on 
southern Ellesmere I.sland by people from Grise Fiord); (2) the Peary 
caribou on Bathurst Island are the most accessible within the QEI that 
also have,at least in theory, the potential for increasing in number ta 
a level that would sustain annual harvests of meaningful sizes;and 
(3) apparently only the Peary caribou on Bathurst Island (and sorne smaller 
satellite islands) are currently experienci,ng any marked increase in 
'number from their 1973-74 l'ow, while Peary caribou on Melville and Prince 
Patrick isTands (or their r~specti;ve satellite islands) show no indication 
of recovery. 

The fo 11 owing i s anannua lprogress report on the 1990 field 
season activities for Peary caribou studies on Bathurst Island and sorne àf 
its satellite islands. The 1990 field season was the first operational 
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period for most of those studies, as 1989 was devoted mainly to planning, 
initial logistics, and establishing a field base camp on northeastern 
Bathurst Island. Exceptions being studies on (1) spring-summer 
distributions and movements; (2) aerial sexjage segregation counts; (3). 
documentation of the chronology of the calving period; (4) a measure of 
caïving success (% calves among all caribou seen and calf: female ratios); 
and sorne insight into early calf losses, which were also investigated in 
1988 and 1989 (Miller 1989, 1991). 

STUDY AREA 

1. Bathurst Island Complex 

The study area of the current project is termed the "Bathurst 
Island complex" (BIC) and for the purpose of this research includes a 
complex of 26 islands that lie within the south-central portion of the QEI 
or to the south in the immediately adjacent waters of Viscount Melville 
Sound and Barrow Strait (Figs. 1-5). The study area lies between 74° and 
77°N latitude and 93° and 107°W longitude, and the collective landmass of 
the 26 islands equals ca. 27 000 km 2. The islands are mostly low-lying 
and mainly below 150 m above mean sea level (amsl) in elevation. Geology, 
topog,raphy, and vegetation, withi n the study are'a have been descri bed in 
detail (e.g., Dunbar and Greenawayl956~ Thorsteinsson 1958, Savile 1961, 
Fortier et li. 1963, Tener 1963, Blake 1964, Kerr 1974, Wein and Rencz 
1976, Edlund 1983). 

The 26-island study area is divided into three levels of 
importance: (1) one principal island; (2) nine major satellite 
islands(eachisland >50 km2); and (3) 16 secondarysatelliteislands (each 
i s 1 and <50 km 2). 

1.1. The principal island 

The principal island is Bathurst Island (16 090 km2) which is the 
largest and most important II game " island within the south-central QEI 
(Figs. 1 and 2). A IIprimary study area ll for intensive ground studies has 
been selected on a northeastern coastal site (ca. 100 km2) between the 
Walker and Moses Robinson rivers (centered at ca. 76°00'N, 97°40'W). 

1.2. Major satellite islands 

The ninemajor satellite islands of Bathurst Island (Figs. 1-3) 
are, the IIfi've western major satellite islands ll of Vanier (1130 km 2), 
Cameron (1060 km2), Alexander (490 km2), Massey (440 km 2), and Marc 
(56 km2) on the western coast; the "two northern major satell ite islands" 
of Helena (220 km2) and Sherard Osborn (60 km2) off the northern coast; 
and the IItwo eastern major satellite islands ll (in terms of possible 
movements or migrations of Peary caribou within the BIC) of Cornwallis 
(7000 km2) and Little Cornwallis (410 km2). 

1.3. Secondary satellite islands 
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The 16 secondary satellite is1ands (Figs. 1-5) are.the nine 
southern secondary satellite is1ands of Browne, Garrett, Griffith, 
Hamilton, Lowther, Somerv;:ne, and Young in Barrow Strait, and Baker and 
Moore in Intrepid Passage; the six eastern secondary satellite is1andsof 
Crozier, Kalivik, Milne, Neal (Nea1 Islands are treated as one is1and), 
Truro, and Wood in McDouga 11 Sound; and the one western secondary 
satellite js1and of Bradford in Graham Moore Bay. 

These 16 small secondary satellite islands are known to or are 
1;:ke1y to rece;:ve m;:grant caribou from Bathurst Island during periods of 
springtime environmenta1 stress (e.g., Bissett 1968, Mille,r and Gunn 1978, 
1980) and thus are inc1uded in the study area. All of these islands are 
poor1y vegetated and none is ,of a size that cou1 d supportany s i.gnificant 
number of Peary caribou on a year-round basis. Because of their usually 
exposed nature, however, these sma11 is1ands cou1d co11~ctive1y provide, 
and sometimes have provided, va1uable temporary rel ief for ca,ribou f1eeing 
widespread forage unavaila:b~lity within t'he BIC. These 16 sma11 is1ands 
collectively on1y total about 390 km 2 • 

2. General Cl;mate 

The climate of the study area is characterized by longéold 
winters, short cool summers and 10w precipitation. Air temperatüres 
average below -17.rC from Oecember to March. Mean daily tempe.ratllres 
gene.rally do not rise above ODC until after 1 June on the extreme south of 
the study area, and 15 June on the north of the survey area 
(Meteoro10gical Branch 1970). The snow cover 'usuaHy starts to me1tin 
~ar1y June,Jnd often rapid1y dissipates ta bare ground through mid-JUne, 
except for "snowbanks i'n sheltered sites (Potter 1965). Summer i s~[;:,the 
peri od when the ground i s genera 11 y snow-free, and 1 asts from:'the 
beginr:ting of Ju1y tothe end of August. Wi'nter starts when the mean daily 
temperaturefa11s be10w O°C, usua11y about 15 September. September and 
October are the stormiest months and much of the annual snowfa11 may occur 
in those months. From December to March, anticyclones dominate the 
weather cau,sing frequent calms, c1ear skies and 1ight snowfall. 

A comparison of 1 year's weather data from the Canadian Museum 
of Nature research station tn Polar Bear Pass on central Bathurst Island 
with data from Reso1ute Bay, Cornwallis Island, suggests that the 
differences in th.e weather between the two 1 ocat i ons are the result of the 
research stati:on's in1and si:te and local topographi:ca1 effects (Thompson 
1971). The Atmospheric Environ~ent Service weather stat~on at Mou1dBay, 
Prince Patrick Island, tends to have coo1er, drier and 1ess stormy weather 
than the weather station at Reso~ute Bay, Cornwallis Island (Maxwell 
1981). 

The amount and duration of snow coyer, especia11y in spring, are 
cri t i ca 1 to arct i c ungul ates, but a lso crit i ca 1 are the types' of snow 
coyer and incidences of freezing rain. Wind removes the snow from exposed 
s]opes and redeposits it as sha110w but hard compacted coyer and drifts in 
more she1tered and re1ative1y we11-vegetated sites. Freezing rain in 
autumn that results in ground fast ice before snow coyer accumu1ates, ice 
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layering in the snow coyer, crusting of the snow, and the formation of 
ground fast ice in spring (e.g., Miller et ~. 1982) compound the stress 
of forage unavailability on arctic ungulates. Unfortunately, essentially 
no range-wide information on type of snow cover or the incidence of ground 
fast ice or ice layering is available for the QEI. 

METHODS 

1. Nonsystematic Helicopter Searches 

For the purpose of aerial searches Bathurst Island was divided 
into Il "search zones": (1) northeast coast (NEC); (2) northeast interior 
(NEI); (3) southeast coast (SEC); (4) southeast interior (SEI): (5) south 
coast (SC); (6) southwest coast (SWC); (7) southwest interior (SWI); (8) 
northwest coast (NWC); (9) northwest interior (NWI); (10) north coast, 
western section (NCW); and (11) north coast, eastern section (NCE). All 
of the land area divisions (search zones) were tied to the three aerial 
survey strata of Bathurst Island (Fig. 2) used by Miller et~. (1977~) 
and Miller (1987~, 1989). All coast al areas were strips of land that 
extended about 5 km in land from the sea coast. The mi ddl e l owl ands of 
Polar Bear Pass through central Bathurst Island were used to divide 
Bathurst i nto north and south sect i ons (the common boundary of survey 
Station (St.) 1 and St. ~II, Fig. 2). The northern portion of Bathurst 
Island was divided into eastern and western halves along the common land 
and water boundaries of St. 1 and St. II (Fig. 2). The southern portion 
of Bathurst Island was divided in half on an east and west basis along 
about the 99°00'W mertdian (passingjust west of the head of Bracebridge 
Inlet at the north end tojust west .of Dyke Acland, Rayon. the south coast.. 

1.1. Aircraft 

A Bell-206B (Jet Ranger) turbo-helicopter on high skid gear was 
used as the search aircraft in May, June and July 1990. 

1.2. Observers 

A 3-person aerial search team was used: pilot-navigator-spotter, 
(right front seat); navigator-spotter-observer (left front seat); and only 
a right rear seat observer (weight limitations with a full fuel tank 
restricted the crew size to only 3 people). Navigation was carried out by 
the pi l ot and the l eft front seat person .. The l eft front seat observer 
and the right rear seat observer recorded observations for their 
respective side of the aircraft: (1) date; (2) location; (3) composition 
of animales) sighted, as bull, cow, calf, Juvenile, or yearling (juv. & 
yr. wer.e separated by sex); and (4) remarks, if any. The animals sighted 
were circled, if necessary, to determine their number and sexjage 
composition (all 3 crew members participated in the determinations). 

1.3. Altitude 

Altitude of the hel icopter varied between 10 and 90 mabove 
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ground level (agl) during the nonsystematic helicopter searches over land. 
The he li copter was flown as low as 5 m agl, when exami n i ng tracks, 
determining the direction of travel along trails, or following poorly 
visible trails. Helicopter searches over sea tee in 1990 were all flown 
at ca. 150'm amsl due to poor visibility (lack of depth perception). 

1.4. HelicQpter air speed 

The air speed of the he li copter vari ed between' about 96 and a 
cruising speed of 160 km . 'h-1 during the searehes (usuaHy at crulslng 
speed when searching for animals). Slower speeds were temporarily 
maintained when examining tracks or ani'mals and the helicopter was 
sometiIDes hovered for better inspection oftracks. 

2. Relative Numbers 

Re l ati ve numbers of cari bou by search zone ~and by i s land with in 
the BIC were determined by nonsystematic. hel icopter searches. The 
technique does not necessarily provide accurate. population estimates on an 
island basis or for the inter-island population withi:n the entire BIC. 
The maximum count~obtained during a discrete searc.h peri.od can, howey~r, 
provide sorne in:sight into the likely seasonal population levels by istand 
and for the ~ntire BIC. ~, 

3. Distributions And lntra- Or Inter-island Movements/migrations 

Di stribut i ons and fntra- i s land movements and seasona l mi grat,i,ons 
by search z'pne oran ent i re i sTand were determi ned by nonsystem'ât i c 
helicopter se'arches over land areas of the var fous islands within the BIC. 
Ev ~ dence for inter- i s land movements or seasona l mi grat ions of caribou 
withi n the BIC was to be obta i ned by l ow-l eve lnonsystemat i c he li copter 
searches over the interjacent sea iee and adjacent coastal areas of the 26 
islands within the BIC~ 

Di rection of travel on tra il s on the sea i ce woul'd be determi ned 
and, if possible, exact origins and termini. Animals sighted on the sea 
ice would be left undistlirbed. We wouldhave first back trackedalong 
their trails to find where they left the land (point of origi"n). Then, we 
would have subsequently fol10wed the trail in the direction of travel from 
about where we fi rst saw the animal s to determine the termi nus. 

Compa,ri son of the sex/age structure of cari bou on the fi ve 
western major satell i'te i slands of Bathurst Isl and vs. that for Bathurst 
Island only could provid~ indirect eviderice for inter-island movements or 
migration, and the possi'ble selection of calving areas. The skewedness of 
the distribution of sex/age classes of caribou among the islands of the 
BIC also couTd serve as indi"rect evidence for seasonal inter-island 
movements/migrations; and thus, the existence of an inter-island 
population of caribou. Comparison of the sex/age composition of caribou 
~een on the variolis areas of Bathurst Island could allow sorne indirect 
evaluation of intra-island movements/migrat10ns, and the degreeof spatial 
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segregation of caribou on Bathurst Island, at least at one season of the 
year. 1 
4. Sex/age Composition And Social Groupings 

Segregations of caribou seen during aeria1 activities by sex/age Il 
classes (bulls, cows, ca1ves, juveniles and yearlings) were used to 
determi ne the approximate sex/age structures of the "preca 1 vi ng" and 
"postca1ving" population segments on an is1and basis and between and among 1 
is1ands. The overa11 data base from combined aeria1 activities a110wed 
approximations of the preca1ving and postca1ving sex/age compositions of 
the entire inter-island population of Peary caribou within the BIC. These 1 
data provide some insight into the current population dynamics and the 
potentia1 for growth of the caribou population within the BIC. 

4.1. Sex/age classification 

Peary caribou are recognized and c1assified by sex/age c1ass as 
follows. 

4.1.1. "Bulls" (mature males, assumed 4+ yr-old) are recognized by the 
re1ative1y large size'and advanced deve10pment ofthe'ir new ant1er growth, 
which is exaggerated by the presence of ve1vet on the ant1ers. Diagnostic 
characteri'stics. were the large diameter of the main beams; the long, 
posterior1y curved main beams; and the presence of we11-developed, 
anterior1y directed brow or bez tines. Secondary characteristics include 
large body size, re1ative1y large head size; and new pelage, especially on 
the 1 atera 1 parts of the body and on the face. When the cari bou under 
consideration exhibitsmale-li·ke ant1er growth, the observer'distinguishes 
mature mal es from juven.i1 e mal es by mentallyeva luat i ng the 1 ength of the 
new ant1er growth present in relation to the 1ength of the animal's head 
(from crown of sku11 to tip of nose). Wh en the ant1er growth is longer 
than the head - the animal is classified as a bull; .and if shorter than 
the head - a juvenile male. 

4.1.2. "COWS" (mature females, assumed to be mostly 3+ yr-old) are 
recognized by the retention of hard ant1ers from the previous year or the 
absence of antlers and any new growth of antlers. In a few cases, minor 
new growth on the simple main beams has begun (such new growth most likely 
occurs among individuals just coming of age or possibly a few older cows 
that maintained better physica1 condition because they did not have the 
added burden of carrying a fetus and nursing a calf in the current year). 
Cows, especially those that calved in the curreDt year, still retain much 
of their previous winter's pelage and have a faded, 1ifeless, often patchy 
appearance about them (relative to other sex/age classes in July). The 
general drab appearance of a successfu1 maternal cow often remains clearly 
recognizable into August of the year (individual variation, however, may 
be important after mid-July). Whenever possible, the presence of a 
stained "vu1val patch" or a distended udder in combination with retained 
hard ant1ers in June is noted (cf. Bergerud 1961, 1964). 

4.1.3. "Juvenile/yearling mal es Il (males, assumed 1-3 yr-old) are 
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recognized by their newpelage, and their relatively small body size 
(especial'ly that of yearlings), when compared to adults, aids in their 
separation from bulls and cows. (Initially, anattempt is made to 
separate Juvenile males fromyearling males.) The advanced, we11-
developed, but relatively small (when compared ta bul:ls) new antler growth 
of at least 2 and 3-yr olds ;s used ta separate them from juvenile 
females. Yearling males are judged by their associations, relative antler 
development and body size, as well as the absence of a "vulval patch", 
when possible (cf. Bergerud 1961). 

4.1.4. "Juvenile/yearling females" (females, assumed 1-2 yr-old) are 
recogn i zed by the i r new pelage, 'new ant 1 er growth, and rel a t i ve l y sma 11 
body size (particularly yearlings) and the presence, when visible, of a 
"vulval patch ll (and the absence of a distended udder) (cf. Bergerud 1961, 
1964') . Yearl i ng femal es are separated from j!uvenH e/yearl ing males or 
Juvenile females by their new antler growthappearing shorterthan the 
ears .and bei:ng restricted to small spike-~ike main beams or at the most, 
small main beams with simple branching. Antler g,rowth characteristics 
together with the relatively small body sizeand new pel'age separate 
juvenile/yearlings.from cows or bulls. (Initially, an attempt ismade to 
separate juvenile~ales from yearling females.) 

'4.1.5. IIC~lves" (male ~r female, assumed newborn ln June of the y~~r) 
are obvious by their relatively sma,ll size compared ta other sex/age 
classes. No attempt is made ta sex calves (cf. Bergerud 1961) during 
aerial composition counts. ~~' 

4.2. Car-ibou soci al formati ons . ~.~ 

A "caribqu social group" is composed of two or more individÜal 
caribou that are s'een in close associ:ation (no fixed mi'nimum, or maximum 
distance of separation but usually much closer than 100 m) and apparently 
spatially isolated from other individuals of the same species at the time 
of observation. Two or more individuals (of the same species) are 
considered as one group even if they are more than 100 m apart but moved 
together when disturbed by the survey aircraft. 

4.2.1. ~ixed sex/age caribou group 

A Il,mixed sex/age caribou group" may be mixed 'by sex or age or 
both and contains any possible combination of bulls, cows, juveniles, 
yearlings, or calves (when bulls cannat be recognized, the presence of 
both,sexes mtght not be determi~ed with complete confidence). 

Mi xed sex/age groupscan occur as any of 22 poss tbl e combi nat ions 
of designated sex/age classes: (1) cow-only; (2) cow/calf; (3) 
cow/ juvenil e; (4) cow/yearli ng; (5) cow/ca 1 f / juvenil e; (6) 
cow/calf/yearling; (7) cow/juvenile/yearling (8) 
cow/ca 1 f / juvenil e/yearl i ng; (9) bull /cow; (10) bull /cow/ca l f; (11) 
bull/cowljuvenile; (12) bull/cow/yearling; (13) bull/cow/calf/juvenile; 
(14) bull/cow/calf/yearling; (15) bull/cow/ juvenile/yearling'; (16) 
bull/cow/calf/juvenile/yearling; (17) juvenile/ yearling; (18) juvenile-
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only; (19) yearling-only; (20) bull/juvenile; (21) bull/yearling; and (22) 
bull/juvenile/yearling. 

