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Perspective 
The western Queen Elizabeth Is

lands were diseovered in 1819 bv W.E. 
Parry, but were only oceasionally visiled by 
explorers before the mid 20lh cent ury. The 
lack of exploration on the islands explains 
the puucity of early information about 

caribou and muskoxen. Exploratory 
accounts of the late 19th and carl y 20th 
centuries have frequent Lut brie(rcferences 
to both Most of the rd'erences are 
in the eon text of "deer" or "reindeer' and 
muskox meat as a sought-after supply 
offresh meat. The first systematic sm·vev 
of caribou and muskoxel~ on the Queen 0 

Elizabeth Islands \Vas in the summer of 
1961 (Tener 1961, 1963). The survey \Vas 
needed to gain baseline information on 
the wildlife resources beeause numbers of 
wildlife in sOllthern regions, which sup
ported a traditÎonal \l'ay oflife for Inuit, 
were decreasing. A second reason for the 
survey was the inereasing human activities 
in the High Arctie and their potential for 
damaging the environment (Tener 1963). 
This consideration.is significant in view of 

s 



the probable construction of a natural 
gas pipeline on Queen Elizabeth Islands. 

As a result of requests by the North
west Territories Game Management Serv
ice, la te win ter and summer surveys were 
flown over western Queen Elizabe'th Islands 
in 1972, 1973 and 1974. Standard "transect 
cens us" strip surveys were used to esti
mate numbcrs of Peary caribou and musk
oxen. In March 1974 caribou on Prince 
Patrick and Eglinton islands were dye
marked by use of an aerial spray technique. 

The estimated n umber of Peary 
caribou on the western Queen Elizabeth 
Islands declined markedly from 1961 to 
1973, while the number ofmuskoxen rose 
significantly. In 1974 as a result of the 
severe win ter ofl973~74, however, both 
Peary caribou and muskox numbers dc
clined drastically from their 19731evels. 
Later observations of marked animaIs on 
Prince Patrick, Eglinton, Melville confirmed 
inter-island movement of Peary caribou. 

Ahstract 
We flew three late winter and three 

summer standard "transect census," 1.6 km 
wide strip surveys for Peary caribou (Ran
gifer tarandus pearyi) and muskoxen (Ovibos 
moschatlls) on the western Queen Elizabeth 
Islands 1972-74. Technical and weather 
delays prevented uniform coverage of the 
survey area. The results are comparable 
with a previous survey in 1961 for Peary 
caribou but not for m~skoxen. Since 1961 
Peary caribou have decreased between 87% 
and iOO% on ail islands surveyed in 1972 
74. There appears to have been an increase 
in numbers of muskoxen between 1961 and 
1973 w-ith recolonization of Prince Patrick 
Island. In winter 1973-74 there was high 
mortality of muskoxen with an overallioss 
of 35%. Eastern Melville Island, especially 
the Dundas Peninsula, is the heartland for 
caribou, sorne of which move to Prince 
Patrick to win ter. We used aerial dye
spraying to mark the animaIs and noted 
their subsequent locations Lo document the 
inter-island movemenLs. Southwestern 
Melville Island, especially Bailey Point area, 
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is the heartland for muskoxen. In summer 
1974 more th an 25% of aIl Peary caribou 
and muskoxen estimated were o'n the Dun
das Peninsula and Bailey Point, which 
are 6% and 1 % of the landmass of the wes
tern Queen Elizabeth Islands respectively. 

On large islands caribou moved to 
high, dry sites on coastal areas in early 
spring and late summer; in the interior they 
preferred drier sites intermediate in eleva
tion. AlI year muskoxen preferred weli
vegetated sedge (Carex spp.) meadows and 
willow (Salix spp.) on coastal sites at 
low elevations. Summer movements to the 
interior were usually restricted to shores of 
watercourses and adjacent drainage slopes. 
Caribou group sizes were influenced by 
forage availability: relatively large aggre
gations form in summer with favourable 
forage conditions but break up into small 
groups and singles in win ter. For musk
oxen under average conditions the pattern 
of group sizes is opposite of that observed 
for caribou, but under severe nutritional 
stress the large winter groups split up. Most 
single muskoxen occur during the summer. 

The marked decreases in numbers 
are attributed to a combination ofhigh 
win ter mortality in sorne years and an over
alliow rate ofbirths and recruitments be
tween 1961 and 1974 for caribou, and at 
least 1972~74 for muskoxen. We believe a 
series of years with unfavourable snow and 
icc conditions made forage unavailable and 
restricted, and thus caused the decreases in 
numbers ofboth species. Currently num
bers ofboth Peary caribou and muskoxen 
are dangerously low on the western Queen 
Elizabeth Islands - their conservation and 
preservation must be considered. 

Résmné 
Trois années d'affilée, nous avons 

effectué, à la fin de l'hiver et en été, par 
échantillonnage en bandes intersectées de 
1.6 km chacune, un inventaire démogra
phique du caribou de Peary (Rangifer taran
dus pearyi) et du boeuf musqué (Ovibos 
moschatus) dans l'ouest de l'archipel Reine
Elisabeth. Les populations de caribous de 

Peary et de boeufs musqués étaient l'objet 
de nos études. Conditions météorologiques 
défavorables et difficultés techniques nous 
ont empêchés de traiter dans son entier la 
zone du relevé. Les résultats obtenus se 
comparent à ceux d'une étude antérieure 
(1961) dans le cas du caribou de Peary, mais 
non dans celui du boeuf musqué. Depuis 
1961, la population du caribou a diminué de 
87 à 100% sur toutes les îles étudiées, 1972~ 
1974. Par contre, l'effectif du boeuf musqué 
a augmenté entre 1961 et 1973, période mar
quée par le repeuplement de l'île du Prince
Patrice. La mortalité du boeuf musqué a été 
élevée l'hiver 1973-1974, donnant lieu à 
une chute démographique de 35%. L'est de 
l'île Melville, plus précisément la péninsule 
Dundas, est l'aire de prédilection des cari
bous dont un bon nombre vont hiverner sur 
l'île du Prince-Patrice. Nous avons marqué 
des animaux à l'aide d'une teinture pulvé
risée du haut des airs et relevé ensuite leur 
position pour en documenter les déplace
ments d'une île à l'autre. Dans le cas du 
boeuf musqué, c'est le sud-ouest de l'île 
Melville, plus précisément la région de la 
Pointe Bailey, qui est son aire de prédilec
tion. Il ressort de l' extrapolation faite à 
partir du sondage de l'été 1974 que plus du 
quart des caribous de Peary et des boeufs 
musqués se retrouvaient à la péninsule 
Dundas et à la Pointe llailey, qui consti
tuent respectivement six et un pour cent de 
la surface du territoire émergé des îles de 
l'ouest de l'archipel Reine-Elisabeth. 