The presence of a calf in a mixed sex/age group without a cow 
being present would be considered an unstable anomalous social grouping (a 
temporary gathering) and thus would not be considered as a valid mixed 
sex/age group. The presence of a calf (female or male) ina male-only 
group would also be considered an anomalism and would not be considered as 
a valid male-only group. Such anomalous groupings would be recorded but 
they would not be used in the calculation of any statistics for either 
mixed sex/age or male-only groups. 

A juvenile or yearling caribou can be either female or male in 
a mixed sex/age group if at least one cow is present, but can only be 
female if no cows are present. Two or more juveniles or yearlings in a 
mixed sex/age group can be either sex or of mixed sex if at least one cow 
is present, and can be either all females or mixed by sex if no cows are 
present. 

4.2.2. Male-only caribou group 

A "male-only caribou group" can be composed of mature males only 
(bulls, assumed 4+ yr olds, relatively large antler size) or juvenile 
males or yearling males or any combination of bulls, juvenile males and/or 
yearling males. In June-July of the year both bulls and immature males 
(at least 2- and 3-yr olds and possibly 1-yr olds) are readily 
recognizable by their relatively advanced antler development from other 
~ex/age classes of Peary caribou. 

Mal e-on ly groups can occur as any of seven possi b le combi nat i,ons 
of designated male age classes: (1) bull-only (2) bull/ juvenile male (3) 
bull/yearling male.; (4) bull/juvenile male/yearling male; (5) juvenile 
males; (6) yearling males; and (7) juvenile male/ yearling male. 

5. Calving Period 

The timing of the calving period, with emphasis on the peak of 
calving, was determined by the measurement of the percentages of newborn 
calves present among all caribou segregated over time in May-July 1990. 
Ratio's of newborn calves per 100 breeding cows and per 100 1+ yr-old 
females throughout the same time period also were used to determine the 
overall chronology and the peak of the calving periode 

The multi-year collective data base of these measures obtained 
by aeri al act i vit i es over the l ife of the project wi 11 be used to 
determine: 

(1) 

(2) 

timing of calving in relation to yearly variation in 
snow/ice conditions during the calving period; 
whether Peary caribou have evolved a lat.er calving 
period in adjustment to harsh environmental conditions 
during calving, and often, shortly after calving; and 
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possible between or among-year variation in calving 
dates, especially the peak of calving. 

6. Calf Production 

Initial c'alf production (calving success) was measured by the 
maximum percentagé of calves among all individual caribou seen and the 
maximum ratios of newborn calves per 100 breeding cows and per 1+ yr-old 
females in grouped samples of different individuals obtained by aerial 
searches, May-July 1990. 

The multi-year collective data base of the se measl:.lres obtained 
by aeria 1 acti vi ti es over the 1 He of the project wi 11 be used to 
determine: 

7. 

(1) the i nfl uence of the previ ous wtnter' s phys i ca 1 
environmental conditions (based on AESweather records); 

(2) the influence (importance) of yearly snow/ice conditions 
during calving; and 

(3) the relationship between where cows calve and the 
subsequent rates of calves at heel in JUly of that y~~r. 

Ea~ly Survival Of Calves 

Early survival of newborn calves was determined' by examination 
of percentages of calves among all individual caribou seen and the ratios 
of calves per 100 breedi:ng cows and per 100 1+ yr-old femalesin grouped 
samples. of different individuals obtained by aerial searches in Ju.ne-July 
1990. . 

The mult'ii-year co,ll ect ive data base of these measures obta i ned 
by aeri al act ivit i esover the 1 i fe of the project will be used to 
determine: 

(1) the apparent i nfl uence of the prey i ous winter' s phys i ca 1 
environmental conditions (based on AES weather records); 

(2) the apparent influence of snow/ice conditions that 
prevailed during the calving period on subsequent early 
calf survival in that year; and 

(3) the likelihood that the Peary caribou populationwithin 
the BIC will reach a size within the near future, that 
would support annual sustained harvests, of any 
appreciable number. 

8. Snow/ice Measurements 

Two pieces of high-quality SPS steel rod (ca. 1.6 cm in diameter) 
were each cut 103.6 cm in 1 ength. One end of one 103. 6-cm sect ion was 
mi 11 ed and tapered toabl unt point forre] at ive ease of penetration 
through 'hard snow 1 ayers or i ce 1 enses in the snow cover. A grooved ri n9 
was scored 10 cm from the tip of the rod and every 5 cm thereafter for an 
overall l ength of 1-m. The 1 ast 1.9 cm of the rod wa's mi 11 ed down to 
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about 0.6 cm in diameter and threaded so that the second rod (when bored 
and tapped) could be attached, if desired. The bored hole in the proximal 
end of the second section of rod was tapped so that it would joint with 
the threaded distal end of the first section of rod, when necessary. The 
firstgrooved ring was scored on the second section of rod so that when 
meshed with the first sectio"n it formed a S-cm distance from 100 to 
105 cm. Thereafter, each 5 cm of the second section was scored off for an 
overall length of 2 m, when both sections are combined. The last 1.9 cm 
of the distal end of the second section of rod was reduced and threaded as 
was the first section so that either section could take a "T" handle. A 
hole was drilled through the centre of a 22.2-cm section of the same SPS 
steel rod material so that it would pass over the threaded distal portion 
of either of the two sections of 103.6-cm rod and could be secured by 
means of a winged-nut or a standard hex nut. Only the section of rod with 
the blunt point was used with the "T" handle attached to its distal end, 
when the snow coyer was 1-m or less in depth. 

A samp li ng tarpaul in was des i gned to permit the use of a 
systematic grid pattern sampling procedure for measuring snow depths. 
Grommets (2.5 cm inside-diameter) were set in the tarpaulin in three rows 
and three columns at 0.5 m on centre. This,design permitted nine point 
samples (measurements) to be obtained on 1-m2 at O.S,-m intervals. The 
steel rod was passed vertically down through each grommet' hole and 
pushed to the bot tom of the snow coyer (ground surface~ or top of ground 
fast i ce when present). The thumb and index fi nger were then pl aced 
immediately above the surface of the snow coyer and the rod was withdrawn 
from the hole. Snow depths were measured to the closest whol,e centimetre. 
The rod was read directly to the closest 5 cm. The difference, if any, 
was then measured tothe closest centimetre'by holding a steel measuring 
tape against thatportion of the rode Ice thickness measurements were 
made by chopp ing a vert i ca l profil e to ground l eve l wi th an axe. Then 
measuring the thickness of the ice with a steel measuring tape to the 
closest whole centimetre. 

Snow depth and ice thickness measurements were obtained from a 
7.S-km snow/ice course and al-km snow/ice course. Markers (20S-litre 
empty fuel drums) were dug about one-quarter of the way into the ground 
for the 7.S-km course in summer 1989. The 7.5~km course ran from about 
30 m in from the seacoast at an elevation of ca. 4 m amsl inland in a 
westerly direction to a point of land on.some of the highest ground in the 
study area (ca. 160 m amsl). The 7.5-km course consisted of 30 1-m2 

sample plots called "stations"": 16 stations were spaced systematically at 
0.5-km intervals along the main axis of the course from 0.0 to 7.5 km; and 
14 stations were established in 7 pairs with one marker of each pair 
pl aced 250 m north and the other 250 m south of each whol e ki l ometre 
station from 1.0 to 7.0 km. The 1-m sampling tarpaulin was placed about 
5 paces north of each drum-marker so that the 1-m2 samp les ite fe 11 
between 4 and 5 m north of each drum-marker. The 1-km course was located 
about 2 km inland from the seacoast. The 1-km course ran essentially 
north-south for 0.5 km from the 2.0-km North Station past the 2.0-km 
Station to the 2.0-km South Station of the 7.5-km course. Then, it made 
a right angle turn and ran downslope to the east toward the seacoast from 
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the 2.0-km South Stat i on for another 0.5 km past the 1.5-km Stat i on and in 
l ine with the 1.0-km North Station (but not all the way to it) of the 7.5-
km course. The 1-km course consisted of 41 stations each spaced 
systematically at 25-m intervals. Green garbage bags were partially 
filled with snow, tied-off~ and placed every 25 m as a marker for each 
station (except the'3 stations that coincided with drum-markers on the 
7.5-km course). 

, The 1-m2 sampling tarpau.lin was placed about 2.5 m(3 paces) 
eastward of each marker on the north-south running 0.5-km leg and 2.5 m 
northward on the east-west running 0.5~km leg of the 1-km course. 
Numbering of stations on both snow/ice courses was begun closest to the 
seacoast. 

s' Stakes (1.2 m x ca. 5 x 5 cm) were driven about 0.3 m into the 
ground at each station on both snow/ice courses in July 1990 to serve as 
permanent markers to facilitate repeat sampl ing at those sites. Each 
stake was set on the middle point (0.5 m, no. 6 sample point of the 9-hole 
sampl tng point pattern) immediately outside themargin of each 1-m2 sample 
site closest to the marker side of each station. Each stake was 
i dent ifi ed on two': si des at the top end with the stat ion number and:the 
remainder of the stakewas spray painted amber yellowand hi":'gloss re&'or 
orange. ' -

The ni~e grommet holes on the sampling tarpaulin were numbered ~ 
consecutively andsnow depths were always sampled in that chronological ~ '.: 
order (1 to '9) as fol10ws: (1) lst row, lst column - upper left corner; 
(2) lst row,:' 2nd column - upper çentre; (3') lst row, 3rd column - upper 
right corner; (4) 2nd row,3rd column - centre right side; (5) 3rd row, 
3rd column - lowerright corner; (6) 3rd row, 2nd co1umn - 10wer centre; 
(7) 3 rd row, 1 st "èo l umn - l ower1 eft corner; (8) 2nd row, 1 s t col umn -
centre left side.; and (9) 2nd row, 2nd co1umn - centre of tarpaulin. 

The hook portions of standard meta1 coat hangers weresnipped off 
onboth sides immediately be10w tihe twisted "neck" portion. They were 
then straightened to ca. 78 cm and one end tight1y coi1ed one and one
half turns so that a ca. 15 cm piece of hi-gloss orange flagging tape 
could be tied to the coi1, 1eaving two ca. 7 cm tails of f1agging on a ca. 
76 cm shaft. A straight hanger (shaft end first) was inserted and left in 
the no. 5 and no. 7 holes at eachstation on both snow/ice courses. This 
procedure pe,rmitted accurate placement of the sampl ing tarpaul in on 
subsequent dates. 

Patterns of the ob 1 i terat ion of snow' cover were obta ined by 
measuri ng the amounts of snow covered ground vs. snow-free ground over 
time on each of the 40 25-m interva1s between stations 1-2 through 40-41 
on the 1-km snow/ice course. A steel measuring tape was p1aced from the 
centre (no. 6 sample point) of one station to that of the next f()r each of 
the 40 pairs of stations and al1 segments of snow covered ground or snow
free ground were read to the closest 0.1 m and recorded in consecutive 
order. The amount of snow-free ground presentwas compi 1 ed' for all 40 
pairs of stations on each samp1e date to obtain a composite progression 
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with time of snow-free ground on the l-km course. 

9. Environmental Conditions 

Environmental conditions, especially any extreme or anomalous 
ones, were described qualitatively and quantified whenever possible. A 
general empirical description of snow/ice cover and seasonal conditions on 
l and and on the sea i ce were recorded in rel at i on to how they mi ght 
influence caribou distributions, aggregations, or movements/migrations. 

9.1. On-site weather records 

Weather observations at the field base camp were made twice daily 
at ca. 0700 and 1900. Each set of observations included (1) sky 
conditions and/or ceiling (100's ft, m = 30.48 x"100's ft); (2) 
visibility (miles, km = 1.609 x miles); (3) weather and obstruction to 
vision (brief description); (4) dry buld temperature (OC); (5) wind 
direction (at 5° intervals); (6) wind speed (knots . h-1

, km . h- 1= (1.852) 
knots . h-1

); (7) clouds and/or obscuri ng phenomena (types, amount); (8) 
maximum temperature (OC); (9) minimum temperature (OC); (10) precipitation 
(mm); and (11) remarks. Thermometers were housed in a modified Polar 
Continental Shelf Project whjte weather screenat ca. 1.5 m above ground 
level. A calibrated, transparent plastic raingauge was mounted upright 
on a vertical stake ca. 1-m above ground level i Wind speed was measured 
with a hand-held anemometer and wind direction was approximated with the 
aid of a fastened streamer. Cloud types were identified from a standard 
Atmospheric Environment Service cloud chart and cloud cover was visually 
estimated in amounts by tenths of the sky fr.om horizon to horizon. 

9.2. Off-site weather records 

Weather records were obtained from the Atmospheric Environment 
Service (AES) weather stations at Resolute Bay, Cornwallis Island, and 
Mould Bay, Prince Patrick Island. Only a cursory initial examination of 
those records was made for the current caribou-year (June 1989 to June 
1990). The following variables were included: (1) monthly mean daily 
maximum temperature (OC); (2) monthly mean daily minimum temperature (OC); 
(3) monthly average of daily mean temperature (OC); (4) standard deviation 
of monthly average of daily mean temperature CC); (5) monthly extreme 
maximum temperature (OC, for entire period of record); (6) monthly extreme 
minimum temperature (OC, for entire period of record); (7) rainfall (mm); 
(8) snowfall (cm); (9) total precipitation (mm); (10) standard deviation 
of each t6tal monthly precipitation; (11) number of days per month with 
total precipitation greater than 1-cm; and (12) depth of snow on ground on 
last day of each month (cm). 

la. Definitions Of Terms Or Style 

10.1. Values in parentheses 

When values are given in parentheses (x + y) in this report, they 
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always equal 1+ yr-old animals plus calves: e.g., caribou (36 +11) 
equals 36, 1+ yr-old caribou plus Il caribou calves. 

10.2. Measurements and units 

lhe measurements taken and units used are as given in 'detail in 
Miller (1987~, 1987Q, 1988, 1989). The reader should note. that when a 
reported distance (km), area (km 2 ), or density (km- 2 ) is taken to three 
places to the right of the decimal pofnt., it is done simply to allow 
convers ion to thenearest metre or square meter and i s not a refl ect i on of 
or a desire to inflate the apparent accuracy of the measurements. 

RESULTS AND DISCUSSION 

1. Aerial Activities -Nonsystematic Helicopter Se arches 

Peary ca'ri,bou within the BIC were surveyed by nonsystemat i c 
helicopter searches on 14 days between 31 ~ay and 10 July 1990 (Tables I-
Il, App. 1-4). Bathurst Island was aerially searched on 31 May~ l, Il, 
13, 15, 17, 22-24, 27 June, and 6-7 July; The western major satellite 
,islands of Alexander, Massey, and Marc were searched on 15, 23 June,,::'ând 
8 July; andVanier and Cameron on 17, 24 June, and 10 July. The :two 
northern major satell He isl ands of Helena and Sherard Osborn were on l y 
searched once, on 24 June. L imited resources did not permit the two 
eastern major satellite islands of Cornwallis and Little Cornwallis to be .~" 
sea,rched in 1990,. .}~.. ~.;";";~ 

, Aeri~l searches were carried out between 31 May and 1 June 1990 
on 14 of the 16 secondary satellite islands in the SIC. No cari:bou were 
seen on any of those i s lands. A 11 14 i s lands were heavily snow covered 
and it was judged that snow-free areas represented less than 10% of each 
i s land, based on vi'sual ; nspect i on dur; ng aeria l searches. Gri ffith 
Island in Barrow Strait was shrouded by "white-out" conditions and could 
not be searched. Croz i er 1 sl and ; n McDouga 11 Sound was surrounded by 
severa l kil ometres of open water and no attempt was made to reach the 
island for safetyreasons (the helicopter was on skidgear and t'he pilot 
would not fly there). B'aker Isl and in Intrepid ·Passage was al so searched 
on 13, 22, 27 June, and 7 July 1990 and no caribou were seen there. 

Helicopter support was available only between 31 May-1 June, 11~ 
27 June, and 6-10 July 1990 (App~ 1). Most {70.3%) of the time was spent 
on aerial searches between 31 May and 27 June. Bathurst Island received 
75% of this search effort; the five western major satellite islands 21.5%; 
the two northern major satellite islands 2.4%; and Baker Island 1.1%. The 
remaining 29.7% of t;!me spent in aerial searches was expended between 6 
and 10 July: 64.4% on Bathurst Island; 34.9% on the five western 
satellite islands; and: 0.7% on Baker Island. 

About 72% of the ove.ra 11 aeri al search effort was devoted to 
Bathurst 1 s land (App. 1). A 11 o1ment of effort among the 11 zones of 
Bathurst Island varied between 2 and 19% (mean time by zone = 314.5 ± 
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178.7 min (SD». The five western major satellite islands received ca. 
25% of the overall effort: of which 37.0% was allotted to Vanier; 15:3% 
to Cameron; 17.8%, Alexander; 25.9%, Massey; and 4.0%, Marc (mean time per 
island = 245.0 ± 151.1 min (SD». The two northern major satellite 
islands received less th an 2% of the se arch effort and Baker Island only 
1%. 

An average of 43.3 sightings of caribou' 100 min-lof search 
effort was obta i ned duri ng nearly 80 h of actua 1 he li copter searches 
(App. 1-3). Rates of caribou sightings were lowest between 31 May and 17 
June 1990 (Table 1: 23.9 caribou' 100 min-1

). The frequencies of sightings 
then increased significantly from 50.2 caribou 100 min-1 between 22-27 
June to 61.4 caribou . 100 min-1 between 6-10 July (X 2 =16.38, 2df; 
P <0.005). 

1.1. Relative numbers 

All 871 caribou sightings obtained by aerial searches between 6 
and 10 July 1990 are known to be of different individuals (Table 1). 
Thus, this grouped sample for Bathurst Island and the five western major 
satellite islands is the largest and the most spatially representative of 
all grouped samples obtaÎ'ned in 1990 .. Seventy-fi:vepercent(655), of those 
871 caribou were on Bathurst Island, 5~1 of them, were 1+ yr~old animals. 
The remaining 25% (216) of the 871 caribou were collectively on the five 
western major satellite islands (182 were 1+ yr-olds): (1) Alexander, 113 
caribou; (2) Massey, 56; (3) Vanier, 43; (4) Cameron, 2; and (5) Marc, 2. 

The mean frequency of occurrence of cari bou on Bathurst 1 s land 
by grouped s'amp les i ncreased si gn i fi cantly· over t i me among all six 
samplingperiods (X2 = 76.50, 5df; P <0.005}. Rates of caribou sightings 
were underrepresented during the 31 May-l June and 11-13 June periods. 
The 15-17 June rate was about as expected by chance alone. Then the rates 
of caribou sightings were slightly overrepresented during the 22-24 June 
period and markedly ove.rrepresented during the 27 June and 6-7 July 
periods. The mean frequency of occurrence of sightings of caribou on the 
five western major satellite islands did not vary significantly among the 
three sampling periods (X 2 = 2.64, 2df; P >0.05), although the total 
numbers of caribou seen during the first two periods (n = 138, 15-17 June; 
n = 131, 23-24 June) were only ca., 60% of the total number seen during 
the third period (n = 216, 8-10 July). 

There is no feasible way to extrapolate population estimates for 
caribou on Bathurst Island, the five western major satellite islands, or 
within the entire BIC from the caribou sightings obtained by nonsystematic 
aerial searches. The 871 different individual caribou counted on Bathurst 
(n = 655) and the ffve western major satellite islands (n = 216) between 
6-10 July 1990 indicate that the 1988 estimate of 1102 (± 146 SE) caribou 
within the entfre BIC (Miller 1989) is still realistic and likely a good 
approximate estimate for caribou within the BIC in summer 1990. The 
proportion of caribou that were seen on Bathurst Island in July 1990 
(75.2%) vs. the five western major satellite islands (24.8%) was 
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essentially equal to the effort expended in the nonsystematic aerial 
searches on Bathurst (71.9%) and the five western major satellite islands 
(25.4%). The ca. 3.0':1 caribou seen on Bathurst vs. the five western 
major satellite islBnds in July 1990 is similar to the ca. 2.5:1 caribou 
seen on those respective land areas in July 1989 (Miller 1991). The 
ratios suggest that proportioÎlately there were slightly more caribou 
present on the five western major satellite islands in July 1989 than in 
July 1990 (0.294 vs. 9.248: a 16% decrease in 1990 over the 1989 rate). 

1.2. Distri'butions and i;ntra-or i'nter-island movements/migrations 

Late spring and early summer distributions and movements of 
caribou within the BIC appearedcomplex in 1990. Although the data base 
is fragmenta,ry, pa,rti cul arly for the l ate May-early June peri od, severa l 

,generalizations can be deduced from the existing information. 

Bathurst Island. ,An apparently large but unknown proportion of 
'the island's caribou were already occupying northern Bathurst Island by 
our arrival in late May 1990. The snow cover appeared heavy and nearly 
complete. There were few snow-free patohes on either tnterior or coastal 
areas; only the most exposed, small patches of windblown ground were sribw
free,. Such snow-free patches were wi:dely di spersed on bl uffs or steêper 
coastal slopes and along the steeper and higher banks of large stream cuts 
of both intedor and coastal a:reas. Tt appea,red that less than 10%, and 
possibly muc,h less, of Bathurst Island was snow-free during late May and 
the first few days of June 1990, based on visual impressions during 
hel icopter fl ights. The sout:hwestern coastal area was essentially 100% 
snow covered::'and the southwestern interior only sl ightly less so. 

Cari bou,cont i nued to move eastward al ong the south coast (SC )i'o'and 
northward along tne southeast coast (SEC) and the northeast coast (NEC) 
throughout June into July 1990 (Tables 4 and 5). Most of the land 
remained snow covered until the third week of June, when the melt 
acee l erated raptdly over the next several' d'ays. Northward movements al so 
increased during the last 10 days of June and, at least, during the first 
several days of July along easte,rn coastal routes. to the NEC and along 
interior routes to the northeastern (NEI) and northwestern (NWI) 
interiors. At the same time, caribou continued movi'ngwestw,ard along the 
eastern sectilon of the north coast (NCE) onto the western sect i on of the 
north coast (NCW) and on to the northwest coast (NWC). Sorne caribou also 
crossed the sea iee to the two northern major satellite islands of Helena 
and Sherard Osborn. It islikely that sorne caribou also crossed the sea 
ice from the NWC or the NCW to sorne of the five western major .satell ite 
islands, based on changing numbers on those islands from June into July, 
but no direct evidence of this was obtained. 

ln early July 1990, caribou began ,pushing into the NEI and the 
southeast interior (SEI). The number of caribou on the NWI also increased 
but was masked by the proport i on a ,11 y greater Ï'ncreases on other i nteri or 
and coast al sites. Snow cover was greatly reduced onthose areas and the 
"greening" of the vegetation was advancing slowly on interior sites. The 
phenology of the flowering plants on the high plateaus of the i,nterior of 
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the island was not, for the most part, advancedto the flower head state 
until the second or third week of July in 1990. Caribou remained scarce 
on southwestern coastal (SWC) and interior (SWI) sites throughout all 
search periods. 

Eight of the Il zones of Bathurst Island were searched between 
31 May-l June 1990, with frequencies of caribou sightings being 
significantly overrepresented (Table 4: X2 = 45.15, 7df; P <0.005) on the 
SC, followed by those for the SEC, NEC, and NEI. When the north coast was 
subsequently searched between 11-l3 June, however, caribou were most 
frequently sighted on the NCW, followed by those on SEC and NCE sites 
(Table 4: X2 = 12.70, 6df; P <0.05). By 15-17 June the frequencies of 
caribou occurrence were greatest on the eastern portion of Bathurst Island 
(Table 5: X2 = 17.68; 1df; P <0.005). This condition was especially true 
for the northeastern part of the island where occurrences of caribou were 
overrepresented on the NEC, NCE, and the NEI (Table 4: X2 = 75.56, 5df; 
P <0.005). The occurrence of caribou remained highest on NEC sites during 
the 22-24 June period, with occurrences also being overrepresented on the 
SEC, NWC, and still on the NEI (Table 4: X2 = 79.90, 7df; P <0.005). On 
27 June caribou were favouring coastal sites (Table 5: X2 = 28.40; Idf; 
P <0.005 - coastal vs. interior) and the north of the island (Table 5: X2 

= 24.44, 1df; P <0.005 - north vs. south). Frequencies of caribou 
occurrencewere overrepresented in descending order on the NWC, NEC, SC, 
and NCE on 27 June (Table 4: X2 = 540.89, 9df; P <0.005). Between 6-7 
July caribou continued to favour northern sites (Table 5: X2 = 27.96, 
1df; P <0.005 - north vs. south) on the eastern portion of the island 
(Table 5: X2 = 9.42, 1df; P <0.005 - east vs. west) but increased 
movements away from coastal.sites into interior areas were also occurring. 
The frequencies of caribou occurrence were overrepresented in descending 
order on the NCE, NEC, NCW, NEI, and SElon 6-7 July (Table 4: X2 = 
302.02, 10df; P <0.005). The increasing number of caribou on NWI sites 
was masked by the proportionally greater levels in the east. 

Five western major satellite islands. The islands of Vanier, 
Cameron, Alexander, Massey, and Marc were first aerially searched between 
15 and 17 June. At the time, the frequencies of caribou occurrence were 
overrepresented on Ile Marc and Ile Vanier (Table 6: X2 = 60.41, 4df; 
P <0.005). The hi gh rate of occurrence on Ile Marc was caused by 15 
Juvenile animals that were moving to the southeast along the northeast 
coast, apparently having come from Massey Island on their way to Alexander 
Island. All of the caribou seen on Vanier, Massey and Alexander islands 
were on the southern portions of those tslands, mostly nearer the coasts 
than the i nteri ors. A 11 of the cari bou seen on Cameron 1 s 1 and were on 
northeastern coastal sites. Snow coyer appeared heavy and essentially 
complete, ev en on coastal sites. All existing snow-free sites were all 
small, usually only a few square metres in size and widely scattered. 

Wh en the five islands were again searched between 23-24 June, 
most of the caribou appeared to have redistributed themselves, with the 
highest frequencies occurring on Alexander and Massey islands (Table 6: 
X2 = 134.05, 4df; P <0.005). Most of the caribou appeared to be on Massey 
Island and few could be found on Ile Vanier. Snow coyer on Ile Vanier 
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100ked more complete than on Massey or Alexander is1ands, but the coasta1 
areas of a11 three is1ands remained most1y snow covered. A1though most of 
the 1andmass of each of the five is1ands remained snow covered~ snow-free 
sites appeared to be most prevalent on Alexander Island. In contra5t to 
the 15-17 June findi'ngs:, the cari bou seen between 23-24 June were mosUy 
on i nteri or sites. The absence of cari bou on Cameron 1 s land probab ly 
ref1ects more the fact that on1y the southeastern and northeastern coasta1 
areas were searched (due to "white-out" conditions over the .remainder of 
the is1and) than the possiib1e total absence of ca.ribou there. 

The pattern of caribou distribution among the five is1ands 
remained about the same, when. last searched between 8-il'0 Ju1y 1990 
(Table 1). The occurrence of caribou remained overrepresented on 
Alexander and Massey islands (Table 6: X2 = 171.35, 4df; P <0.005), 
having in.creased notkeab1y on Alexander. Although the frequency of 
caribou occurrence was underrepresented on Ile Vanier, the actua1 number 
of caribou had increased from23-24 June. Cameron ·ls1and received 
intensive coverage du~ing this 1ast searth period but on1y two caribou 
were found there. 

On an island basis, the frequenciesof caribouoccurence·.;J1) 
i ncreased conti nually on Alexander I!sland (Table 6: X2 = 42.73 ,2af; 
P <0.005) fram mi:d June. to early July; (2) remained unchanged on Mas'sey 
Island (Table 6: X2 = 2.36, 2df; P >0.005); (3) dec1ined on Ile Vanler 
(Table 6: X2 = 41.44, 2df; P <0.005) and Cameron Island (Table 6: X2 = 
46.3'5, 2df; P <'0.005), being 10west in 1ate June; and (4) dec1ined 

. cont i.nua llyover t i me on Ile Marc (Tabl e 6: X2 = 82.26, 2df; P <O. OQ5) . 
The changing; number and frequenci es of cari bou occurrence among these 
iS1ands,séêmingly, required inter-is1and movements among theml:and 
probab 1 y from Bat~curst 151 and.;· 

Thetwo northern major satellite is1ands. We saw 23 caribou on 
Helena Island and lIon SHerard Osborn Island on 24 June 1990, during the 
single search of the two'northern major satellite islands (App. 1-3). 
Most of the caribou se en on 24 June appeared to still be moving westward 
a10ng the north coasts of both is1ands. The impression was that at 1east 
most of the caribou on, Helena and Sherard Osborn is1ands were 1ike1y from 
a sp1i:nter movement of those caribou that were then moving westward a10ng 
the north coast of Bathurst Island (how long those caribou remained on 
Helena or Sherard Osborn is unknown). 

Origi:na1 plans called for 10w-1eve1 aerial searches over the sea 
ice for evidence of inter-is1and movements by Peary caribou in the 
Bathurst Island complex (cf. Mi,11er et li. 1977Q, ,Miller and Gunn 1978, 
1980, Mille.r et li. 1982). Poor visibility over the sea ice due to 
compl;ete snow coyer (no meltwater on sea ke) and "white-out" condit; ons 
prevailed,however, during all attempts to do so. The pHot refused to 
f1y be10w 150 m while over sea ice at all times dur;:ng May and June 1990, 
wh i ch made search ing for car; bou t ra i'1 s on the sea ; ce unfeas i b 1 e. Some 
consolation can be had in the fact that thesnow coyer on thesea ;ce 
remained in a powdery, wi'ntry state until late June 1990. Thus, caribou 
trai1s wou1d not have set up in the snow and would have been ob1iterated 
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by wind action within a few hours, at most, of having been put down. 
Evidence for inter-island movements, at least among the western satellite 
islands, cornes from the following. (1) The highly skewed sexjage 
composition of caribou on the western satellite islands. (2) The 
apparently ongoing changes in numbers of caribou on those islands during 
at least June 1990. 

1.3. Sex/age composition 

Nonrandom distribution of 1+ yr-old caribou by sexjage classes 
within the BIC (among the Il search zones on Bathurst Island and among 
Bathurst and each of the five western major satellite islands) markedly 
influenced and confounded the determination of sex/age composition at the 
population level. All grouped samples,except the last one (6-10 July 
1990) suffer from incomplete spatial coverage and relatively small sample 
sizes (Table l, App. 2). 

The best information obtained during 1990 (Table 1) suggests that 
the sex/age composition of the population of 1+ yr-old caribou within the 
BIC favoured young animals, with 153 juvenile/yearlings:100 breeding cows 
or 233 juvenile/yearlings:100 bulls. Bulls were well represented at ca. 
66 bulls:100 breeding cows and about 3 in .every 10 animals were breeding 
cows. 

Females (1+ yr-old) equalled 64.4% of all 1+ yr-old caribou, 
based on the actual counts (Table 1). Those segregation counts (Table 1) 
suggest, however, that there were only 45 juvenile/yearling males:100 
juvenile/yearling females, which appears questionable as the "primary sex 
rati 0" for the speci es i s supposed~y 51 males to 49 fema les at. bi rth 
(e.g., Miller 1974). The percent age of 1+ yr-old femalesdropped byabout 
14% to 55.4%, wh en l assumed that only 50% (rather than the 68.8% obtained 
from the counts) of the juvenil e/yearli ngs shoul d have been fema 1 es. 
Thus, the representation of females i'n the population appears to lie 
somewhere between 124 (adjusted) to 181 1+ yr-old females:100 1+ yr-old 
males. 

Males (1+ yr-01.d) equalled 35.6% of all 1+ yr-old caribou, based 
on the actual counts (Table 1). Male representation increases by about 
26% to 44.6%, however, when the juvenile/yearling animals are adjusted to 
a 50:50 sex ratio. Thus, the representation of males in the population 
appears to lie somewhere between 55 to 80 (adjusted) 1+ yr-old males:100 
1+ yr-old females. 

Bathurst Island. Aerial searches yielded 890 sightings of 
caribou between 31 May and 27 June and 655 sightings on 6-7 July 1990 
(Table l, App.2). Spatial overlaps involving possible uneven 
distribution of sex/age classes by major land areas and temporal spans 
(involving possible redistributions throughout the overall sampling 
period)· probably sometimes caused over- or underrepresentation of sorne 
sex/age classes and duplication of effort (possible repeated counts of the 
same individuals) in June 1990. Therefore, the grouped sample of 655 
caribou known to be of different individuals on 6-7 July taken from all Il 
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zones on Bathurst Island is both the largest and most representative on an 
island-wide basis (Table 1). T~e second and third largest samples 
obtained on 22-24 (n = 305) and 27 June (n = 281) are less satisfactory 
because both samples were somewhat more spatially restri~ted (zones SWC, 
SWI,NCW (22-23/6), and zone NCW (27/6) were not searched) and resulted in 
overrepresentat i on of males (ca. 44% and 25% ma les overrepresented, 
respectively, when compared to the ~-7 July sample structure). Females 
equalled 64.3% of the 527 1+ yr-old caribou sampled on 6-7 July1990 
(Table 1), based on the actual count. It appears that the postcalving 
structure of the ca'ri bou populat i on segment on Bathurst 1 s land in earl y 
July 1990approxfmated 16.5% bulls, 2.7 .3% breeding cows, 19.5% calves, and 
36.6% juvenile/yearl ings of both' sexes (ca. 7.a% Juvenile males, 15.4% 
Juvenile females, 5.2% yearling males, and 9.0% yea,rnng females). When 
the juvenile/yearling sample (n = 240) is adjusted to an assumed 50:50 sex 
rat i 0, the percent age of 1+ yr-o l d femal es drops by 11.8% to 56.7% 
(juvenile/yearli'ngfema]es were significantly overrepresented among all 
juvenile/yearlings (Table 1: X2 = 26.14, 1df; P <a.005). 

Five western major satellite islands. The numhers of caribou 
that the three aerial searches yiel,ded during June-July 1990 varied 
markedlybetween the first two and the third search (Tables 1,6). As/the 
8-10 July sample' far exceeded the two prior ones, it was used:/to 
approximate the postcalving sex/age structure of the cari.bou population 
segment on the five western major satellite islands in early July 1990: 
17.6% bulls, 20.4% cows, 1.5.7% calves, ~nd 46.3% juvenile/ yearlings of 
both sexes (ca. B.8% Juvenile males, 17.6% Juvenile females~ 3.2% yearling 
males, and 16.7% yearling females). Females equalled 64.8% of the 182 1+ 
yr-old cariboU sampled on 8-10 July 1990 based on the actual count (T~ble 
1). Wh en the juvenil e/yearl i ng sample (n = 100) i s adjusted to an assU'med 
50:50 sex ratio, the percentage of 1+ yr-old females drops by 20.4%1(to 
51.6% (juvenile/yêàrling females were significantly overrepresented among 
all juvenile/yearlings (Table 1: X2 = 23.04, 1df; P <0.005). 