Sur les grandes îles, les caribous se 
mettaient, au début du printemps et à la fin 
de l'été, en quête de hauteurs à sec dans les 
régions côtières; à l'intérieur, ils cher
chaient les sites plus secs quoique moins 
élevés. Par contre, les boeufs musqués 
manifestaient, l'année durant, une préfé
rence pour les prés où abondait la laîche 
(Carex), et pour les pentes peu élevées des 
régions côtières, recouvertes d'arbrisseaux, 
tels le saule (Salix). 

Les déplacements estivaux vers 
l'intérieur se limitaient habituellement aux 
rives des cours d'eau et aux pentes allu
viales adjacentes. La taille des troupeaux de 
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caribous était fonction de la quantité de 
fourrage disponible; l'été, lorsque le four
rage est abondant, les animaux se réunis
sent en groupes assez nombreux qui l'hiver 
se morcellent en petits groupes épars, lais
sant certains caribous seuls. En temps 
normal la taille des troupeaux de boeufs 
musqués suit le modèle inverse de celui 
des caribous; cependant en temps de 
famine, les grands troupeaux d'hiver se 
divisent. C'est surtout l'été qu'on ren
contre des boeufs musqués solitaires. 

Le taux élevé de mortalité enre
gistré certains hivers, joint à la faiblesse de 
la natalité et des autres apports démogra
phiques entre 1961 et 1974 pour ce qui est 
du caribou, et entre 1972 et 1974 pour le 
boeuf musqué, expliquent la baisse marquée 
de la population des deux espèces. C'est à 
notre avis le fait de mauvaises conditions 
d'enneigement et de glaciation qui plu
sieurs années de suite ont rendu le fourrage 
rare et difficile d'aecès. L'effectif actuel du 
caribou de Peary et du boeuf musq ué est à 
un point critique dans l'ouest des îles Reine
Elisabeth; c'est pourquoi leur préserva-
tion commande une attention immédiate. 

Pe3JOMe 
3a Tpli nOCJIe)lHHX 3HMbI 11 .JleTa 

(1972-74 r.r.) B 3ana)lnOH llaCTH 
OCTpOBOB KOpOJIeBbI EJIl13aBeTbI Ha 
nOJIOce WHpHHOH B 1,6 KM MbI npo
BeaH nO)lClleT C B03)lyxa nOrOJIOBbH 
Kapl16y rIHpl1 (Rangifer tarandus 
pcaryi) H MyCKyCHbIX 6bŒOB (Ovibos 
moschatus). TexHl1lJeCKHe np06JIeMbI 
11 He6aaronp11HTHble nOrO)lHble yc,7JO
BI1H npemlTCTBOBaJIl:! npOBe)lemnO 
paBnoMepHoro Ha6mo)leHHH 3a BceH 
Teppl1TopHeH. fIo,llylJeHHble pe3y.llb
TaTbI MO}j{HO cpaBHHTb C )laHHbIMH 
npe)lbI)lyuJ,ero nO)lClJeTa, npOBO)lHB
lllerOCH B 1961 rO)ly. O)lHaKO CJIe)ly
eT 3aMeTHTb, LITO BbHueyKa3aHHble 
pe3yJlhTaTbI nO)lClleTa MO}j{HO cpaB
mmaTb Jll1Wb C ,'l:aHHbIMH 0 KapH6y 
nUpH, HO He C )laIIHhIMI1 0 MyCKyC-

HbIX 6bŒax. C 1961 rO,'l:a lJUCJIO noro
JIOBhH Kapu6y rIupu KOJIe6cleTcH B 
npe)leJIax 87 -100 % Ha Bcex OCTpO
Bax, 06C,7Je)lOBaHHbIX B 1972-74 r,r, 
4TO }j{e KacaeTCH MyCKyCHhIX 6bIKOB, 
TO OKa3aJIOCb, lJTO 3a nepHO)l 1961-
1973 r.r. HX nOrOJIOBbe yBeJIUllUJIOCb 
B pe3yJlbTaTe peKO.'IOIiH3all,HH OCTpO
Ba npHHll,a fIaTpl1Ka. 3m,IOH 1973-74 
r,r. y MyCKyCHbIX 6bIKOB Ha6,'lIO)laJICH 
60JIbillOH HpOll,eHT cMepTHocTH C 06-
lll,eH nOTepeH B 35 %. BOCTOlJHaH 
lIaCTb oCTpoBa MeJIbBHJIb, B oc06eH
HOCTH no,llyoCTpoB /J,yH)laC, HBJIHeTCH 
;\1eCTOM CKOnJIeHHH KapH6y, HeKOTO
pble H3 KOTOpbIX 3l1MOM nepe6l1pa
IOTCH lia oC'rpOB npHllll,a rIaTpHlŒ. C 
ll,eJlblO MeTKH }j{HBOTHhIX )lJIH nOCJIe
)lylornero )lOKyMeHTHpoBaHHH HX 
Me)j{OCTpOBHbIX nepe)lBH)j{eHHH H 
onpe)leJIeHHH MX )la.'IhHeMI1JerO MeCTO
npe6hIBaHHH :'rlbI I1CnO,'lb30BaJIlI 
orrpbICKHBaI-lI1e KpaCKOH C CaMOJIeTa. 
MeCTOM CKOnJIeHHH MyCKyCHbIX 6bI
KOB HBJIHeTCH JOro-3ana)lHaH LJaCTb 
OCTpOBa MeJIbBI1JIb, B oc06eHHOCTH 
MbIC 5eHJIH. J1eToM 1974 rO)la 60.llee 
25% Bcero HO)lCllHTamIOI'O noro
JIOBbH KapH6y rIl1pH H MyCKyCHbIX 
6bŒOB HaXO)lHaHCb B paHoHax no,lly
oC'rpoBa LlYH)laC H Mhlca 5eiiJIH. 3TH 
)lBa paHOHa COCTaBJIHIOT COOTBeTCT
BemlO 6% H 1 % [UIOma)lH 3ana)lHOH 
llaCTH OCTpOBOB KOpOJIeBbI E.llH3a
BeTb!. 