Accuracy of sexlage classifications. The evaluation of the 
airborne observer's ability to consistently visually recognize and 
separate Juveniles from yearlings and to make accurate sex determinations 
for both j'uveniles and yearlings rema;:ns ongoing. The 1.990 segregations, 
like those in June 1989 (Miller 1991), resulted i:n an unexplainable 
overabundance of Juveniles over yearlings (1.5 Juveniles: 1 yearl ing); 
female Juveniles over male Juveniles (2.1 females:1 male); and female 
yearlings over male yearlings (2.3 femal,es:1 male), based on the 6-10 July 
1990 samp le. lt i s probabl e that much of th i s overrepresentat ion of 
females, at least among the Juveniles, can be explained by the mistaken 
classification of nonpregnant cows as Juvenile females du,ring June-July of 
the year. It now seems reasonable to assume that the "drab appearance~ of 
a "breeding cow" at that time of the year is more a function of the burden 
of carryinga fetus tofull-term or near-termand thus applie.s to aTl 
pr~gnant females regardless of age. Therefore, while most "breeding cows" 
will be 3+ yr old, a certain percentage, most likely varying annually, 
will be Juveniles (2 yr old) or ev en yearlings (1 yr-old). This condition 
would explain the total lack of any juvenile or yearling females with 
ca l ves at heel in June-July 1990 as well as much of the overabundance of 



20 

juvenile/yearling females in the 6-10 July 1990 sample of caribou 
segregated by sex and age. Proportional representation of sex/age classes 
in the 6-10 July sample is within previously reported levels for calves, 
bulls, and all 1+ yr-old females, although somewhat low for breeding cows 
(e.g., Miller 1974, 1982). A more complete evaluation of the results 
awaits a better understanding of the probable bias associated with the 
consistent recognition of all the individuals in all of the designated 
sex/age classes. 

1.4. Social formations 

Caribou were seen on 580 sites throughout the six search periods 
(Table 7). Groups of two or more individuals constituted 82% of those 
observations. The remaining 18% of the observations were of solitary 
animals: 32 bulls (5%); 23 cows (4%); and 50 juvenile/yearlings (9%). 
A 11 groups (n = 475) averaged 4. ~±2 . 76 (SO) and ranged from 2 to 23 
members each: mixed sex/age groups (n = 316), mean 4.4±3.13 (SO), range 
2-23; and male-only groups (n = 159), mean 3.5±1.64 (SO), range 2-10. 

Overall, mixed sex/age groups averaged significantly larger than 
male-only groups (t-test; P <0.001). When comparedas grouped data on a 
six-sample-period basis (Table 7), however, this significant difference 
pertained "to only the 6-10 July 1990 period (t-test; P <0.001). The mean 
group size for mixed sex/ag~ groups with ca1ves present during 6-10 Ju1y 
1990 a1so averaged significant1y greater than the mean for mixed sex/age 
groups without calves present during that period (Table 8). The presence 
of newborn calves in those groups accounted for the significant 
d ifference; when cal ves were exc 1 uded from group si zes there was no 
significant difference between group sizes for groups that had ca1ves 
exc1uded vs. those that had no calves (Table 8: t-test; P >0.05). 

The average group size for male-on1y groups did not vary 
significant1y among any of the six search periods (Tables 7 and 8). The 
1argest ma1e-only group seen was only 43% as large as the 1argest mixed 
sex/age group with ca1ves present. 

Group formations fo1lowed the same genera1 patterns exhibited in 
1985 (Miller 1987!), 1988 (Miller 1989), and 1989 (Miller 1991). 

On an island basis, only the sample sizes for Bathurst Island 
were large enough to be meaningfu1. As in the overa1l sample, a11 mixed 
sex/age groups averaged significant1y 1arger than male-on1y groups on1y 
during the 6-10 July 1990 sampling period (Table 8: t-test; P <0.001). 

1.5. Calving period, calf production~ and early survival of calves 

The data suggest that only about one-third of the potentia1 calf 
births within the BIC had occurred by 24 June 1990 (Tables 9 and 10). By 
10 July 1990, either on1y 60% of the calf production remained a1ive or 40% 
of the maximum potential calf production had not been realized, based on 
percent age of calves in the s'ample (Table 10). Also, by 10 Ju1y on1y ca. 
73 out of every 100 breeding cows were still accompanied by calves and 
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only 35 out of every 100 l+yr-old females still had calves at ,heel 
(Table 9). Although these data indicate a relatively poor 1990 calving 
season within the BIC compared to 1961 (Tener 1963), 1985 (Miller 1987~), 
1988 (Miller 1989), and 1989 (Miller 1991), the low rate of calf 
production in 1990 does not even begin to approach the almost tbtal lack 
of calves during the severely environmentally tmpacted calving season in 
1974 (Gauthier 1975, Parker et li. 1975, Fischer and Duncan 1976, Miller 
et li. 1977~). 

The shedding: ofhard antlers (previous year's growth) by breeding 
cows was not well synchronized with calving, especially the peak calving 
period (Table Il, App. 4). Ninety percent of the breedingcows had cast 
both (ca. 84%) or one (ca. 6%) of their hard antlers before· 17 June 1990, 
when about only 46 out of every 100 of those cows had calves at heel. 
Subsequently, essenti:ally all (ca. 97%) of the breeding cows were without 
hard antlers before 27 June and no cows were seen after 6 July that still 
retained hard antlers. 

Bathurst Island. Not a single newborn calf occurred among the 
69 caribou segregated by sex/ age on 31 May and 1 June 1990 (Tables l, 9 
and 10). Although'~the hel icopter was not avail abl'e f,rom 2 to 10 June;: no 
cal ves were found among 21 cari bou seen by ground observe,rs in.the 
vicinity of the CWS base camp. By 11 June, when thehelicopter was again 
in use, on ly 3 (5.1%) of the 59 cari bou segregated were newborn cal ves. 
Proportions of newborn calves among all caribou seen then rose slowly to ~" 
7.3% (3/41) on 13 June and averaged 11.6% (± 2.27% SE) between 15 and 
27 June 1990. The helicopter was not available from 28 June to 6 JÜly. 
By 7 July th:e proportion of calves among all caribou seen had risen~ to 
19.5%, based" on 6-7 July 1990 segregation counts. Unfortunately/'no 
helicopter support was available after 10 July 1990 to further investigate 
calvi,ng in 1990. 

Five~estern major satellite islands. Although calving on these 
five islands roughly paralleled that on Bathurst Island on a collective 
basis (Tables 1,9 and 10), timing of calving, initial calf production, 
and early su:rvival of calves varied noticeablyamong the five satellite 
islands (and Bathurst Island, ona six-island comparison basis). 

Proport i ona l representation of cal ves among a Hcari bou seen was 
highest on Massey Island and ranged from 20.4% (9/44) on lS June to 29.2% 
(21/72) on 23 June to 26.8% (15/56) on 8 July 1990. Calving also appeared 
to proceed faster here than el sewhere within the B'IC. On 15 June 1990, 9 
(37.5%) of the 24 breedi'ng cows seen on Massey Island had newborn calves 
at heel, 21 (80.8%) of 26 cows had calves with them on 23 June; and 15 
(88.2%) of 17 cows were accomp"anied by calves on 8 July. 'Ratios of 
calves:100 1+ yr-old females were ca~ 26., 41, and 39, respecttvely, during 
the same time period. Early survival of calves on Massey Island appeared 
to dec l i ne i nsi gn ifi cant l y by ca. 8% on a percent age bas i s and on l y by ca .. 
3% based on changes in the ratios of calves:100 1+ yr-old females between 
23 June and 8 July 1990. Ratios of calves:100 breeding cows during the 
same time period suggest, however, that no decl ine occurred and that 
successful calving actu'ally continued on Massey Island after 23 June 1990 
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(based mainly on the fact that no juvenilel yearling females were ever 
seen with a calf at hee 1 duri ng any of the three search peri ods) . The 
above findings indicate that calving on Massey Island had peaked before 
23 June 1990, while calving by that date on the other satellite islands, 
and on Bathurst Island, was still advancing towards the halfway point 
(Tables 9 and 10). Observed maximum calf production on a percentage basis 
was greater on Massey Island than on other islands where calves were seen 
within the BIC: being over 3.6 times that on Ile Vanier; by over 2.0 
times that on Alexander Island; and 1.5 times that on Bathurst Island (X 2 

= 13.74, 3df; P <0.005). 

The maximum rate of calves:l00 breeding cows was highest on 
Massey Island (88.2): exceeding that on Ile Vanier (44.4) by nearly 100%; 
Bathurst Island (71.5) by 23%; and Alexander Island (84.2) by only 5%. 
The maximum ratios of calves:l00 1+ yr-old females was also highest on 
Massey Island (41.2): exceeding that on Ile Vanier (22.2) by 86%; 
Alexander Island (27.6) by 49%; and Bathurst Island (37.8) by only 9%. 

Thus, calving in 1990 appeared earlier and more successful on 
Massey Island than on any of the other satellite islands or Bathurst 
Island. This apparent significant difference was not well supported, 
however, by the comparison of maximum ratios of calves:100 breeding cows 
or calves:l00 1+ yr-old females among those four islands. The significant 
difference of calves:100 breed'ing cows (X2 = 15.96, 3df; P <0.005) only 
pertains because of the high (65%) contribution to the Chi-square by the 
low maximum rate of calves:100 breeding cows on Ile Vanier (44.4). When 
the comparison of maximum ratios of calves:l00 breeding cows was 
restricted to Massey, Alexander, and Bathurst islands, no significant 
difference ~as obtained (X2 = 1.90, 2df; P >0.1). Also, no significant 
difference exists among the maximum ratios of calves:100 1+ yr-old females 
o.n all four islands (X 2 = 6.07, 3df; P >0.05), even though Ile Vanier 
contributed 43% to the value of the Chi-square. 

No newborn calves were among the 16 caribou seen on Alexander 
Island on 15 June 1990 (App. 1). By 23 June, only ca. 5% (2) of the 43 
caribou seen on Alexander Island were newborn calves. The maximum 
percent age of calves among all caribou (113) on Alexander Island was 14.2% 
(16) on 8 July. None of the breeding cows seen on Alexander Island on 15 
June 1990 had a calf at heel; 2 of 4 cows had calves at heel on 23 June; 
and 16 (84.2%) of 19 cows were accompanied by calves on 8 July. Ratios of 
calves:l00 1+ yr-old females ranged from ca. 18 (2/11) on 23 June to ca. 
28 (16/58) on 8 July 1990. 

Changes in the numbers of calves and cows (as well as all other 
caribou) on Alexander Island during June-July 1990, seemingly, mainly 
reflects late June movements of cow-calf pairs (and possibly associated 
social group members) from Massey Island to Alexander Island. The 
increased number of caribou on Alexander Island in early July 1990 
possibly could have resulted from more complex inter-island movements 
among Vanier, Massey, northwestern Bathurst, and Alexander islands. 

Any measure of early mortality of calves on Alexander Island is 

1 
1 
1 
,1 

1 
'1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



1 
1 
1 
1-

1 
1 
1 
'1 
1 
1 
1 
1 
1 
1 

-1 

23 

confounded by the percentage of ca1ves and ratios of ca1ves to breeding 
cows or' to 1+ yr-01d fema1es each increasing over ttme with each 
subsequent search from June into ear1y Ju1y 1990. It appears that the low 
percent age of ca1ves (and thus the apparent 10w production of ca1ves) was 
most1y a reflection of the high representation of juvenile/yearling 
fema 1 es (ca. 40% of a 11 1+ yr-o 1 ds) on Al exander 1 s land, none ofwhi ch was 
accompan ied bya calf. On the bas i s of ca. 84 ca 1 ves : 1 OObreed i ng cows on 
Alexander Island on 8 Ju1y 1990,. both the initial calf production and 
ear1ysurviva1 ofca1ves must be considered re1ative1y successfu1. The 
fact that apparentJy no juveni1e or yearling females contributed to calf 
production in 199~, detracts somewhat from this tentative conclusion. It 
appears that the major prob1em lies in the fact that on1y ca. 28% of all 
58 1+ yr-01d fema1es observed on8 Ju1y had ca1ves at hee1 (or had 
produced calves) 1:n 1990, based on the assumption that about 70% of all 1+ 
yr-01d fema1es are expected tobe producers i:n a typica1 year(e.g., 
Dauphine 1976). 

Percentages of cal ves amonga 11 cari bou on Il e Van i'er were 10w 
and varied markedly in 1990: 8% of 50 caribou seen on 17 June; no ca1ves 
or fema 1 e cari bou were seen among 11 cari bou on 24 June; and ca. 7% of 43 
cari bou seen on 10 Ju1y. Four of the ni ne breedi ng cows seen on 1,1 e 
Vanier had calves at hee1 on 17 June; and only 3 of 8 cows were strll 
accompàniedoyca1veson 10 Ju1y 1990. ' 

It appears that calf production was poor on Ile Vanier in 1990. 
It ;s likely that unfavourab1e snow-ice conditions caused most cows and 
their associated group members ta leave Ile Vanier in late June in search 
of better fo~aging conditions. A1though there is no direct evidence for 
the assumedmovement, the probabil i ty is supported by the fact that the 
24 June helicopterJsearch of Ile Vanier was intensive and approached 100% 
coverage. The gené'ra-1 1 ack of caribou, especi a lly fema 1 es, appeared rea 1 
(and it is my opini:on that we did not miss any significant number of 
caribou on Ile Vanier during the 24 June 1990 he1 icopter search). 1 
be1ieve that the return of observed caribou ta nearly equa1 numbers and 
composition on 10 Ju1y as seen on 17 June 1990 can best be exp1ai'ned by 
subsequent revers al of movements (most 1 ike1y by the same caribou) to Ile 
Vanier in 1ate June 1990. 

No cows (or calves) were seen on Cameron Island or Ile Marc 
during any of t~e three se arch periods in June-Ju1y 1990 {App. 1). This 
condition is consistent with findings for those is1ands during the same 
tempo ra 1 peri od 1'n 1985 (Mi 11 er 1987 A), 1988 (Mi 11 er 1989) and 1989 
(Miller 1991) .• 

Interpretation of initial calf production and early survival of 
ca1ves in June-July 1990 is comp1icated by the sometimes highly skewed 
sex/age composition of the various samp1es both on an is1and-basis and 
between or among i s 1 ands. Therefore, the most fea,s i'b 1 e approach to 
ana1yzing these results in more detail appears ta be by firstapplying a 
given set of assumptionsapplicab1e to the entire BIC caribou population. 

(1) Assumption: 1. That the 36 ma1es:64 fema1es among the 7091+ yr-old 



24 

caribou sampled within the BIC, 8-10 July 1990, is an accurate 
representation of the sex structure of the BIC inter-island population of 
caribou. 

(2) Assumption 2. That we can expect ca. 70% of all 1+ yr-old females 
to, at least, be pregnant if not produce calves in an average year (based 
on literature for barren-ground caribou (R. 1. groenlandicus) e.g., 
Dauphine 1976}. 

(3) Assumption 3. That all caribou (100%) identified as "breeding cows" 
during May-July of the year were indeed bred and that each subsequently 
lost their fetus, produced a nonviable offspring, or produced a viable 
neonate. (A corollary to this assumption is that adult cows who were not 
successfully bred the previous autumn would not appear as adult cows in 
the next spring and would thus be classified as Juvenile females, 
especially females Just "coming of age", because of their better general 
appearance, advanced new antler growth, and no obviously distended udder.) 

The above set of three assumptions allows a reevaluation of 
calving by caribou within the BIC in 1990 as follows. 

Based on th~ above assumptions it appears that (1) ca. 40% of the 
potential maximum production of calves withi.n the BIC di.d not occur in 
1990 (no dead cal:ves were found). (2) ca .. 27% of the breeding cows either 
did not produce calves (bring fetuses tofull-term) in 199B or had lost 
their calves by 10 July 1990; and (3) only half (50%) of the maximum 
potential production and early survival of calves among all 1+ yr-old 
females was realized in June-July 1990. 

Although much of the ca1ving appearedlate in 1990 (after27 June 
on Bathurst Island), the time 1apse between subsequent calving and 6-10 
July was 1ikely great enough for al1 initial and essentially al1 ear1y 
calf mortality to have taken place. This assumption is based on the 
related literature that indicates that essentially all early mortality of 
caribou calves occurs within the first few hours or days of 1ife (e.g., 
Zhigunov (1961), Miller and Broughton (1974), Baskin (1983), Mauer et ~. 
(1983), Whitten et~. (1984), and Miller et~. (1988). 

Thefollowing tentative conclusions can be drawn on an is1and-
basis. 

Bathurst Island. On Bathurst Island it appears that (1) only 
.ca. 63% (19.5/31.0) of the maximum potential calf production occurred in 

1990 or 37% was 10st by 7 July 1990; (2) ca. 29% (100.0 - 71.5/100.0) of 
the breeding cows either never produced calves in 1990 or lost their 
newborn offspring by 7 July 1990; and (3) only 54% of the maximum 
potential reproduction and ear1y survival of calves for all 1+ yr-old 
females was realizedas of 7 Ju1y 1990. 

Massey Isl and. On Massey Isl and the apparent high maximum 
production of calves (29.2%) obtained on 23 June 1990 must be adjusted to 
compensate for the missing male segment by assuming that the 51 1+ yr-old 
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females should equal 64% of the sample of 1+ yr-old caribou. Therefore, 
the adjusted sample size becomes 101 (51/0.64 + 21 calves) and the 
proportion of calves is reduced by ca. 29% to only 20.8% of all caribou 
on Massey Island on 23 June 1990 (which is more similar to the maximum 
proportion of calves on Bathurst Island on 7 July 1990). Thus, we must 
assume that ca. 33% (31.,0 - 20.8/31.0) of the maximum potential calf 
product i on al so ei ther di d not occur before 23 June in 1990 or sorne 
unknown portionbeyond 33% was produced and lost before that date. When 
the sampl e of 56 ca'ribou, 26.8% cal ves, seen on Massey Isl and on 8 July 
1990 is adjusted for the missing male segment to 76 (39/0.64 + 15calves) 
the percent calves drops to 19.7% (essentially equal to that for Bathurst 
Island on 7 July 1990}. This condition suggests that only ca. 5% early 
mortal ity of calves occurred between23 June and 8 July 1990 on Massey 
l s land. Producti on or survi'va l of cal ves among breedi ng cows on Massey 
Island was more favourable t'han elsewhere at only ca. 12% los.s (100.0 -
88.2/100.0). But only 59% (41.2/70.0) of the maximum potential calf 
production and early survival for aH 51 1+ yr-old femaleswas realized on 
Massey Island by 23 June 1990. This value dropped to 55% (38.5/10.0) of 
the 39 1+ yr-old fema]es seen on Massey Island on 8 July 1990, suggesting 
a calf loss ofon·ly ca. 7% between 23 June and 8 July 1990·. 

Alexander Island. When the 58 1+ yr-o l d fema les seerr;' on 
Alexander Island on 8 July 1990 are adjusted to compensate for missing 
males the adjusted sample size 1's reduced by ca. 5% to 107 ('58/0.64 +' 16 
calves). Therefore,the observed 14.2% calves is slightly increased to 
15%. This suggests that about half (52%) of the maximumpotential calf 
production on Alexander Island. in 1990 eit'her did not occur or was lost. 
Production or survival of calves among. breedi'ng females was, however, 
relati'vely high compared to that for Bathurst Island and Ile Vanier .. .Qnly 
ca. 16% (100.0 7 ~4.2/100.0) of the breeding cows either never prodticed 
calves or lost them 'by 8 July 1990: 90%higher than on Ile Vanter; ca. 
18% htgher than on Bathurst Island; and on1y ca. 5% lower than on Massey 
Island. However, only ca. 39% of the potential maximum calf production 
and early survival of calves for all 58 1+ y-old femaleswas realized on 
Alexand~r Island inearly July 1990. 

Ile Vanier. Unlike the other islands where calves were seen, 
the highest representation of calves on Ile Vanier occürred on. 17 June 
1990. Representation of 1+ yr-old females was ma,rkedly low at 39% 
(18/46). Adjustment of that sample size ta equal 64% results in an 
adjusted sample size'ofonly 32 (18jO.64 + 4 calves). Thus, the value of 
8% calves. is increased ta 12.5% (4/32) cal.ves (only slightly less (17%) 
than the proportion of calves on Alexander Island on 8 July 1990). This 
condition s'uggests that 60% (31.0 - 12.5/31.0) of the potential max;,mum 
calf production on Ile Vanier either never occurred or was lost by 17 June 
1990. When the 10 July sample was used for Ile Vanier, the 'adjusted 
sample size became 36 (21/0.64 + 3 calves) and yielded only ca 8% calves, 
suggesting that only ca. 26% of the potential maximumsurvival of calves 
was realized on Ile Vanier by 10 July 1990. In turn, it appears that on 
Ile Vanier, 56-62% (100.0 - 44.~, 1J ~une; and 100.0 - 37.5, 10 July) of 
the breeding cows, and 69-80% (70.0 - 22.2/10 .. 0, 17 June; and 70.0 -
14.3/70.0,' 10 July) of the 1+ yr-old femaleseither had not produced 
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calves or had lost their calves by 10 July 1990. 

2. Ground Activities 

2.1. Snow depth measurements 

Snow depth measurements (including zero values) were obtained 
from 7866 sample sites at 71 sampling stations along the 7.S-km and }-km 
snow/ice courses during May-June 1990. Sampling effort on both the 7.5-km 
and }-km snow/ice courses was governed mainly by noticeably marked changes 
in prevail ing weather or the snow pack (e.g., continual positive and 
especially increasingly high ambient temperatures; prolonged marked 
changes in wind velocity or prolonged major directional changes in 
prevailing winds; and increasing wetness or settling (compaction) of the 
snow cover). Only 13 of the 71 snow/ice stations were entirely snow-free 
and terminated by 22 June 1990 (App. Sand 6). By 21 June, however, the 
snow cover was in an advanced state of deterioration and travel by 
snowmobile or on foot was difficult and could not be done without marring 
the landscape. Therefore, 1 arbitrarily decided to terminate all sampling 
stations when the mean value of snow depth for a11 nine sample sites 
became 10 cm or less. By 24 June, travel became most difficult with 
standing water turning the thawed ground to ooze on most areas; therefore, 
1 decided to terminate all remaining stations regardless of the amount of 
snow cover persisting on each. 

7.S-km Snow/ice Course. Snow depths (n = 2700) were measured, 
or recorded as zero values, on 10 different days at all 30 stations (270 
sample sites) from 28 May to 2S June 1990 (Table 12). Time intervals 
between samples averaged 3.1 d (±1.73 d, SO) and ranged from } to 7 d. 
Snow cover on the, 7.S-km course was highly variable, both within the sets 
of 9 sample sites at each of the stations and among all sampl'e' sites at 
all stations .. Where snow cover persisted on individual sample sites, it 
averaged 22-31 cm and ranged from 1 to 100 cm in depth during the 28 May-
16 June period (Table 12). 

When the 7.S-km snow/ice course was first sampled on 28 May 1990 
all but one of the 270 sample sites at the 30 stations were snow- covered 
(Table 12). Snow-free sample sites then increased to ca. 11% by 4 June. 
Fresh snowfalls and major shifts in the directions of prevailing winds 
caused a reduction in snow-free sample sites to ca. 7% by 7 June and ca. 
2% by 11 June. Percentages of snow-free sample sites increased ta ca. 13% 
by 14 June and 18% by 16 June. By 20 June ca. 27% of the sample sites 
were snow-free. After 22 June 1990, the temporal aspect of natura11y 
occurring snow-free sample sites could not be accurately tracked at each 
station because of the need for altering the sampling procedures (i.e.~ 
most stat ions were terminated from 22 to 25 June wh il e sorne or a 11 of the 
sample sites at each of those stations were still snow-covered). 

Only seven stations on the 7 .S-km snow/ice course became'entirely 
snow-free and were terminated before 22 June 1990 (App. 5). On 22 June, 
16 more stations were terminated: 5 were entirelj snow-free; 7 were still 
partially snow-covered (S-8 snow-free sample sites each); and 4 still each 
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had all 9 sample sites snow-covered. Six of the remaining 7 stations were 
closed out on 24 June, 3 were partially snow~covered (2-7 snow-free sample 
sites each)~ and 3 were still entirely snow-covered. The last station was 
still entirely snow-covered when terminated on 25 June 1990. 

l-km Snow/ice Course. Snow depths (n = 5166) weremeasured, or 
recorded as zero v'al ues, on 14 different days at an 41 stations (369 
sample sites) from.2 to 25 June 1990, (Table' 13). Time inte.rvals between 
samples averaged 1.8 d (± 0.55 d, SO) and ranged from 1 to 3d. As on the 
7.5-km course, snow coyer on the 1-km cours'e was highly varia'ble both 
within sample site sets' an'd among all stations. Where snow coyer 
persisted on individual sample sites, it averaged 19-26 cm and ranged from 
1 to 97 cm during the 2-19 June period (Table 13)~ 

The l-kffil snowji ce course was ,esta'b 1 i shed to permit more i ntens ive 
samp 1 i ng of the then preva il i ng 'snow coyer and: any subsequent format ion of 
g,round fast i ce. The I-km course was located on the coasta 1 s 1 ope about 
midway between the seacoast and the first rise of high ground toward the 
i nteri.or of the i s land,.When the l-km course wa's fi rst samp 1 ed on 2 June, 
all but one of the 369 sample sites at the 41 stations were snow-covered 
(Table 13). Snow-free sample sites then increased to ca. 3% for the~2-
4 J.une period. Fresh snowfalls and major changes in the directions,of 
prevail ing wi'nds causeda reduction in snow-free sample sites to ca. 2~,by 
8 June and none (0%) by 10 June. Percent ages of snow-free sampl e sites 
then i ncreased s 1 owl y to ca. 2% by 13 June and 4% by. 15 June. It was 

'i;' 

17 June before ca. 12% of the sample sites were snow-free. Snow-free "~c<':~;" 
s,ample si:tes then i.ncreased more' rapi'd'ly f,rom ca. 22% on 19 June te 46% by '\" 
21 June. T~e temporal aspect of naturally occurring snow-free sample 
sites could not be accurately trackedat each station after 21 June 
because of the n~ed for a lteri ng the sampl e procedures (i. e., most 
stations were terminated from 21 to .25 June, while some or all of the 
sample sites at each of those stations were still snow-covered). 

Only six stations on the l-km course became entirely snow-free 
and we.re termi nated before 21 June 1990 (App. 6). On 21 June, 24 mO.re 
stations were terminated: 8 we,re entirely snow-free; 11 were still 
partially snow covered (1-8 snow-free sample sites each}; and 5 still each 
had all 9 sample sites snow-covered. Three additional partially snow
covered stal ions (1-7 snow-free samp les ites each) were terminated on 
23 June. FoUr of the remaining eight stations were closed out on 24 June 
(3 were partially snow-covered with only 2-5 snow-free s~mple sites on 
each and one wa~s tota 11 y snow-covered). The 1 ast four stat ions were st i 11 
entirely snow-covered when terminatedon 25 June 1990. 

2.2. P·atter·ns of snow obliteration 

OblHeration of the snow coyer along the 1-km snowjice course 
was determined by exact measurements along each of the 40 25-m segments 
between the centres of each pair of stations on 21. different days from 
28 May to 1 July 1990 (Tables 14 and 15, App. 7 and 8). The l-km course 
was 100%snow covered on 28 May 1990 (Tabl e 14). Snow cover then remai ned 
greater than 9,2% until 15 June, being reduced only sl Ï'ghtly during the 
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first week and returning to 100% on 10 June (due to fresh snowfalls and 
major directional shifts in the then prevailing winds). The snow cover on 
the l-km course then began to deteriorate more rapidly during the third 
week of June with the onset of cont i nua l pos it ive temperatures. On 
21 June, however, the l-km course was still ca. 55% snow-covered. The 
obliteration of the snow cover on the l-km course continued throughout 
June to 1 July 1990 but was greater than 90% complete by 27 June (Table 
14). 

Considerab~e variation in the patterns of snow cover ablation 
occurred among the 40 25-m segments (Table 15). No one segment was 
completely snow-free until 17 June 1990, when the first and only one 
became so. Subsequently, only six 05%) of the 25-m segments were 
comp l ete l y snow-free by 21 June. The number of tota 11 y snow-free 25-m 
segments then increased rapidly to 24 (60%) by 24 June, 34 (85%) on 
27 June, and all 40 on 1 July 1990. 

2.3. Ground fast ice measurements 

7.5-lem Snowlice Course. The formation of ground fast ice 
occurred at 56.7% of the 30 stations and 40.4% of the 270 sample sites in 
June 1990 (T~ble 16, App. 5). No ground fast ice was found at any of the 
seven stations (63 sample sites) that became totally snow..:.free on or 
before 20 June 1990. Ground fast i ce was detected ,after that date, 
however, at 73.9% (17) and 52.6% (109) of the remaining 23 stations and 
207 sample sites, respectively. Ground fast ice averaged 5.6 ± 3.23 cm 
(SD) and ranged from 1 to 19 cm in thickness (Table 16). 

l-km' Snowlice Course. The formation of ground fast ice oceurred 
at 70.7% of the 41 stations and ,59.,1% of the 369 samplesites in June 1990 
(Table 17, App. 6). No ground fast ice was found at any of the six 
stations (54 sample sites) that became tota11y snow-free on or before 
19 June 1990. Ground fast iee was detected after that date, however, at 
82.8% (29) and 69.2% (218) of the remaining 35 stations and 207 sample 
sites, respectively. Ground fast ice averaged 5.2 cm ± 2.51 cm (SD) and 
ranged from 1 to 12 cm in thickness (Table 17). 

2.4. On-site weather data 

Empirically, it appeared that the season was late with large 
. snow-covered areas persisting into late June. Light to moderate snowfalls 
occurred on 4 days between 1-15 June 1990. Essentially no rainfall 
occurred throughout June, with only a trace amount falling on 30 June. 
Then, ca. 10 mm of rain fell between 1-27 July 1990: trace amounts on 9 
days; and measurable amounts on only 18 July (1.0 mm), 20 July (5.0 mm), 
24 July (1.0 mm), and 25 July (2.5 mm). 

Mean temperatures remained below ODC until 15 June 1990, with 
only two exceptions (App. 9). During that period~ maximum temperatures 
rem a i ned in the. negat ive range until 19 June 1990, wi th one except ion 
(17 June). All temperatures remained in the positive range from 20 June 
to the end of the field season on 27 July 1990. The extreme maximum and 
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highest mean temperatures occurred on 17 Ju1y 1990, but the highest 
minimum temperature occurred on 7 Ju1y. 

2.5. Off-site weather data 

Month1y average maximum" mlnlmum, and mean temperatures 
para11e1ed each other at Mou1dBay and Reso1ute Bay throughout June 1989 
to June 1990 (Table 1'8). Month1y extreme hi'ghs ran slight1y 10wer at 
Reso1ute Bay than at Mou1d Bay throughout that periode Month1y extreme 
10ws showed slight1y more variation between the two stations (Table 18). 
Extreme 10ws were slight1y stronger from July to October 1989 at Reso1ute 
Bay; then, switched to Mould Bay duri.ng November 1989 through February 
1990; and again reversed to Reso1ute -Bay for March through June 1990. 

The total snowfall from September 1989 through June 1990 at 
Reso1ute -Bay (138.0 cm) exceeded that at Mou1d Bay (99.8 cm) by 38.3% 
(Table 19). A1though the monthly snowfa11 at Reso1ute Bay in September 
1989 was 3.6 times greater thanat Mou1·d Bay in that month, subsequent 
month1y snowfal1s at Mou1d Bay slight1y exceeded those at Reso1ute Bay 
from October 1989 through February 1990. The pattern then' reversed itse 1 f 
and month1y snowfa11s from March t'hrough June 1990 at Reso1ute ·.~ay 
exceeded those at Mould Bay. Total snowfal1 in May 1990 was 10w but .two 
times greaterthan that at Mou1d Bay. The month1y snowfa11 at Reso}~te 
Bay in June 1990 was relative1yhighand far exceeded that at Mou1d Bay by 
7.2 times. 

The except i,ona11y heavy snowfa 11 s of September and ear1y October 
1989 at Res01ute Bay we~e associated with periods of freezing rain on 5 
days. On 13:" and 14 September 0.4 mm and a trace ,of freez i ng rai n fe 1 T':i n 
association with 3~4 and 8.6 cm of snowfa11, respecti,ve1y. Both trac~iof 
ra in and snow occürred on 20 September. Then on 1 and 2 October, traces 
of freezing rain occurred a10ng with 0.8 and 0.2 cm of snowfa11, 
respective1y. . 

It is credible that a combination of seasonally, ear1y (Sep-Oct) 
deep snow coyer and 1ike1y ice 1ayering in that snow coyer cou1d have in 
sorne way direct1y hindered the success of the rut in autumn 1989. It is 
a1so probable that the seasonally heavy snowfall in ear1y winter (1989-90) 

/ and icing in the snow cover marked1y restricted forage availabil ity or 
seri'ous 1y increased the energy requi rements for forage i ntake throughout 
the winter of 1989-90. The environmenta1 stress resu1ting fram those 
unfavourab1e snow/ice conditions cou1d 'have stressed pregnant females to 
the point of in-utero complications, 10ss of fetuses, premature births, 
stillbirths, or the production ,of otherwise nonviab1e neonates in sprfng, 
1990. That the 1990 ca1ving period was both detectably late and 
re1atively poor in terms of overallapparent initia,l calf production 
argues strong1y for sorne form of pro10nged environmenta1 stress over, at 
1 ea'st, the winter of 1989-90 impacti ng on the pregnant cows. The 
possibility of direct i,nfluence on the success of the rut in 1989 cannot, 
however, be ruled out at this time. 
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Table 1. Grouped sex/age segregation counts of Peary caribou, Bathurst Island complex, south-central 
Queen Elizabeth Islands, Northwest Territories, May~July 1990 

Sex[age com~osition Search Caribou 

Date Juv. a Juv. Yrl. a Yrl. effort sighted 

(month/day) Bull s Cows Calves males females males females IL (mi~) . (0100 min-2
) 

Bathurst Island 

05/31-06/01 12 15 0 11 12 10 9 69 713 9.7 

06/11-06/13 10 51 6 0 19 1 13 100 530 18.9 

06/15-Ô6/17 . 12 61 20 2 28 4 8 135 299 45.2 

06/22-06/24 84 67 22 31 41 31 29 305 611 49.9 w 
U1 

06/27 66 73 36 19 32 24 31 281 387 72.6 

07/06-07/07 108 179 128 46 101 34 59 655' 920 71.2 

Vanier~.Came!,on~ Al~~ander~Masseï~and Marc 

06/15-06/17 26 41 13 12 31 13 2 138 310 44.5 

06/23-06/24 20 30 23 13 16 11 18 131 417 31.4 

07/08-07/10 38 44 34 19 38 7 36 216 498 44.5 

Helena and Sherard Osborn islands 

06/24 12 5 2 4 5 3 3 34 80 42.5 

Continued 

~.' ~ ~ 
!.",. , . 
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Table 1. Continued 

Sex/age composition Search . Caribou 

- Date Juv. 8 Juv. Yrl. 8 Yrl. effort sighted 

(month/day) Bulls Cows Calves males females males females ri (min) ( . 100 min-2
) 

Bathurst Island ~lus five western satellite islands 

06/15-06/17 38 102 33 14 59 17 10 273 609 44.8 

06/22-06/24 104 97 45 44 57 42 47 436 1045 41.7 

06/22-06/24b 116 102 47 48 62 45 50 470 1108 42.4 

07/06-07/10 146 223 162 65 139 41 95 871 1418 61.4 
w 

8 Juv. equals juvenile animals and Yrl. equals yearling animals. 0'1 

b Includes Bathurst, Vanier, Cameron, Alexander, Massey, Marc, plus Helena and Sherard Osborn islands. 