Ha 60JlbWHX oCTpoBax paHHeH 
BecuoÏr H n03)lHHM JIeTOM KapH6y ne
pe6Upaal1Cb Ha BhICOIŒe cyxHe MeCTa 
npH6pe)j{HbIX paflOHOB; BO BHyTpeH
HHX )Ke paMOHax OHII 0lŒ3bIBaJIH 
rrpe)lHOllTeHHe 60,'lee CyXHM MeCTaM, 
paCnOJIO}j{eHHbIM Ha Cpe)llIell BbICOTe. 
MyCKyCHble )j{e 6bŒl1 Ha npOTH}j{eHHH 
Bcero rO)la OKa3bIBaJIH npe)lrrOllTe
HHe JIyraM, ryCTo nOpOCWl:!M OCOKOH 

(Carex spp.), a TaK}j{e npH6pe}j{HbIM 
HeBbICOIŒM CKaOHaM, nopOCWHM HBOH 
(Salix spp.). J1eTHHe nepe)lBH)j{eHI1H BO 
BHy'TpeUHHe paHOHbl 06bIllHO orpaHH
lJI1Ba,1HCb 6eperaMH peK H pylibeB, a 

TaK}Ke HaXO)lHBI1JHMHCH no coce/l,CTBY 
C HHMH CKJIOHaMH. Pa3MepbI rpynn 
KapH6y 3aBHCHT OT HaJIHllHH IWpMO
BbIX paCTeHHH: OTHOCHTeJIbHO 60,llb
WHe rpyrrnbI (POpl\ŒpyIOTCH .lleTOM 
rrpH 6JIarOrrpHHTHbIX KOpMOBblX yCJIO- . 
BHHX; 3HMOH }j{e OHII pa361IBaJOTCH Ha 
MeJIKHe rpynnbI H O)lfIHOlfeK. 4TO Ka
caeTCH MyCKyCHbIX 6bIKOB, TO npH 
Cpe)lHHX yUIOBHHX pa3MepbI rpynn 
npOTlIBOIIoao}j{HbI iHa6JIIO)laIOlll,H:'vICi' 
y KapH6y; O)lHaKO rrpH CHJlbHOH He
XBaTKe KOpMOB 60JIbWHe 3HMHHe 
rpyJUlbI paCna)laIOTCH. MycKycHble 
6bŒH-0)lHHOllIŒ BCTpellaJOTcH 60JIb
weH llaCTbIO JleTOM. 

3aMeTHoe cOKpa lneHHe norO,10-
BbH BhI3bIBaeTCH COlleTaHHeM iBbICOKOH 
cMepTHocTH B 3HMHee BpeMH, Ha6JlJO
)laJOlll,eHCH B orrpe)le,lleHHble rO)lbI, H 
06lll,UM HH3KHM ypoBHeM pO}j{,'l:aeMO- . 
CTH U cpH3HlJeCKOrO COCTOHHHH, Ha-
6,'lIO)laBLUHXCH B nepHo)l1961-1974 
r,r. y KapH6y, u, nO Kpal1HeH Mepe, B 
1972-74 r.r, - y MyCKyCHbIX 6bŒOB. 
MbI noaaraeM, llTO B TelJelIHe neJIoro 
pH)la JIeT He6JIarOnpHHTHble CHerOBble 
U .ile)lOBble yCJ10BUH C'noc06CTBOBaJiH. 
UClJe3HOBeHHJO I1J1H }j{e 3aMeTHoMy co
KpalneHdJO KOJlHlJeCTBa KOpMOBbIX 
paCTeHliH 11, TaKUM 06pa30M, BbI3Ba
JIH COKpameHHe nOrOJIOBbH 060IIX BH
)lOB. B HaCTOHlll,ee œpeMH B 3ana)lHbIX 
paiiOHax OCTpOBOB KOpOJIeBbl E,1H3a
BeTbl lJUCllO nOrOJIOBbH KaK Kapl16y 
rIUpH, TaK H MyCKyCHbIX 6bŒOB, Ka
TaCTpocpHlJeCKH HH3KO; BCae)lCTBHe 
llero CJIe)lyeT IIPHHHTb Bce He06xo)lH
Mble MepbI )laH KOHcepBanm! 11 coxpa
HeHHH lI'OrO,llOBbH 060l1x BH)lOB. 
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Introduction 

Until the 1960s Pearl' caribou and 
muskoxen on th e wes tern Q~een Elizabe th 
Islands had remained in re lative isola ti o n 
from th e impact of human activiti es . In 
other parts of their ranges, nat ive and 
\"hite hunte rs have exploited th e popula
tions and in so rne areas s ubs tanti a llv re
duced numbers, especialh' ormuskoxe n. 

Prior lo th e 20th centun tb ere Il'<lS 
only sporaclic human activit\ on th e \l'es t
ero Queen Elizabe t h J sla nds. Th e is land s 
have neve r bcen perman enth se ttl ed b\
Inuit, 50 th ere II-as nothing to attract trad
e rs or missionari es. I\ot until th e lIaye of 
exploration to lind the Northll-es t Passagt' 
\V ere the Il'es te rn Queen Elizabe th Islands 
described by Europeans. W. E. PaIT\' \l"as 
the firs t explore r to vi sit them and he 
named Melvill t' , B\am Ma rtin and Bathurs t 
(Parry 1821). Fort)' \'ea rs lat e r th e western 
Queen Elizabeth Island s \\ere furlh er ex
plored by parti es sca rc!ting for Franklin 's 
expedition. Belcher (1855) , J'I!I'Do uga ll 
(1857) and M'Clintock (1861) ail descriuecl 
Melville and adjacent is lands during th e 
courses of th e ir sea and sledge jo urnc\ s. 

In th e earl y 20th centurI' t,,-o expe
di tions tra velled to t he Iles tern islands, 
Be rnier (1910) in 1908-1909 a nd S lcfans
son (1921) in 1915- 1917. The lI es tem 
Qllec n Elizabe th Is lands Il'e re desc ribe j1 
and s llrveyed by geologisls in the 1950b. 
Tcner (1958) rev iewed th e limited informa
tion on mus koxen on th e Arcli c Is lands. 
Macpherson (1961) compil ed th e sightings 
of mammals by th e geologists, and that 
compilaI ion repTesented th e Ers t e ffort lo 
estimate the numbers of Peary ca ribou ancl 
muskoxen on th e wes tern Queen Elizabe th 
Jslancls. 

Melvill e l s land \Vas th e focus of 
activitics for several expeditions includillg 
lhrcc lhat uycr",intered on th e so uth coas t. 
l'hcre \\'as con~iderable hunting no t only to 
sup,Plemen t rat ion:; but fo r th e s upposedl v 
a ntl-scorbutic propcrlies of fr esh meat. The 
lir. t expedition to reael! Melvill e was that 
of l'arry in Scptember 1819. P arry's sight
i,,~s (If 1\\"o "deer" near Griffiths Point and 
C'ighllTlll koxen ncar Capc Hearne are th e 
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Top : Th e c1ass ic lllu skox c1 cfcnse circl c. No te 
the characleri st ic positinning of the herù vull, 
sli f' htl y rpmo\-rù I"rolll Ih" group - al the lert 
of t he phol o. J'h oto b)' R. H. Ilussd 1 

J]Ollolll: Bull P"a n - ca rilJo u fora ging in summcr. 
Photo 1,,· A. Gu nn 

firs t recorded s igh ti Il gs of P ea ry caribou 
and mus kox en on th e lI es tern Queen 
Clizabelh Islands (Pa rn 1821 :67, 78). The 
expedition oyer\\int e red at \Villt e r Harbour 
\\'here " deer" and muskox en were numer
o us until th e middle of October. Th e dis
appeurance of the ga me at that tim e Jed 
Pan'y (1821:110) to assu me that th ey had 
migratecl south to th e mainland. Par;'Y 's 
hunters apparenth· procurecl only [our 
mu skoxen and 11 " cl ee r" during th e \"('a r 
th ey "'e re on Mehille (PalT\' 1821). III 
1851 M'Clin tock sledged fr om A ll s tin ' s 
par t." , " 'intering be t\l-ee n COrl1l1allis and 
Griffiths islands, as far " 'es t as Cape James 
Ross on Melvill e be fore re lurning via 
Winte r Harbour. The next expeditiolt had 
a grea te r impact on tlte "ildlife of Melvill e . 
Capt. Kell e lt "ith tl\O s hips spent Ih e II-inln 
of 1852-53 at Deale\ Island. Capt. [(e llett 
(il/ Belcher 1855:138) noted, " This co untry, 
it ma)' be said, teems \\'ith unimallife from 
lhe middl e o[j\'la\ to the middl e of Octobe r: 
. .. the animais soon become s h\" ancl 
sca rce." On Ma l' 18, 18.53 Ha~ilton (in 
Belche r 1855:199) founcl no muskoxen at 
Dea ley Island and said "Not withs tanding 
my locul kn oll"ledge of th e hunting ground 
ofMeJville Island . .. l shoulcl have had 
great difficult." in s upporting my small purty 
of one mun and live dogs on lhe mu ch
talked-of 'reso urces of the coun try ' ." Ho\\"
eve r, " the resources of the co untr" " did 
provide 114 mu skoxe n and 94 caribou for 
fr esh meat at Deale \ Island 1852-53 
(Belcher 1855). M 'Dollga\l (1857: 147) 
noted that of s ledging parties sent out to 
Liddotl Gulf (whe re Pan'v , 1821 :201, had 
commented on as a feeding pl ace for " c1 ee r", 
muskoxen ancl hares), Heela ancl Gripe r 
Bay, Cape Providen ce ancl Cape Beec hev, 
"They eac h and ail sa \\ n umerous h e rd~ of 
dee r and muskoxen .. . Melville Jsland, 
which we mos t cenainl y have fo und to 
abouncl in animallife." M'Dou gall (1857: 
277) furth er re itcra tes the abundan ce of 
game on Melville in preference to th e lands 
of Cornwallis, Bat h u l'st and No rlll De von, 
b~t h: ca u tions tha t game wou Id onl y s L1S

lam Iife [or a limited time . 

About 50 yea rs elapsecl be forc 
another exped iti on reached and over
\\intered on Mehill e . Bernie r and hi s cre \\
s tayed August 1908 to Augu s t 1909 at 
Winter Harbour (Bernier 1910) . Bcrnier 
(1910:44) desc ribed th e rumina linga llimals 
as being unaccus tomed to mail and easi l.\ 
approachcd. Th e c re,,- ki\l ecl 55 muskoxell 
and 75 "deer" at Winler Harbour, ample 
ev idence for Belllie r's s tatem en t thal 
\X/inter Harbou r " AJTords grea t opportllni 
li es for In \" ing in s upplies of fre sh meal" 
(Bernier 1910:143). 

Bet\\"een 1915 ancl1917 S lefansson 
and his party 1 ravellecl and hUllt ed O\'e r 
Melville. S te fan sson (1921 :3'14) commellt s 
th a t the greal nllmber ofmuskoxen on 
Melvill e is not du e to its fcrt ilit \ but that it 
!tas not been hunl ed bv Eskimo-s. Caribou 
are not llumcrOLl S as the lan cl is "exception
all y inferlile". Tt seems fr om his aceounts 
that S te fall sso n's parti es kill ed at least 70 
caribou from 1915 to 1917 . S tork erson , a 
member of S te fansson 's party , eS limated 
that ill 1917 there I\"ere 4000 muskoxen, 
and about 400 had been kiJJ ed for mea t (in 
Macpherson 1961 :15) . Macp herson (1961: 
15) points out tha t from th e es limates of 
566 fr om Thors te insson and Tozer in 1958, 
there appeared to have bee n a marked de
cline in the n umbers of m uskoxen betwee n 
1917 and 1958. In 1958 from th e geo lo
gis ts' obse rvati ons (in Macpherson 1961:8) 
3024 caribou "'ere es timated for Melvill e. 

Bathurs t Is land was firs t described 
by PanT (1821) although he did not land 
t he re. In Octobe r 1850 M'C I in tock, leading 
a sledging party from s hips \\inte ring in th e 
ice be tween Co rnwallis and Griffiths is
lands, I\-as appareil tl y the firs t Eu ropean on 
Bathurs t (Taylor 1955), He left depots for 
futùr e sleclging parties on th e so uth and 
I\-est coas ts but c1id not explore furth er. Th e 
north coast of Bathurst and adjacellt is 
lands were e xplo rt'd b)' sledgin g parties 
from Belcher's e xpedition in April 1853 
(Taylor 1955). On e of the firs t melllioJls of 
game 011 Il le islalld I\'as in May 1854 ",h en 
a sledging part\' saI\" " deer" foo tprints on 
shore nea r AlJisoll Inlet (M'DougaIl1857: 

387). Bem ie r (19] 0 :251) noled numbers of 
" dee r" hOrll s secJ] along th e shore near Key 
Point, Augus11909. 

ln 1953 Inuil \\ere moved to Reso
lute Ba\', Cornll-allis Is land an d began 
hunling on Bathurs t. Reco rd s of caribou 
kill ed ,,'e re kept fr om 1958 by th e RCMP 
(Bisse l! 1968) , and are the on" reco rds of 
caribou on 1 he west e rn Qucc n 'Elizabeth 
Islands that have bee n harves tecl. Jn sum
mer 1959 Mc:\air (in Macph erson 1961:13, 
16) es tim ated 300 caribou and 300 musk
oxe n on Bathurs t. The pre vious yen r on 
24 Jun e 1958, Thorstein sso n sa\\" 149 
muskoxen during a Ai ght Ihrough the 
valley form ecl b\ Bracebridge- Goodsir 
inle ts (ill Macph erson 1961:16). 1n th a t 
broad vall e \' th e j a t ional Museum of 
~atural Sci'ences has a High Arctic lield 
s tation and has s tudied mu skoxe n be, 
ha \iulll" s in ce 1968 (Gray 1973). 