__________ IiiIiiiiï _______ _ 
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Table 2. Approximation of sex/age composition of "precalving" and 
"postca l vi ng" popul at i'on$ of Peary caribou wi thi n the Bathurst 
Island complex, south-central Queen Elizabeth Islands, Northwest 
Terri tori es, based on segregation counts obta ined from 6-10 July 
1990 duri ng nonsystemat i c he li copter searches 

% sex/age composition 

Juvenile/ 
Search area N Bull s Cows Calves Yearlings 

Precalving 

Bathurst Island 527 20.5 34.0 45.5 

Fi:ve western major 
satellite islands 182 20.9 24.2 54.9 

Bathurst island complex 709 20.6 31.5 47.9 

Postcalving 

Bathurst Island 655 16.5 27.3 19.5 36.6 

Five western major 
satell He islands 216 17.6 20.4 15.7 46.3 

Bathurst island complex 871 16.8 25.6 18.6 39.0 

~':~,,: '. 

" 



38 

Table 3. Variation in sex/age counts, based on grouped samples 8 of 
individual Peary caribou (1+ yr-old), Bathurst Island complex, 
south-centra l Queen El i zabeth 1 s lands, Northwest Territori es, 31 
May-l0 July 1990, data obtained by nonsystematic helicopter searches 

Sample 

periods % sex[age comEosition 

Sex/age classes (N) Mean ± SD 95% CI Range 

Bathurst Island 

Bull s 6 19 8 11-27 10-30 

Cows 6 36 14 22-50 22-54 
Juvenile/yearlings 6 45 9 35-54 35-61 

Five western major satell ite islands 

Bull s 3 20 1 18-23 19-21 
Cows 3 28 4 20-36 24-33 

Juvenile/yearlings 3 52 5 43-60 46-55 

Bathurst Island com~lex 

Bull s 3 21 5 11-31 16-27 
Cows 3 33 9 17-49 25-43 

Juvenile/yearlings 3 46 4 39-53 42-49 

a Sample sizes of number of individuals involved by each grouped 
sample are given in Table 1. 
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Table 4. Frequency of occurrence of Peary caribou in 11 search 
zones during six periods of sampling, Bathurst Island, south-central 
Queen Elizabeth Islands, Northwest Territories,May-July 1990, data 
o'btained by nonsystematic hel icopter searches 

Zone8 by Number of Time Frequency of 
samp 1: i'ng different spent occurrence 
period caribou searching caribou 
{monthLday} sighted (mtn) ( . 100 min") 

05L31-06LOI 

NEC 9 77 11.7 

NU 16 210 7.6 

SEC 12 101 11.9 

SEI 3 65 4.6 

SC 29 170 . 17.0 

SWC 0 15 0.0 

NWC 0 60 0.0 'r'-". 
< ... .:~';..':~ 

NCE 0 15 0.0 

0601-0603 . 

NEC 18 117 15.4 ' . 

NEI 4 28 14.3 ':. , ~~!:~'.~~t: 

NCW 39 160 24.4 

NCE 11 50 22.0 

0605-0607 

NEC 35 55 63.6 

NEI 19 44 , 43 .. 2 

NWC 0 20 0.0 

NwI 7 20 35.0 
". 'NCW 8 40 20.0 

NCE 66 120 55.0 

, Cont i nued 
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Table 4. Continued 

Zone8 by Number of Time Frequency of 
1 

sampling different spent occurrence 

1 period caribou searching caribou 
{monthLda~} sighted (min) ( . 100 min"') 

06L22-06L24 1 NEC 85 93 91.4 

NEI 57 116 49.1 

1 SEC 24 45 53.3 

SEI 8 38 21.0 

1 SC 21 55 38.2 

NWC 78 147 53.1 

NWI 14 56 25.0 1 
NCE 18 61 29.5 

06L27 1 
NEC 86 56 153.6 

NEI 44 89 49.4 1 
SEC 25 43 58.1 

SEI 0 10 0.0 1 
SC 18 23 78.3 

SWC 0 8 0.0 1 SWI 2 44 4.5 

NWC 44 23 191.3 1 NWI 23 35 65.7 

NCE 39 56 69.6 1 07L06-07L07 

NEC 91 89 102.2 

1 NEI 143 182 78.6 

SEC 11 57 19.3 

1 
Continued 1 

1 
1 
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Table 4. Continued 

Zone8 by Number of Time Frequency of 
- sampl ing. different spent occurrence 

period caribou sea,rching caribou 
~monthLday} sighted (min) ( . 100 min-') 

SEI 24 32 75.0 

SC 7 31 22.6 

SWC 16 62 25.8 

SWI 0 24 0.0 

NWC 41 85 48.2 

NWI 22 69 31.9 

NeW 135 167 80.8 

NCE 165 122 135.2 

8 Search- zones equ'al (1) northeast coast (NEC), (2) northeast 
i nteri or (NE!), (3) southeast coast (SEC), (4) southeast i nteri or 
(SEI), (5) south coast (SC), (6) southwest coast (SWC), (7) 
southwest interior (SWI), (8) northwest coast {NWC}, (9) northwest 
interior (NWI), (10) north coast, western section (NCW) , and (11) 
north coast, eastern section (NCE). 
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Tabl eS. Frequency of occurrence of Peary cari bou by major land 
divisions during six sampling periods, Bathurst Island, south-, 
central Queen Elizabeth Islands, Northwest ,Territor·ies, May-July 
1990, data obtained by nonsystematic helicopter searches 

Major 
divisions by 
sampling 
period 
(monthjday) 

05/31-06/01 

Coastal vs. 

interior 

North vs. 

south 

East vs. 

west 

06/11-06/13 

Coast al vs. 

interior 

North vs. 

south 

East vs. 

west 

06/15-06/17 

Coastal vs. 

interior 

North vs. 

south 

East vs. 

west 

Continued 

Number of 
different 

caribou 
sighted 

50 

19 

25 

44 

55 

14 

96 

4 

72 

28 

51 

49 

109 

26 

135 

o 
120 

15 

Time 
spent 

searching 
(min) 

438 

275 

362 

351 

553 

160 

502 

28 

355 

175 

288 

242 

235 

64 

299 

o 
219 

80 

Frequency of 
occurrence 

caribou 
(. 100 min") 

Il.4 

6.9 

9.5 

12.5 

9.9 

8.8 

19.1 

14.3 

20.3 

16.0 

17.7 

20.2 

46.4 

40.6 

45.2 

0.0 

54.8 

18.8 
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Table 5. Continued 

Màjor 

1 divisions by Number of Ti me Frequency of 
sampling different spent occurrence 
period caribou searching caribou 

1 
(monthjday) sighted (min) ( . 100 min-1

) 

06/22-06/24 

1 
Coastal vs. 226 401 56.4 

interior 79 210 37.6 

south 53 138 38.4 

1 East vs. 203 381 53.3 

west 102 230 44.3 

:1 06/27 

Coasta l vs. 212 209 101.4 

1 interior 69 178 38.8 

North vs. 236 259 91.1 

1 south 45 128 35.2 

East vs. 203 ,266 76.3 

1 west 78 121 64.5 

07/06-07/07 

1 Coastal vs. 466 613 76.0 

interior 189 307 61.6 

1 
North vs. 597 714 83.6 

south 58 206 28.2 

1 
East vs. 438 498 88.0 

west 2'l7 422 51.4 

1 
I-

I 
1 
1 
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Tab le 6. Frequency of occurrence of Peary cari bou on the fi ve 
western major satellite islands of Vanier, Cameron, Alexander, 
Massey, and Marc during three sampling periods, Bathurst Island 
complex, south-central Queen Elizabeth Islands, Northwest 
Territories, June-July 1990, data obtained by nonsystematic 
helicopter searches 

Island by 
sampling 
period 
(monthjday) 

06/15 

Alexander 

Massey 

Marc 

06/17 

Vanier 

Cameron 

06/23 

Alexander 

Massey 

Marc 

06/24 

Vanier 

Cameron 

07/07 

Alexander 

Massey 

Marc 

07/10 

Vanier 

Cameron 

Number of 
different 

caribou 
sighted 

16 

44 

15 

50 

13 

43 

72 

5 

11 

o 

113 

56 

2 

43 

2 

Ti me 
spent 

searching 
(min) 

55 

97 

16 

92 

50 

56 

129 

20 

202 

10 

107 

91 

13 

160 

127 

Frequency of 
occurrence 

caribou 
(.100min· 1

) 

29.1 

45.4 

93.8 

54.3 

26.0 

76.8 

55.8 

25.0 

5.4 

0.0 

105.6 

61.5 

15.4 

26.9 

1.6 
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Table 7. Group statistics by search period for Peary caribou, Bathurst Island complex, south
central Queen Elizabeth Islands, Northwest Territories, May-July 1990, data obtained by 
nonsystematic helicopter searches 

Search 

period Grol1~ st~tjst i cs 

(month/day) Group type N Mean ± SD . Range 95% CI 

05/31-06/01 Male-only groups 9 3.1 1. 96 2- B 1.60-4.62 

All mixed sex/age groups 11 3.3 1. 74 2- 7 2.11-4.44 
Mixed sex/age groups with calves 

c.alves included 0 

calves excluded 0 

Mixed sex/age groups without calves 11 

solitary individuals 5 

Q6/11-06/13 Male-only groups 0 

All mixed sex/ag& groups 28 3.2 0.90 2- 5 2.83-3.53 

Mixed sex/age groups with calves 

calves included 4 3.3 0.96 2- 4 1. 73-4. 77 

calves excluded 4 1.8 0.50 1- 2 0.95-2.55 

Mixed sex/age groups without calves 24 3.2 0.92 2- 5 2.78-3.55 

Solitary individualS 11 

Continued 

~ 
<..n 



Table 7. Continued 

Search 

period GrouE statistics 

(month/day) Group type N Mean ± SD Range 95% CI 

06/15-06/17 Male-only groups 16 3.4 1.03 2- 5 2.89-3.99 

All mixed sex/age groups 63 3.2 1. 53 2-10 2.81-3.57 

Mixed sex/age groups with calves 

calves included 26 3.0 ·1.85 2-10 2.25-3.75 

calves excluded 26 1.7 1.40 1- 7 1.16-2.30 

Mixed sex/age groups without calves 37 3.3 1.27 2- 8 2.91-3.73 .po 
0'1 

Solitary individuals 17 

06/22-06/24 Male-only groups 54 3.3 1.85 2-10 2.79-3.77 

All mixedsex/age groups 69 3.8 2.45 2-13 3.23-4.39 

Mixed sex/age groups with calves 

calves included 27 4.6 3.17 2-13 3.34-5.85 

calves excluded 27 2.9 1. 99 1- 8 2.06-3.64 

Mixed sex/age groups without calves 42 3.3 1. 70 2-10 2.79-3.82 

Solitary individuals 30 

Continued 

-------------------
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Table 7. Cont inued 

Search 

period Group statistics 

(month/day) Group type N Mean ± SD Range 95% CI 

06/27 Male-only groups 24 3.4 1.56 2- 1 2.72-4.03 

All mixed sex/age groups 50 3.7 1.80 2- 9 3.16-4.16 

Mixed sex/age groups with calves 

calves included 26 3.9 1. 94 2- 9 3.14-4. II 

calves excluded 26 2.5 1. 73 1- 7 1.84-3.24 

Mixed sex/age groups without calves 24 3.4 1.64 2- 7 2.68-4.07 "'" ...... 

So li tary i ndi vi dua 1 s 17 

07/06-07/10 Male-only groups 56 3.8 1.55 2- 8 3.40-4.21 

All mixed sex/age groups 95 6.7 4.17 2-23 5.82-7.50 

Mixed sex/age groups with calves 

calves included 60 8.1 4.45 2-23 6.94-9.19 

calves excluded 60 5.4 3.16 1-16 4.57-6.17 

Mixed sex/age groups without calves 35 4.3 2.08 2-11 3.57-4.95 

Solit.aryindividuals 25 
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Table 8. Group statistics for Peary caribou seen during the 6-10 July 1990 search period, Bathurst 
Island complex, south-central Queen Elizabeth Islands, Northwest Territories, data obtained by 
nonsystematic helicopter searches 

Grou~ statistics 

Island Group type N Mean ± SO Range 95% CI 

Bathurst Male-only groups 42 4.0 1.59 2- 8 3.52-4.48 

All mixed sexjage groups II 6.7 4.03 2-23 5.72-7.60 

Mixed sexjage groups with calves 

calves included 49 7.9 4.20 2-23 6.68-9.03 

calves excluded 49 5.2 3.04 1-16 4.39-6.10 

Mixed sexjage groups without calves 22 4.0 1.77 2- 8 3.21-4.79 ~ 
ex:> 

Solitary individuals 14 

Alexander Male-only groups· 8 4.1 0.99 2- 5 3.30-4.95 

All mixed sexjage groups 10 7.6 4.74 3-17 4.21-10.99 

Mixed sexjage groups with calves 

calves included 4 10.8 5.62 6 ... 17 1.81-19.69 

calves excluded 4 6.8 3.30 3-10 1.49-12.01 

Mixed sexjage groups without ~alves 6 5.5 2.88 3-11 2.48-8.52 

Solitary individuals 4 

Continued 

--------------_._---
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Table 8. Continued 

GrouE statistics 
Island Group type N Mean ± SD Range 95% CI 

Marc Male-only groups 1 2.0 0.00 2- 2 2.00-2.00 

All mixed sexjage groups 0 

Mixed sexjage groups with calves 

calves included 0 

talves excluded 0 
Mixed sexjage groups without calves 0 

Solitary individuals. 0 ~ 
\0 

Massey Male-only groups 0 

All mixed sexjage groups 7 7.7 6.02 2-17 2.15-13.28 
, 
Mixed sexjage groups with calves 

calves included 5 10.0 5.61 4-17 3.03-16.97 

calves excluded 5 7.0 3.87 3-12 2.19-11.81 

Mixed sexjage groups without calves 2 2.0 0.00 2- 2 2.00-2.00 

Solitary individuals 2 

Continued 

",:,." 



Table 8. Continued 

Group statistics 

Island Group type N Mean ± SO Range 95% CI 

Vanier Male-only groups 4 2.0 0.00 2- 2 2.00-2.00 

All mixed sex/age groups 7 4.3 1. 98 2- 7 2.46- 6.11 

Mixed sex/age groups with calves 

calves included 2 3.0 1. 41 2- 4 -9.71-15.71 

calves excluded 2 1.5 0.71 1- 2 -4.85- 7.85 

Mixed sex/age groups without calves 5 4.8 2.05 3- 7 2.26- 7.34 

Solitary individuals 5 t.n 
0 

Cameron Male-only groups 1 2.0 0.00 2- 2 2.00-2.00 

All mixed sex/age groups 0 

Mixed sex/age group~ with calves 

calves included 0 

calves excluded 0 

Mixed sex/age groups without calves 0 

Solitary individuals 0 

-------------------
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Table 9. Percent "breeding cows", percent "l+yr-old females", and 
associated chronology of "calf:female ratios" for Peary caribou, 
Bathurst Island complex, south-central Queen Elizabeth Islands, 
Northwest Territories, May-July 1990, data obtained by nonsystematic 
helicopter searches 

Females of % of N Calves:l00 Calves:l00 

Date Breeding 1+ yr-old breeding 1+ yr-old 

(month/day) N cows· females cows females 

Bathurst Island 

05/31-06/01 69 21.7 52.2 0.0 0.0 

06/11-06/13 100 51. a 83. a 11.8 7.2 

06/15-06/17 

06/22-06/24 

06/27 

07/06-07/07 

135 

305 

281 

65'S 

45.2 

22.0 

26.0 

27.3 

71.8 

44.9 

48.4 

51.8 

32.8 

32.8 

49.3 

71.5 

Vanier, Cameron, Alexander, Massey, and Marc islands 

06/15-06fl7 

06/23-0.6/24 

07 /OR-07 flO 

06/15-06/17 

06/22-06/24 

06/22-06/24b 

07/06-07 fla 

138 

131 

216 

273 

436 

470 

871 

29.7 

22.9 

20.4 

37.4 

22.2 

21. 7 

25.6 

53.6 

48.9 

54.6 

62.6 

46.1 

45.5 

52.5 

31.7 

76.7 

77.3 

32.4 

46.4 

46.1 

72.6 

20.6 

16.0 

26.5 

37.8 

17.6 

35.9 

28.8 

19.3 

22.4 

22.0 

35.4 

a Includes Bathurst, Vanier, Cameron, Alexander, Massey, Marc, plus 
Helena and Sherard Osborn islands. 

/,,' 
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Table 10. Chronology of observed and "adjusted8
" proportions of 

newborn calves among all Peary caribou, Bathurst Island complex, 
south-central Queen Elizabeth Islands, Northwest Territories, May
July 1990, data obtained by nonsystematic helicopter searches 

Date 
(month/day) 

Bathurst Island 

05/31-06/01 

06/11-06/13 

06/15-06/17 

06/22-06/24 

06/27 

07/06-07/07 

N 

69 

100 

135 

305 

281 

655 

% 
calves 

0.0 

6.0 

14.8 

7.2 

12.8 

19.5 

Adjusted 
N 

56 

135 

170 

234 

247 

654 

Vanier, Cameron, Alexander, Massey, and Marc islands 

06/15 

06/23-06/24 

07/08-07/10 

06/15-06/17 

06/22-06/24 

06/22-06/24b 

07/06-07/10 

138 

131 

216 

273 

436 

470 

871 

9.4 

17 .6 

15.7 

12.1 

10.3 

10.0 

18.6 

128 

122 

217 

298 

357 

379 

871 . 