On 4 April 1853, Mecham left 
Kell e tt' s partI' ovef\fint e rin g at Dealey 
Island off eas tern Melville Island , slecl ged 
"'es t and discoye red Eglinton and Prin ce 
Patrick is lands (Taylor 1955). M'Clintock 
also sledging fr om Deule)' J sland reached 
Prin ce Patrick on 14 May 1853 (Taylor 
1955). On Prince Patrick, Mecham kill ed 
three " re indeer" ue tween 7 May and 6 June 
1853 (in M'D ouga1l1857 :298). Stefansson, 
who travell ed along the wes t coas t of Prince 
Patrick in.Jun e 1915, noted tha t he agreed 
with Mecham's opinion of absence of game 
(Stefansson 1921 :301) . Stefansson (1921: 
322) quotes M'Clintock as sec uring live 
ca ribou and three muskoxen in 1853 in 
May-June on th e eas t and n orth coas ts of 
Prince Patrick . 

Jn 1949 MacDonald (1954) notecl 
that caribou Il'e re quile comm on around 
Mould Bay ",here h e saI\' 171, but numbe rs 
hncl appea red to drop in 1952 when he was 
abl e to co unt on l\' 68 caribuu ill th c Mould 
Ba y a rea (MacDo-nald 195LI :220). H e regu
larl )' observed muskoxe n feecling on mead
o\\"s and Yege lat ecl s lopes of Mo ulcl Bay 
PelliJlsu la in March through Seplember 
1952. Be t\\'ee n 2 ancl 56 m uskoxcn \l'ere 
see n in each day 's trav('\. In 1949 D ye r had 
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counted 149 muskoxen while surveying 
southeast Prince Patrick for a weather sta-
tion site (in Macpherson 196i . In 
summer 1954 neither Macpherson norTozer 

.. was able to find live muskoxen but ear-
casses were common, and one small group 
of carcasses ·was seen on the sea-ice near 

Island. Harington (1961 :252) 
that deep crustcd snow condi

tions of winter 1953-54 led to the die-off. 
The recovcry of the muskoxcn was slow: in 
1958 only three were seen during an ex
tensive geological survey by helicopter 
(Tener 1965:16-17). From the observations 
made by geologists in 1958 Macpherson 

. (1961 :15) estimated 34 muskoxen for the 
eastern uplands and 1342 caribou for the 
same area (Macpherson 1961:8). 

Few exploratory parties travelled 
west of Melville Island in the late 19th and 
early 20th eenturies. Mecham (in M'Dou
gall1857) was the first European to de
scribe Eglint on Island, but he made no 
mention of game there during May-
June 1853. 

The first European to visit Byam 
Martin was Parry (1821) who landed a 
boat at Cape Gillman on 27 August 1819. 
Captain Sabine described remains of de
serted Inuit habitations and noted recent 
traces of "reindeer" and muskoxen in many 
places (Parry 1821 :61). The Island was 
visited by one ofM'Dougall's parties in 
June 1853, two muskoxen were shot and 
deer were observed (M'DougaIl1857 :266). 
Bernier (1910:217) also noted traces of 
"deer" and muskoxen on Byam Martin in 
1909. McMillan (in Bernier'1910:387) de
scribed muskoxen feeding on the shores of 
the island, induding a herd of at least eight. 
Munn (in Hone 1934:17) testified that 
muskoxen were plentiful on Byam Martin 
Island. 

The first aerial survey specifically 
designed Lo estimate the numbers oflargc 
mammals was in summer 1961 (Tener 1961, 
1963), No other intensive or extensive 
surveys of ungulates were carried out on 
the western Queen Elizabeth T slands until 
March 1972. 
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In 1972 the Northwest Territories 
Game Management Service (NWT GMS) l 
evaluated the potential effect of the plan to 
allow Inuit hunters to harvest Peary cari
bou On Melville Island. The resulting sur
vey in March-ApriI1972 showed that 
harvesting would be impractical as there 
were few caribou and in scattered groups. 
As the NWT GMS required information on 
the ecology of caribou and musk-
oxen to guide management and harvest of 
both species on Banks Island, they request
ed CWS to continue the study. Increasing 
exploratory activity on the western Queen 
Elizabeth Islands is also a potential threat 
to wildlife and their habitats. The probable 
construction of a natural gas pipeline on 
Melville and adjacent islands gives added 
significance to the need for information on 
the ecology of Peary caribou and musk
oxell. Concern over the effeet of indus trial 
exploratory activities on the western Queen 
Elizabeth Islands has already been ex
pressed by Inuit from Resolute Bay, Corn
wallis Island, They have blamed seismic 
activities for the decline in number of Peary 
caribou which they traditionally hunt on 
Bathurst Island (Freeman 1974). 

Baseline data for caribou and 
muskox populations are essential to evalu
ate complaints such as this one and to pro
vide guidelines for harvesting by native 
peoples and indus trial constraints. This 
paper is a report of our observations made 
during six aerial surveys from March 1972 
to August 1974, 

l Now known as the NWT Fish and Wildlire Service. 

Snrveyarea 

1. Islands 
The Queen Elizabeth Islands sur

veyed lie between latitudes 74° and 78° 
North and longitudes 95° and 1240 West 
(Fig. 1). We stratifted the three largest is
lands for survey purposes; there are 13 
survey strata on Melville and three each on 
Bath~rst and on Prince Patrick. Total land. 
mass of the islands surveyed is over 91 000 
km2, The sUl'vey areH, except western Mel
ville, is low-Iying and mainly below 150 m 
elevation. 

LI. Melville Island 
(75°40'N,111°30'W) 
Melville is the largest (42220 km') 

and most rugged of the western islands in 
the Queen Elizabeth group (Fig. 1). It is 
the most southerly of the western Queen 
Elizabeth Islands and is irregular in 
with deep inlets dividing the islandinto a 
series of peninsulas. 

Eastern (strata lIT, 1940 km' and 
IV, 7260 km'), central (stratum V, 4560 
km') and northwestern Melville (strata 
VIII, 5100 km'; IX, 3330 km'; XI, 1670 
km'; and XII, 1400 km') are a series of 
ridges and plateaus developed on folded 
Palaeozoic rocks (Thorsteinsson and Tozer 
1960, Tozer and ThorsteinssonI964), The 
area is varied but in general the eastern 
part is lower although more intensely fold
ed than the western uplands (Dunbar and 
Greenaway 1956), The Blue Mountains on 
the west c~ast (stratum xm, 4770 km') 
reach the maximum elevation on Melville 
of about 1000 m above sea level (elevation 
measurements recorded for western Mel
ville on 1 :250,000 topographical maps, 
Canada Departmellt of Energy, Mines and 
Resources are in error). The western up
lands have four permanent snowfields 
totalling 335 km 2 in area (Bil'd 1967). The 
flat,topped ridges of the western uplands 
are most notably developed in the Canro
bert Hills (stratum Xl) reaching an eleva
tion of 594 m, and forming steep sea cliffs 
with a fiord-type coast (Bird 1967). 

High seadiffs also border part of 
southwestern Melville (strata XIII and VII, 
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Figure l 
Western Queen Elizabeth Islanâs, NWT, 
by air between March 1972 and August 1974, 

ARC TIC OCEAN 

n' 

1030 km'), an area of high plateau country 
with many deep narrow ravines. To the 
soutb, àcross Liddon Gulf. is the Dundas 
Penin~ula (stratum VI, 5100 km'), an are a of 
dissected plateau (Tozer and ThorsteinssoIl 
1964). 

Northwestern (stratum X, 1:390 
km') and northeasterri (strata 1,2940 km 2 

and II, 17.30 km') Melville are areas of low
land. The lowlands are not featureless, 
however; strata dip forming several pro-
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minent steep faced hills in both areas, and 
the central part of the Sabine Peninsula 
(strata 1 and II) is an island plateau. 

1.2. Bathurst Jsland 
(75°50'N,99°30'W) 
Bathurst (16090 km'), which lies 

on the eastern edge of the survey area 
(Fig. 1), has a distinctive pattern of inlets 
and intervening ridges and headlands which 
reRect the underlying geology (F ortier et al. 

L1TYLE 

D 

1963). Most of the coast is sharply sloping, 
and rugged, but with few cliffs. Because of 
the long inlets, 25% of the land surface is 
within 2.5 km of the coast. 

The llorthern three-quarters of the 
island is dominated hv east-northeast folds 
of bedrock, which f o;m a ridged upland. 
Erosion has caused regular and continuous 
ridges with gentle to moderately steep 
slopes. The drainages either follow the 
main valleys or eut across ridges forming a 
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trellis pattern. Most of the land (62%) is 
below 150 m in elevation, the greatest 
relief is on the northwest, where bluffs 
reach 412 m. 

The sou thern quarter of the island 
is mainly a gentl)' undulating plateau most
Iy below 60 m with few well-defined fea
tures. The land is less well-drained than the 
upland ridges to the north. To the south
west the plateau surface is more dissected 
with many small ponds. 

About 24% of Bathurst lies below 
60 m. Ground elevations vary considerably 
between the three survey strata. Most of 
the terrain below 60 m occurs in stratum 
III (5360 km'). Stratum II (6650 km') has 
about 75% more intermediate and high 
ground than stratum l (4080 km') or III. 

Percen tage distribution of the land
mass of Bathurst by distances from the sea
coast is given by stratum in Miller and 
Russell (1976:App.45). 

1.3. Prince Patrick Island 
(76°50'N,119°00'W) 
Prince Patrick is large (15830 km') 

and elongated along a northeast-southwest 
axis (Fig. 1). West and central Prince 
Patrick (strata 1, 7740 km' and II, 5980 
km') are within the Arctic Coastal Plain 
region which is underlain bv the Beaufort 
Formation (Tozer and Thor'steinsson 1964). 
The plain slopes gentl)' from the centre of 
the isJand to the low-Iying west coast; on 
the southeast the relief is more pronounced 
where the plain ends in an escarpment. 
Eastern Prince Patrick (stratum III, 2110 
km') is a dissected plateau with sandstone 
bluffs and sea diffs. The south of the island 
(st ratum I) also has pronounced rel ief with 
escarpmenls and cliffs reaching the maxi
mum elevation of 279 m above sea levcl on 
the island, about 3% (535 km ') of the land 
is belwccn 15]-279 m. The sandstones vary 
in lhe vegctative coyer that the y support, 
but the Beaufort Formation (63% of the 
island, Tener 1963) underlving the Arctic 
Co~stal Plain is uniform in'its sparse vege
tallve caver (Tozer and Thorsteinsson 
1964). 
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1.4. Mackenzie King Island 
(77°40'N,111°30'W) 
Mackenzie King is the largest 

(5100 km') of a group of three islands, 
called the Prime Minister group, which are 
some of the most remote of the Arctic is
lands (Fig. 1). Mackenzie King is a 1011'-
1 ying bu t not feat ureless plain developed on 
Jurassic to Lower Cretaceous sandstones. 
The highest of the rounded hills and cues
tas are the Leffingwell Crags reaching 140 m 
above sea level. The Isachsen Formation 
underlying these landmarks has a sparse 
vegetative co ver (Tozer and Thorsteinsson 
1964). West of the Isachsen Formation the 
vegetation is relatively good (Tener 1963). 

1.5. Borden Island 
(78°30'N,111°00'W) 
Borden is a dome-shaped, low-

Iying island, 2790 km' in area (Fig. 1). Like 
Brock the northwest of the island is on the 
Arctic Coastal Plain. The southeast is an 
undulating plain developed on Triassic a:ld 
J urassic sandstones which support a rela
tively good vegetation cover (Tozer and 
Thorsteinsson 1964). The coastline is 101\' 
and featureless except in the southeast 
where the land rises steeply to 80 m above 
sealevel. 

1.6. Eglinton Island 
(75°50'N, 118°30'W) 
Eglinton (1550 km') is an eroded 

peneplain with flat-topped hills especially 
weil developed in the central and south 
portions of the island. About 66% of the 
total area is belo\\' 60 m and only ab ou t 4 % 
is above 150 m with a maximum elevation 
of 240 m above sea level. The northern end 
is low-lying except for some cliffs reaching 
114 m abovc sea level on the northeast 
corner. 

The badlands of the northern part 
are underlain uv the Jsachsen Formation 
which supports~little vegetation. The Cre
taceolls shales of the south and central 
portion of thc island are more l'avourable to 
vegetation coyer (Tozer and Thorsteinsson 
1964). 

1.7. Lougheed Island 
(77°30'N, 105°20'W) 
The Findle)' group, Lougheed, 

Edmund Walker, Grosvenor, Paterson and 
Stupart islands, is relat ivel y isolated (Fig. 1). 