Adjusted 
% calves 

. 0.0 

4.4 

11.8 

9.4 

14.6 

19.6 

10.2 

18.8 

15.7 

11.1 

12.6 

12.4 

18.6 

8 Adjusted by assuming that the 64.46% 1+ yr-old femaies obtafned in 
the grouped sex/age sample of 1+ yr-old caribou (457/709 = 0.6446) 
for caribou 6-10 July 1990 was the true proportion of 1+ yr-old 
females in the BIC. 
b Includes Bathurst, Vanier, Cameron, Alexander, Massey, and Marc 
islands, plus Helena and Sherard Osborn fslands. 
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Table Il. Chronology of hard antler casting by Peary caribou breeding cows, Bathurst Island 
complex, south-central Queen Elizabeth Islands_ Northwest Territories, May-July 1990, data obtained 
by nonsystematic helicopter searches 

Sampling % that had cast % that had cast % with both 
period bath hard one hard hard antlers 
(month/day) N antlers antler only. retained 

05/31-06/01 15 6.7 0.0 93.3 

06/13-06/17 153 83.7 6.5 9.8 

06/22-06/27 175 ·96.0 0.6 3.4 

07/06-07/10 223 100.0 0.0 0.0 
(J"I 

w 



Table 12. Statistics for snow depth measurements made on 7.5-km snow/ice course, northeastern 
Bathurst Island, south-central Queen Elizabeth Islands, Northwest Territories, May-June 1990 

Date Snow depth (cm) 

(month/day) N Mean ± SD Minimum Maximum 95% CI 

OS/28 308 29.1 20.4 7.6 100. Ob 21.5-36.7 

269c 29.2 20.2 4.0 100.0 26.8-31.6 

06/04 27 28.4 22.2 6.4 100.0 19.6-37. 2 

240 28.7 22.1 4.0 100.0 25.9-31. 5 

06/07 29 27.4 23.3 1.3 100.0 18.6-36.3 

252 28.4 23.0 1.0 100.0 25.5-31.2 
U'1 
~ 

06/11 30 30.4 22.3 3.7 100.0 22.1-38.7 

264 31.0 22.0 1.0 100.0 28.3-33.6 

06/14 27 30.2 22.3 1.0 100.0 21.4-39.1 

236 31.1 21.8 1.0 100.0 28.3-33.9 

06/16 25 29.8 22.0 3.6 100.00 20.7-38.9 

221 30.3 21.8 3.0 100.00 27.4-33.2 

06/20 23 22.0 20.9 2.7 83.2 13.0-31.0 

198 22.8 20.8 1.0 86.0 19.9-25.7 

06/22 . 19 19.4 24.5 1.0 73.8 7.6-31.2 

129 24.4 25.6 1.0 77 .0 20.0-28.8 

Continued 

------_ .. _--------~~ 
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Table 12. Continued 

Date Snow deeth ~cm} 

(month/day) N Mean ± SD Minimum Maximum 95% CI 

06/24 7 13.7 13 .1 1.0 32.8 1.6-25.9 

49 14.1 12.8 1.0 38.0 10.5-17.7 

06/25 1 28.3 

9 28.3 3.9 19.0 32.0 25.4-31.3 

a N equals the number of different stations sampled that were not entirely snow-free and the 
stat i st i cs are based on the rnean of the summat ion of the mean of a 11 snow-covered sites in each set 
of 9 sites at each station. 
b One' station (4.0 km north) had all 9 sites covered with 100 plus centimetres of snow and was 
retorded as 100 cin until the sites dropped below that value by 20 June 1990. 
C N equals the total number of different sites sampled that were not entirely snow-free and the 
statistics are based on the summation of all snow-covered sites. 

" . '~ 

(J"I 
(J"I 



Table 13. Stat i st i cs for snow depth measurements made on 1-km snow/ice course, northeastern 
Bathurst Island, south-central Queen Elizabeth Islands, Northwest Territories, June 1990 

Date Snow de~th {cm) 

(month/day) ri Mean ± SD Minimum Maximum 95% CI 

06/02 41 8 20.6 15.0 1.0 78.3 15.9-25.3 

368b 20.6 15.1 1.0 83.0 19.1-22.2 

06/03 40 20.9 15.0 4.6 72.0 16.1-25.7 

359 20.9 15.1 2.0 82.0 19.4-22.5 

06/04 40 20.7 15.0 2.9 78.0 15.9-25.5 

358 20.8 15.0 1.0 83.0 19.2-22.4 (JI 

0"1 

06/11 30 30.4 22.3 3.7 100.0 22.1-38.7 

264 31.0 22.0 1.0 100.0 28.3-33.6 

06/14 27 30.2 22.3 1.0 100.0 21. 4-39.1 

236 31.1 21.8 1.0 100.0 28.3-33.9 

06/16 25 19.8 22.0 3.6 100.0 20.7-38.9 

221 30.3 21.8 3.0 100.0 27.4-33.2 

06/06 41 20.9 14.9 1.3 78.7 16.2-25.6 

363 21.2 14.9 1.0 84.0 19.7-22.8 

06/08 40 22.2 14.8 6.6 78.8 17 .4-26.9 

360 22.2 14.8 5.0 81.0 20.6-23.7 

06/10 41 26.0 16.6 3.7 93.7 20.7-31.2 

369 26.0 16.5 1.0 97.0 24.3-27.6 

Continued 
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Table 13. Continued 

Date Snow depth (cml 

. tmonth/d~y) N Mean ± SD Minimum Maximum 95% CI 

06/13 40 25.4 16.1 6.4 91.3 20.3-30.6 
360 25.4 16.1 4.0 95.0 23.8-27.1 

06/15 40 22.8 
, 

16.1 4.0 88.8 17.6-27.9 
353 23.1 16.0 3.0 91.0 21.5-24.8 

06/17 38 21.2 15.7 3.2 84.7 16.0-26.3 
325 22.0 15.6 1.0 90.0 20.3-23.7 

06/19 35 19.2 15.0 6 .. 0 80.0 14.1-24.4 tTI 
........ 

288 20.4 15.2 3.0 86.0 18.6-22.1 

06/21 27 11.9 15.2 1.0 69.6 5. 9-lL 9 

200 13.9 16.0 1.0 76.0 11.1-16.1 

06/23 11 14.6 16.8 1.8 57.4 3.3-25.8 

86 16.1 16.8 1.0 63.0 12.6-19.7 

06/24 8 16.0 16.3 1.3 50.8 2.4-29.6 

62 18.1 15.1 1.0 55.5 14.2-22.0 

06/25 4 22.2 15.6 7.6 43.9 -2.5-47.0 

36 22.2 13.9 5.0 50.0 17.5-27.0 

a N equals the number of different stations sampled that were not entirely snow-free and the 
stat i st i cs are based on the mean of the summat i on of the mean of a 11 snow-covered sites in each set 
of 9 sites at each station. 
b N equals the total number of sites sampled that were not entirely 
for each date are based on the summation of all snow-covered sites. 

snow-free and the statistics 
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Table 14. Obliteration of snaw caver along the l-km snowjice 
course, northeastern Bathurst Island, south-central Queen Elizabeth 
Islands, Northwest Territaries, May-July 1990 

Change in amount 
of bare graund 

% from previous Extent of remaining 
bare sample date snow cover 

Date graund {m} {ni) 

28 May 0.0 0.0 1000.0 

2 June 1.9 + 18.2 981. 2 

3 3.6 + 17.0 964.2 

4 4.3 + 11.1 953.1 

6 2.8 - 19:0 972.1 

8 5.6 + 28.2 943.9 

10 0.0 - 56.1 1000.0 

13 2.3 + 23.0 977 .0 

15 8.0 + 57.1 919.9 

17 17 .4 + 95.4 824.5 

19 20.7 + 75.9 748.6 

21 44.7 +195.4 553.2 

23 62.2 +185.7 367.5 

24 76.1 +128.1 239.4 

25 81.1 + 51.4 188.0 

26 87.3 + 61.0 127.0 

27 93.4 + 61.4 65.6 

28 97.8 + 43.1 22.5 

29 98.4 + 6.6 15.98 

30 99.8 + 13.7 2.28 

1 July 100.0 + 2.2 0.0 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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Table 15. Snow-covered ground statistics for snowobliteration along the 1-km snow/ice course, 
northeastern Bathurst Island, south-central Queen Elizabeth Islands, Northwest Territories, June-
July 19908 

Number 

of snow lengthof sno~-covered ~atches (m) 

Date patches Mean ± SD Minimum Maximum Median 

2 June 7 140.2 236.4 0.7 531.4 3.3 

3 18 53.6 118.0 0.3 385.4 2.9 

4 22 43.3 92.2 0.3 384.2 2.2 

6 10 97.2 '150.3 1.0 386.0 8.4 

8 16 60.0 104.4 0.3 384.5 5.4 
U1 
U) 

10 1 1000.0 1000.0 1000.0 

13 6 162.8 137.1 15.0 384.5 113.1 

15 13 70.8 95.9 0.9 352.1 44.5 

17 37 22;3 49.5 0.3 261.3 3.0 

19 40 18.7 38.0 0.3 182.3 3.0 

21 31 17.8 35.7 0.3 166.4 3.9 

23 30 12.2 21.5 0.3 96.1 4.1 

24 22 10.9 20.0 0.3 74.4 3.0 

25 28 6.7 16.3 0.3 72.6 1.4 

26 15 8.5 15.0 0.2 57.3 2.5 

Continued 



Table 15. Continued 

Number 

of snow Length of snow-covered patches (m~ 

Date patches Mean ± SD Minimum Maximum Median 

27 June 14 4.7 6.1 0.6 18.0 1.7 

28 3 7.5 6.7 0.6 14.0 7.9 

29 2 8.0 3.0 5.8 10.1 10.0 

30 4 0.6 0.5 0.3 1.3 0.3 

1 July 0 0 0 0 

a The l-km snow/ice course was completely snow-covered when established on 28 May 1990. 

-------------------
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Table 16. Statistics for ice thickness measurements made on 7.5-km snow/ice course, northeastern 
Bathurst Island, south-central Queen Elizabeth Islands, Northwest Territories, June 1990 

Date Ice thickness {cm~ 

(month/day) N Mean ± SD Minimum Maximum 95% CI 

06/22 128 5.0 2.1 2.0 10.0 3.7- 6.3 

76b 5.4 2.7 1.0. 12.0 4.9- 6.0 

06/24 4 4.8 0.6 4.0 5.4 3.9- 5.8 
24 4.7 1.6 1.0 8.0 4.0- 5.4 

06/25 1 9.7 9.7 9.7 

9 9.7 6.6 1.0 19.0 4.6-14.8 

8 N equa 1 s the number of different stat ions samp 1 ed that had ground fast i ce present and the 
stat i st i cs are based on the mean of thè suiilmat i on of the mean of a 11 sites covered with ground fast 
ice in each set of 9 sites at each station. 
b N equals the total number of different sites sampled that had ground fast ice present and the 
stati st i cs for each date are based on the summati on of a 11 sites with ground fast i ce present. 

0'1 .... 



Table 17. Statistics for ice thickness measurements made on 1-km snow/ice course, northeastern 
Bathurst Island, south-central Queen Elizabeth Islands, Northwest Territories, June 1990 

Date Ice thickness (cm} 
(month/day) N Mean ± SD Minimum Maximum 95% CI 

06/21 188 4.4 2.4 1.0 8.6 3.2-5.5 

124b 5.0 2.6 1.0 12.0 4.5-5.4 

06/23 3 4.0 1.5 2.3 5.2 0.3-7.8 

25 4.0 1.8 1.0 7.0 3.2-4.8 

06/24 4 5.1 1.7 3.5 6.8 2.3-7.8 
33 5.1 2.0 1.0 10.0 4.4-5.8 

06/25 4 7.0 . 1.3 5.1 8.0 4.9-9.1 

36 7.0 1.9 3.0 12.0 6.3-7.6 

8 N equals the number of different stations sampled that had ground fast ice present and the 
stat i st i cs are based on the mean of the summat i on of the mean of a 11 sites covered with ground fast 
ice in each set of 9 sites at each station. 
b N equals the total number of different sites sampled that had ground fast ice present and the 
statistics for each date are based on the summation of all sites with ground fast ;ce present. 

0'1 
N 

--~-_._-------------



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

63 

Table 18. Monthly statistics for air temperature (CO) at Atmospheric 
Environment Service weather stations, Resolute Bay, Cornwallis Island, 
and Mould Bay, Prince Patrick Island, Northwest Territories, 
June 1989-June 1990 

AESa 

weather 
station 

RB 

MB 

RB 

MB 

RB 

MB 

RB 

MB 

RB 

MB 

RB 

MB 

RB 

MB 

RB 

MB 

RB 

MB 

RB 

MB 

Continued 

Month 
1989-
1990 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

Apr 

Daily temperatures Co 

Monthly Monthly Monthly 
mean mean mean 
max. min. aver. 

2.2 - 1.8 0.2 

2.8 - 1.5 0.7 

6.2 

7.7 

4.4 

5.7 

- 2.6 

- 2.1 

-12.6 

-13.7 

-23.4 

-26.2 

-27.3 

-27.1 

-28.2 

-29.3 

-33.9 

-36.5 

-24.9 

-23.6 

-18.2 

-14.8 

0.8 

0.5 

- 0.4 

0.2 

- 7.4 

- 6.1 

-17 .4 

-20.9 

-30.0 

-33.0 

-35.0 

-33.9 

-34.5 

-35.0 

-40.6 

-42.7 

-33.0 

-31. 7 

-26.0 

-23.7 

3.5 

4.1 

2.0 

3.0 

- 5.0 

- 4.1 

-16.0 

-17.3 

-26.7 

-29.6 

-31. 2 

-30.5 

-31.4 

-32.2 

-37.3 

-39.6 

-29.0 

-27.7 

-22.1 

-19.3 

Monthly 
extreme 

high 

6.4 

8.1 

14.2 

16.0 

8.2 

9.2 

1.6 

4.5 

- 2.5 

- 2.5 

-12.5 

-12.3 

-20.5 

-16.1 

-23.7 

-20.5 

-25.1 

-22~3 

-17.0 

-14.9 

- 7.5 

- 1.0 

Monthly 
extreme 

low 

- 5.0 

- 6.1 

- 1. 7 

- 1.6 

- 3.0 

- 2.7 

-18.8 

-16.7 

-35.5 

-32.7 

-39.4 

-39.7 

-42.2 

-4.2.5 

-39.1 

-40.8 

-48.7 

-49.8 

-4;0.2 

-39.7 

-33.0 

-30.5 



Table 18. 

AES 8 

weather 
station 

RB 

MB 

RB 

MB 

Continued 

Month 
1989-

1990 

May 

Jun 

Monthly 
mean 
max. 

- 6.9 

- 4.7 

- 2.5 

- 4.7 

64 

Monthly 
mean 
min. 

-13.5 

-10.1 

- 2.9 

- 0.3 

Daily temperatures Co 

Monthly 
mean 

aver. 

-10.2 

- 7.4 

0.3 

2.2 

Monthly 
extreme 

high 

- 1. 3 

+ 1. 3 

10.1 

13.7 

Monthly 
extreme 

low 

-24.4 

-15.5 

- 7.5 

- 6.0 

a AES equals Atmospheric Environment Service; RB equals Resolute Bay; 
and MB equals Mould Bay. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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Table 19. Monthly statistics for precipitation at Atmospheric Environment Service weather 
stations, Resolute Bay, Cornwallis Island, and Mould Bay, Prince Patrick Island, Northwest 
Territories, June 1989-June 1990 

Depth of Days with 

AES8 Month Total snow on 1.0 cm 

weather 1989- Rainfall Snowfall precipitationb ground C prec i pitat ion 

station 1990 (mm) (cm) (mm) (cm) or more 

RB8 Jun 10.8 4.4 15.2 Trace 6. 

MB8 7.8 0.8 8.6 0 2 

RB Jul 18.9 3.6 22.5 0 7 

MB 10.1 1.6 11.6 0 4 

RB Aug 28.2 1.2 39.4 0 8 
0'1 

MB 12.8 1.6 19.4 0 6 tTI 

RB Sep 0.8 54.4 54.6 36 15 

MB 7.0 15.1 20.7 6 4 

RB Oct Trace 15.4 14.9 32 6 

MB 0 18.9 16.9 15 3 

RB Nov' 0 7.6 7.6 26 2 

MB 0 10.6 10.4 20 4 

RB Dec 0 5.2 5.2 28 2 

MB 0 16.4 14.6 35 4 

Continuèd 



Table 19. Continued 

Depth of Days with 

AES a Month Total snow on 1.0 cm 

weather 1989- Rainfall Snowfa 11 precipitationb groundC precipitation 

station 1990 (mm) (cm) (mm) (cm) or more 

RB Jan a 1.4 1.4 22 a 
MB a 8.4 7.4 40 3 

RB Feb a 6.0 6.0 23 3 

MB a 6.4 6.4 24 2 

RB Mar a 10.2 10.0 29 4 

MB a 8.0 6.6 24 2 
RB Apr Trace 10.0 9.7 32 3 

en 
m 

MB a 8.8 8.2 20 3 

RB May a 9.4 7.1 33 3 
MB a 4.6 4.4 la 2 

RB Jun Trace 18.7 18.5 Trace 3 

MB 1.2 2.6 3.8 Trace 1 

a AES equa1s Atmospheric Environment Service; RD equa1s Reso1ute Bay; and MB equa1s Mou1d Bay. 
b Total precipitation (mm) equa1s "snowfall water equiva1ent (mm)" plus rainfall (mm); therefore, 
"total precipitation" can be a value equa1 to or slight1y 1ess than "total rainfa11" plus "total 
snowfa 11'' . 
C On 1ast day of each month. 