Lougheed is the largest (1300 km '), 
and like the olhcr islands in the group, is 
less than 150 m in elevalion. The man)' 
small rolling hills and ridges are more de
velopcd on the north where they reach 137 
m above sea level. The land slopes to a lo\\' 
fiat coastnl plain except on the southwest 
of the island. 

The other four islands l'orm a chain 
extending southeast off Lougheed. Edmund 
Walker is t he second largest (69 km '). The 
dissected surface rises to 134 m and drops 
to a low fiat coast. 

Grosvenor (8 km 2) and Paterson 
(5 km') are both lo\\' islands. Stupart is 
a small (2 km ') fiat island 1 ying in the narrow 
and shallow channel between Edmund 
Walker and Lougheed. 

The vegetation of Lougheed has 
attracted comment from explorers and geo
logists. Although Savile (1961) suggested 
that the flora is pOOl', his conclusion was 
based on a brief visit to one study site. 
Stefansson (1921) l10ted "abundant vege
tation". Tener (1963:31) commented Ihat 
the south central portion of the island \l'as 
"richly vegetated and dotted with many 
small ponds." Fortier el al. (1963:574) who 
described the geology of the island, noted 
that, "The vegetation is gcnerally more 
dense than on an)' other of the Arctic Is
lands" they visited. Tozer and Thorsteins
son (1964) observed that extent of vegeta
tion in the Arctic islands is largely control
led by type of bedrock, and that siltstones 
are one of the formations that commonl)' 
support a good coyer of \'egetation. Fortier 
el al. (1963) found siltstones outcropping 
on most of southern Lougheed. 

1.8. Iham Martin Island 
(75°lO'N,104°20'W) 
Byam Martin, 1160 km', is a con

tinuation of the anticlinal area of east 
cen tral Melville, eroded to an almost fea-

Aerial view ofmuskox hnd in the late ,,-inter. 
Nole the eraters in the snow formed hl' muskoxen 
seraping snow awa:' to expose forage, Photo hl' 
F. L, Miller 

tureless peneplain, less than 150 m in 
elevation. The coast is 101\" except for two 
hills on the east coast and one hill on the 
south coast that reach about 100 m above 
sea leve1. 

No comparisons can be made with 
previous surveys. No aerial s urvey of Byam 
Martin was carried out in 1961 (Tener 1963). 

1.9. Ile Yanier 
(76°10'N, 103°30'W) 
Vanier is the largest (1130 km') of 

the group of islands known as the Governor 
General group (hg. 1). Like northern Bath
urst and the other islands in Ihe group, 
lhe topography is dominated by folded up
land, with ridges and hills running east
llortheast. About one-third (348 km') of 
Vanier is between 150 m and 259 m in 
elevation. The h igher land includes the 
central Adam Range with a maximum ele
vation of 259 m above sea level. The shore
line is relatively steep \\ith well marked 
coastal terraces and a narrow coastal plain. 

1.10. Cameron Island 
(76°30'N, 103°50'W) 
The folded upland that dominates 

the topography of the islands in the Go\'
ernor General group is onl y eviden t on the 

southeast of Cameron (1060 km'), where 
only 0.6% of the area is above 150 m and 
reaches a maximum height of 193 m. North 
and west across the island is a sloped and 
scarped lowland. 

1.11. Brock Island 
(7r50'N,114°10'W) 
Brock is a small (790 km') almost 

rectangular island with a fiat mainly fea
tureless surface. The low north-trending 
escarpments on the east coast rise to 67 m 
above sea level, otherwise the coast is low 
and fiat. The northwest of the island is 
Arctic Coastal Plain underlain by the Beau
fort Formation (Tozer and Thorsteinsson 
1964). 

1.12. Emerald Island 
(76°50'N,1l4°10'W) 
Emerald is a small (550 km ') dome

s haped island with a gen tl y undulating plain 
rising to a maximum elevation of 90 m. 
Occasional cliffs of 60-70 m interrupt the 
otherwise Hat coast. 

1.13. Alexander Island 
(75°50'N, 102°40'W) 
Alexander is similar in size (490 km') 

to Massey but lower in elevation. The 2% 

ofland (11 km') above 150 mis mostl)' in 
the east \lhere the Lmd rises to 198 m above 
sea le\'(' 1. 

l.IA. Masser Islancl 
(76°00'N, 103°10'W) 
Less than half the size (4,10 km') of 

and lower in elevation than Vanicr, Massev 
is similar in rclief and gcological structure~ 
Only 12% (55 km') of the land is aboyc 
150 m with a maximum elevatioll of 210 m 
above sea levcl. 

1.15. Little Cornwallis [sland 
(75°30'N,96°20'W) 
Little Cornwallis is Cl small (,nO km') 

irregularlr shapcd island and is di \'idcd in to 
t\\'O parts br a low narrow isthmus. The 
coast is 10\\; inland are about 15lakes 
separated by 1011 knoLbr hills, the highest 
of \I"hich is 137 m above sea level. 

1.16. Helena Island 
(76°40'N, 101°lO'W) 
The Berkley group of islands lie 

about 10 km 110rth of Bathurst (Fig. 1). The 
largest island is Helena with an area of 
220 km 2 ofwhich 40'10 (132 km') is above 
150 m. The land rises steeply from the 
south coast to a maximum of 282 m above 
sea level and slopes gently to the north. 

1.17. EdmundWalkerlsland 
(77°lO'N,104°lO'W) 
Edmund Walker is the second 

largest island of the Findley group. It is 
discussed in lhe section for Lougheed. 

1.18. [le Marc 
(75°50'N, 103°40'W) 
Marc is a small (56 km'), fiat fea

tureless island, belol\' 150 m in elevation. 

1.19. Fitz\\illiam Owen Island 
(77°lO'N,113°50'W) 
Fitzwilliam Owen and Eight Bears 

are a pair of small isolated islands abou t 
25 km Ilorth of Emerald, 40 km east of 
Prince Patrick and 40 km south of Mac
kenzie King (Fig. 1). Fitz\\illiam Owen has 
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an area of 34 km' and reaches 45 m above 
sea level. ft is a disc-shaped island with a 
rolling landscape that is mostly bare ground. 
The vegetation is moss with vascular plants 
dominating fe\\' communities such as on 
south-facing sI opes and coastal saline 
tllndra (Kuc 1970). 

1.20. Eigh t Bears Island 
(77°10'N, 113°20'\\1) 
The island is sm ail (18 km ,) and 

lo\\', with the gentl)' rolling land reaching 
a maximum of 48 m above sea level. Eight 
Bears lies about 6 km east of Fitz\Villiam 
Owen and about 25 km north of Emerald 
(Fig. 1). 