-~-----------------
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Appendix 1. Time spent carrying out nonsystematic aerial sex/age segregation counts of Peary caribou, Bathurst Island complex, south
central Queen Elizabeth Islands, Northwest Territories, May-July 1990 

Search 

zones 

Bathurst" 

NEC 

NEI 

SEC 

SEI 

SC 

SWC 

SWI 

NWC 

NWI 

NCW 

NCE 

Alexander 

Marc 

Massey 

Vanier 

Cameron 

Helena 

Sherard 
Osborn 

Baker 

Daily total 
Cot:lE1nued 

- -

5/31 6/01 

52 25 

95 115 

101 o 

20 45 

100 70 

o 15 

a a 

o 60 

o o 

o o 

o 15 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

10 a 

378 345 

- -

6/11 6/13 6/15 6/17 6122 

67 50 o 55 93 

23 5 19 25 25 

o 68 o o 45 

o o o o 38 

o 50 o o 55 

o 57 o o o 
o o a o o 

o o 20 o 72 

o o 20 o 5 

160 o 25 15 o 

50 o o 120 55 

o o 55 o o 

o o 16 o o 

o o 97 o o 

o o o 92 o 

o o o 50 o 

o o o o o 

o o o a o 

o o a 10 

300 237 252 357 397 

- 4l1li, ... -

6/23 6/24 6/27 

o o 56 

75 17 89 

o o 43 

o o 10 

o o 23 

o o 8 

o o 44 

75 o 23 

51 o 35 

o o o 

6 o 56 

56 o o 

20 o o 

129 o o 

o 202 a 

o 10 o 

o 70 o 

o 10 a 

a a 10 

412 309 397 

.. -

Minutes by date (month/day) 

7/06 

89 

75 

o 

o 

o 

o 

o 

a 

30 

167 

122 

o 

o 

o 

o 

o 

o 

o 

o 

483 

-

7/07 

o 

107 

57 

32 

31 

62 

24 

85 

39 

a 

o 

o 

o 

o 

o 

o 

o 

o 

10 

447 

7/08 7/10 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

107 o 

13 o 

91 o 

o 160 

o 127 

o o 

o o 

o o 

211 287 

-

Total Ume 

by ·search 

zone (min) 

487 

669 

314 

145 

329 

142 

68 

335 

180 

367 

424 

218 

49 

317 

454 

187 

70 

10 

47 

(4812) 
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Appendix 1. CO,nti):lued 

• For the purposé of nonsystematic aerial searches Bathurst Island was divided into 11 "search zones": NEC'" northeast coast, NE! '= 
northeast interior, SEC = southeast coast, SEI = southeast interior, SC = south èoast, SWC = soùthwest coast, SWI = s,outhwest interior, 
NWC = northwest coast, NWI = northwest interior, NCW = north cO,ast, west,ern section, and NCE = north coast, eastern section. 

... 



Appendix 2. Sex/age structure of samples of Peary caribou by sample day, Bathurst Island complex, 
south-central Queen El i zabeth 1 s lands, Northwest Territories, May-July 1990, data obtained by 
nonsystematic helicopter searches 

Search Sex/age com~osition 

date Juv. a Juv. Yrl. Yrl. 

(month/day) N Bull s Cows Calves males females males females 

05/31 47 7 10 0 Il 6 9 4 

06/01 22 5 5 0 0 6 1 5 

06/11 59 4 30 3 0 10 0 12 

06/13 41 6 21 3 0 9 1 1 

06/15 88 8 35 Il 6 23 4 1 
...... 
..j::o 

06/17 185 30 67 22 8 36 13 9 
\ 

06/22 214 60 43 6 22 36 2,4 
\ 

23 

06/23 211 39 54 39 19 21 15 24 

06/24 45 17 5 2 7 5 6 3 

06/27 281 66 73 36 19 32 24 31 

07/06 501 52 155 109 31 84 23 47 

07/07 154 56 24 19 15 17 Il 12 

07/08 171 22 36 31 15 31 6 30 

06/10 45 16 8 3 4 7 31 6 

a Juv. equals juvenile animals and Yrl. equals yearling animals. 

-~---~-~-~-~-~-----
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Appendix 3. Sexjage structur,e of samples of Peary caribou by island and search zone, Bathurst 
Island complex, south-central Queen Elizabeth Islands, "Northwest Territories, May-July 1990, data 
obtained by nonsystematic helicopter searches 

Sexja~e comEosition 
Juv. a Juv. Yrl. Yrl. 

Island Zone N Bull s Cows Calves males ferl1ales males females 

Bathurst 1 324 66 77 28 21 63 34 35 

2 283 22 104 64 4 45 5 39 

3 88 28 21 6 9 14 6 4 

4 35 8 8 7 4 7 1 0 

5 79 20 15 4 24 6 16 4 ..... 
U'1 

6 24 14 5 0 2 0 3 0 

7 2 2 

8 163 77 13 3 26 11 24 9 

9 66 4 26 11 2 11 1 11 

10 182 34 53 27 11 29 4 24 

11 299 19 122 62 16 47 10 23 

Alexander 12 1;2 35 31 18 26 24 15 23 

Marc 13 22 3 0 0 3 14 2 0 

Massey 14 172 3 67 45 0 31 0 26 

Continued 



Appendix 3. Continued 

Juv. a Juv. Yrl. Yrl. 

Island Zone N Bull s Cows Calves males females males females 

Vanier 15 104 36 17 7 13 16 9 6 

Cameron 16 15 7 0 0 2 0 5 1 

Helena 17 23 11 4 2 3 1 2 0 

Sherard 18 11 1 1 0 1 4 1 3 
Osborn 

a Juv. equal s juvenile animals and Yrl. equals yearling animals. -....J 
O'l 
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Appendix 4. Chronological listing of hard antler casting by Peary 
caribou breeding cows, Bathurst Island complex, south-central Queen 
Elizabeth Islands, Northwest Territori es, May-July 1990, data 
obtained by nonsystematic helicopter searches 

Number that 

Number that cast one Number with 

cast both hard antler only bothhard 

Date hard antlers 
Left Right 

(mo./d)8 N antlers retained 

05/31 10 1 0 0 9 

06/01 5 0 0 0 5 

06/11 30 19 1 0 10 

06/13 21 17 1 0 3 

06/15 35 33 0 1 1 

'06/17 67 59 6 1 1 

06/22 43 40 0 l ' 2 

06/23 54 51 0 0 3 

06/24 5 5 0 0 0 

06/26 73 72 0 0 1 

07/06 155 155 0 0 0 

07/07 24 24 0 0 0 

07/08 36 36 0 0 0 

07/10 8 8 0 0 0 

a (mo. Id) equals (month/day). 
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Appendix 5. Termination dates for 30 snow/ice stations (270 sample 
sites) and the number of sample sites at each of those stations with 
or without ground fast ice present when the station became inactive 
on the 7.5-km snow/ice course, northeastern Bathurst Island, south
central Queen Elizabeth Islands, Northwest Territories, May-July 
1990 

station Date station became 

number inactive 
(month/day) 

0.0 6/20 

0.5 

1.0 

1.0-N 

1.0-S 

1.5 

2.0 

2.0-N 

2.0-S 

2.5 

3.0 

3.0-N 

3.0-S 

3.5 

4.0 

4.0-N 

4.0-S 

4.5 

5.0 

5.0-N 

5.0-S 

5.5 

6.0 

Continued 

6/16 

6/14 

6/16 

6/22 

6/22 

6/25 

6/22 

6/22 

6/22 

6/24 

6/24 

6/22 

6/22 

6/20 

6/24 

6/14 

6/14 

6/22 

6/22 

6/22 

6/22 

6/22 

Number of sample sites 

No. with ice No. without ice 

o 
o 
a 
a 
9 

9 

9 

3 

9 

9 

o 
5 

o 
a 
a 
a 
o 
o 
9 

o 
9 

1 

3 

9 

9 

9 

9 

o 
o 
o 
6 

a 
a 
9 

4 

9 

9 

9 

9 

9 

9 

a 
9 

a 
8 

6 
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'1 
,1 
1 
1 
,1 
l, 
1 
1 
1 
1 
1 
1 
1 
'1 
1 
1 
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Appendix 5. Continued 

Station Date station became 

number inactive (month/day) 

6.0-N 6/24 

6.0-S 6/22 

6.5 6/22 
7.0 6/22 
7.0-N 6/24 . 
7.0-S 6/22 
7.5 6/24 

79 

Number of sample sites 

No. with ice No. without 
ice 

9 0 

0 9 

3 6 

9 0 

2 7 

3 6 

8 l 
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Appendix 6. Termination dates for 41 snow/ice stations (369 sample 
sites) and the number of sample sites at each of those stations with 
or without ground fast ice present when the station became inactive 
on the 1-km snow/ice course, northeastern Bathurst Island, south
central Queen El izabeth Islands, Northwest Territories, May-July 
1990 

Station Date station became 

number inactive 
(month/day) 

1 6/21 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Continued 

6/25 

6/23 

6/21 

6/24 

6/21 

6/19 

6/21 

6/21 

6/21 

6/21 

6/24 

6/21 

6/25 

6/24 

6/24 

6/23 

6/21 

6/21 

6/21 

6/21 

6/19 

6/13 

Number of sample sites 

No. with ice No. without ice 

7 

9 

9 

5 

8 

7 

o 
3 

8 

2 

o 
5 

9 

9 

9 

8 

9 

9 

o 
8 

9 

o 
o 

2 

o 
o 
4 

1 

2 

9 

6 

1 

7 

9 

4 

o 
o 
o 
1 

o 
o 
9 

1 

o 
9 

9 

1 
1 
1 
1 
'l' 
1 
,1 
l, 
1 
1 
1 
" 

l, 
'1 
l, 
1 
1 
1 
1 
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Appendix 6. Conttnued 

Station Date station became 

number i nact ive 
(monJth/ day) 

24 6/21 

25 6/21 

26 6/21 

27 6/17 

28 6/21 

29 6/24 

30 6/25 

31 6/25 

32 6/23 

33 6/21 

34 6/17 

35 6/21 

36 6/19 

37 6/21 

38 6/21 

39 6/21 

40 6/21 

41 6/21 

81 

Number of sample sites 

No. with ice No.without ke 

0 9 

4 5 

0 9 

0 9 

9 0 

8 1 

9 0 

9 0 

7 2 

9 0 

0 9 

9 0 

0 9 

0 9 

0 9 

5 4 

3 6 

9 0 
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Appendix 7. Chronology of when profile of 25-msegments between the 
centres of each pair of stations on the l-km snow/ice course became 
100% snow-free, northeastern Bathurst Island, south-central Queen 
Elizabeth Islands, Northwest Territories, June-July 1990 

Station Station Station Station 
pair Date Eair Date. Eair Date pair Date 

1- 2 6/288 2- 3 6/27 3- 4 6/24 4- 5 6/25 

5- 6 6/27 6- 7 6/23 7- 8 6/27 8- 9 6/24 

9-10 6/24 10-11 6/21 11-12 6/26 12-13 6/27 

13-14 6/26 14-15 6/28 15-16 6/28 16-17 6/26 

17-18 6/27 18-19 6/24 19-20 6/23 20-21 6/23 

21-22 6/24 22-23 6/17 23-24 6/21 24-25 6/23 

25-26 6/23 26-27 6/21 27-28 6/23 28-29 6/27 

29-30 7/01 30-31 7/01 31-32 6/28 32-33 6/24 

33-34 6/23 34-35 6/24 35-36 6/24 36-37 6/23 

37-38 6/22 38-39 6/21 39-40 6/24 40-41 6/24 

8 Month/day. 
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Appendix 8, Bare ground (snow-free) statistics along 40 25-m segments of the l-km snowjice course, 
northeastern Bathurst Island, south-central Queen Elizabeth Islands, Northwest Territories, June-
July 1990 

Number of . 
snow-free patches 

25-m segments per 25-m se~ment Length of snow-free ~atches (m) 

Date sampled Min. no. Max. n9· Mean ± SD Minimum Maximum 

2 June 40 0 4 0.5 2.08 0.0 9.5 

3 40 0 6 0.9 2.61 0.0 10.4 

4 40 0 6 1.2 3.27 0.0 13.1 

6 40 0 3 0.7 2.42 0.0 12.7 (X) 
w 

8 40 0 3 1.4 3.75 0.0 15.5 

10 40 0 0 0.0 0.00 0.0 0.0 

13 40 a 1 0.6 1.83 0.0 7.9 

15 40 0 2 2.0 4.72 0.0 19.5 

17 40 a 8 4.4 6.59 0.0 25.0 

19 39 a 6 5.8 7.40 0.0 . 23.5 

21 39 0 5 10.8 9.51 0.0 25.0 

23 34 a 4 14.2 9.70 0.0 25.0 

24 26 a 7 15.8 9.82 0.0 25.0 

25 16 0 6 13 .2 9.59 0.0 25.0 

Continued 



Appendix 8. Continued 

Number of 

snow-free patches 

25-m segments per 25-m segment Length of snow-free patches (m) 

Date sampled Min. no. Max. no. Mean ± 50 Minimum Maximum 

26 15 0 3 16.5 10.20 0.0 25.0 

27 12 1 6 19.5 8.02 2.4 25.0 

28 6 1 3 21.3 6.18 10.4 25.0 

29 2 2 2 17.0 3.04 14.9 19.2 

30 2 2 4 23.9 1.13 23.1 24.7 OJ 
~ 

1 July 2 1 1 25.0 0.00 15.0 25.0 

• 
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Appendix 9. Summary of maximum, minimum, and mean temperatures 
recorded at the Canadian Wildlife Servi,ce "Walker River base camp", 
northeastern Bathurst Island, south-central Queen Elizabeth Islands, 

,1 
Northwest Territories, 26 May to 27 July 1990 

Date Temperature8 Co 

l' (month/day) Maximum Minimum Meàn 

5/26 - 3.4 -12.2 - 7.8 

,1 5/27 0.0 - 7.6 - 3.8 

5/28 + 1.5 - 5.4 - 2'.'0 

1 5/29 + 2.4 - 5.5 - 1.6 

5/30 - 1. 5 - 8.3 4.9 

1 5/31 - 3.6 - 7.5 - 5.6 

6/01 - 2.3 - 7.8 - 5.5 

1 
6/02 + 0.2 - 2.8 - 1.3 

6/03 + 0.5 - 3.0 - 1.3 

1 
6/04 + 1. 5 - 6.0 - 2.3 

6/05 + 3.5 - 6.5 . - 1. 5 

1 
6/06 - 0.5 - 7.5 - 3.5 

6/07 - 0.5 - 6.0 - 3.3 

6/08 + 5.5 - 2.5 + 1. 5 

1 6/09 + 0.6 - 1.4 - 0.4 

6/10 + 0.2 - 6.1 - 3.0 

1 6/11 0.0 - 6.0 - 3.0 

6/12 + 1.5 - 2.0 - 0.3 

1 6/13 + 2.4 - 3.0 -0.3 

6/14 + 2.5 - 1.3 + 0.6 

:1 6/15 + 2.5 - 2.8 - 0.2 

6/16 + 2.8 + 0.4 + 1.6 

l' 6/1'7 + 3.6 - 0.5' + 1.6 

6/18 + 2.4 - 1.5 + 0.5 

1 6/19 + 2.0 - 0.5 + 0.8 

1 
Continued 

l' 



1 
86 1 

Appendix 9. Continued 

1 
Temperature8 CO 

Date 1 {monthLdall Maximum Minimum Mean 

6/20 + 5.2 + 0.4 + 2.8 

6/21 + 4.0 + 0.8 + 2.4 '1 
6/22 + 7.5 + 0.5 + 4.0 

6/23 + 8.0 + 3.3 + 5.7 l' 
6/24 + 5.5 + 1. 2 + 3.4 

6/25 + 7.0 + 2.8 + 4.9 1 6/26 + 9.8 + 3.2 + 6.5 

6/27 + 9.5 + 5.2 + 7.4 1 6/28 + 10.3 + 4.5 + 7.4 

6/29 + 11.5 + 5.5 + 8.5 ,1 
6/30 + 11.6 + 5.5 + 8.5 

7/01 + 11.6 + 5.3 + 8.5 

1 7/02 + 10.7 + 5.5 + 8.1 

7/03 + 10.1 + 4.3 + 7.2 

1 7/04 + 7.9 - 0.2 + 3.9 

7/05 + 7.3 + 1.0 + 4.2 

1 7/06 + 14.1 + 3.5 + 8.8 

7/07 + 15.2 + 6.9 + 11.1 

7/08 + 14.0 + 4.0 + 9.0 1 
7/09 + 8.0 + 2.1 + 5.1 

7/10 + 6.6 + 2.1 + 4.4 1 
7/11 + 7.5 + 1. 5 + 4.5 

7/12 + 10.5 + 3.9 7.2 l' + , , 

7/13 + 9.3 + 3.0 + 6.2 

7/14 + 8.2 + 1.3 + 4.8 '1 
7/15 + 9.4 + 1.0 + 5.2 

1 
Continued 
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Appendix 9. Continued 

Temperature8 Co 
Date 
{monthLdall Maximum Minimum Mean 

7/16 + 14.3 + 1.1 + 7.7 

7/17 + 17.5 + 5.5 + 11. 5 

7/18 + 15.5 + 2.8 + 9.2 

7/19 + 4.7 + 1. 7 + 3.2 

7/20 + 4.3 + 0.8 + 2.6 

7/22 + 5.6 + 1.9 + 3.8 

7/23 + 5.0 + 0.5 + 2.8 

7/24 + 5.6 + 1.1 + 3.4 

7/25 + 3.2 + .0.5 + 1.9 

7/26 + 6.3 + 1.0 + 3.7 

7/27 + 6.0 + 1. 7 + 3.9 

8. Temperatures were recordedat. ca. 0700 and 1900 each day; 
therefo~e, temperatures for each date actually range from 1900 the 
previous day to 1900 that day. 