2. Weather 
The climate of the survey are a is 

characterized by long cold ",inters, short 
cool summers and loI\' precipitation. Air 
tempe rat ures average belo"· -17. 7°C f rom 
December to March. Mean daily tempera
tures do not rise above O°C until after 
1 J une on the extreme sou th of the SUl·vey 
area, and 15 .June on the rest of the survey 
area (Meteorological Branch 1970). The 
snow cover usually starts to melt in early 
J une, and rapidly dissipates to bare grou)1d 
by mid June, except for suowbanks in 
sheltered sites (Potter 1965). Summer is 
the period ",hen the ground is generalI)' 
snow-free, and lasts from the beginning of 
July to the end of August. Winter starts 
when the meau dail y temperature falls 
below O°C usually about September 15. 
September and October are the stormiest 
months and much of the aunual snowfall 
ma)' occur in those months. From Decem
ber to March an ticyclones domina te the 
\Veather causing frequen t caIrns, clear skies 
and ligh t snowfall. 

An east-west gradient of weather 
acrOS5 the western Queen Elizabeth Islands 
is eviden t from our observations and the 
\Veathcr records collected at Mould Bal' 
Prince Patrick Tsland and Resolute Bay: 
Cornwallis Island. Unfortunately the ab
sellce of long-term weather records from 
Melville allows only an extrapolation of 
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weather from Mould Bay and Resolute Bay 
to describe \Veather on Melville. Subjective 
observations suggest the weather of eastern 
Melville is most similar to that recorded at 
Resolllte Bay. Thompson (1971) compared 
1 year's weather data from the National 
M'useums of Science research station on 
central Bathurst Island to data from Reso
lute Bay. Her results suggested that the 
differences in the \Veather between the two 
locations were the result of the research 
station's inland site and local topographical 
effects. Mould Bay tends to have cooler, 
drier and less sto;my weather than Resolute 
Bay (Miller and Ru~sell1976: Table 1). Of 
particular interest to interpretation of our 
aerial survey results is the differences be
t\Veen snow'course data collected at the two 
\\"eather stations (Miller and Russell 1976: 
Table 2). r Il earl y win ter, IV hen m uch of the 
snow falls, the two stations tend to have 
similar snow depths but the second, though 
smaller, peak of sno\Vfall in spring shows 
marked differences. At Mould Bay there is 
usually shallow snow co ver during June, 
but at Resolute Bay there is either no sno\\" 
or relativel y deep snow in J une. The pattern 
of deep snow coyer lingering into earl y J ul y 
on the eastern part of the SUl·vey area was 
repeated in the spring of 1974 "hen sno\\ 
cover was exceptionall y deep. In 1972-73 
snow cover was relativel)' shallow and melt
cd earl)' on the eastern part of the survey 
area, whereas SilO\\' coyer was relativel)' 
deep on the western part but the sno\V also 
mel ted earl y. 

The amount and duration of sno\\ 
cover, especiall y in spring, are cri tical to 
arctic ungulates, but also critical are the 
types of snow covcr and incidences of 
freezing rain. Wind removes the snow from 
exposed slopes and redeposits it as sha11o\\ 
but hard compacted coyer and drifts in 
more sheltered and relatively well-vegetated 
sites. Freezing rain in autumn, early win ter 
or spring which results in ground-fast ice 
before snow coyer accumulates, ice layering 
in the sno\\', and crusting of the snow com
pounds the stress of forage unavailabili ty on 
arctic ungulates. Unfortunately neither the 

type of snow cover nor the incidence of 
ground-fast ice or ice layering is available 
for the western Queen Elizabeth Islands. 

Information on weather conditions 
during 1972,1973 and 1974 \Vere obtained 
from the following. 

1. Atmospheric Environmental Ser
vice monthly summar)' records for Isachsen, 
ElIefRingnes Island; Mould Bay, Prince 
Patrick Tsland; and Resolllte Bay, Corn
wallis Island. 

2. Weather records for the National 
Museum of Natural Sciences, High Arctic 
Research Station, Bathurst Island. 

3. Weather records for Rea Point, 
Melville Island (Panarctic Oils Ltd.). 

4. Personal communications with 
S. MacKinley, Supervisor, Panarctic Oils 
Ltd., Rea Point, Melville Island; D. A. Gill 
and D. R. Gray, National Museum of Cana
da, Bathurst Island; and D. C. Thomas, 
CWS. 

5. Our 0\\11 empirical observations. 

Methods 

. '. ".,. . 

1. Aerial surveys 
The islands were surveyed by a 

standard "transect census" strip survey 
method. Survevs \\ere Aown in March
April 1972, 1973 and 1974, August 1972, 
and July-August 1973 and 1974. Percent
age coverage of each aerial su rvey and Aigh t 
dates by island and stratum are given in 
Miller and Russell (1976: Tables 3, 4 and 
5). Parallel Aight lines were drawn on 
1:250,000 scale, topographical maps. In 
1972 Aight paths \Vere at 6.4 km intervals 
Over the large islands, at 12.8 km intervals 
on Mackenzie King, Borden, and Brock 
Islands and 3.2 km apart on Eglin ton and 
Bram Martin islands. Melville, Bathurst 
and Prince Patrick islands were divided 
into major land units, which provided con
venient strata for surveying. The Aight 
lines on Melville were oriented either east
West or north-south in each stratum to 

provide maximum contact with the coast 
for accu rate navigation. Flight lines were 
oriented east-west on ail other islands al
though on Byam Martin and Eglinton 
islands, north-south surveys were added to 
provide double coverage in March-April 
1973, then changed to ail east-west lines 
for remaining surveys. A Helio Courier 
fixed wing aircraft was used for ail surveys, 
except in August 1972 when a Bell 206 
turbo-helicopter was used. 

A 1.6 km strip was surveyed. The 
0.8 km strips on each side of the aircraft 
\Vere divided into 0.4 km strips to de termine 
the efficienc)' of observing within the 1.6 km 
strip. Wildlife sightings \Vere recorded as 
being within one of the four, 0.4 km strips 
or outside the 1.6 km strip (off transect). 

To mark the boundaries of each 
strip on the Helio Courier, ",ires were 
strung from an eye-bolt on the wing to one 

The survey aircraft, a Helo Courier, returns to 
Mould Bay, Prince Patrick Island, NWT. Photo by 
R. H. Russell 

on the fuselage. Lines marked on each 
observer's window were aligned with cor
responding tabs on the ",ires. At an alti
tude 150 m above ground, those tabs were 
checked against ruel drums located at 0.4 
and 0.8 km intervals from a reference point 
on the ground. Allowance was made for the 
blind spot beneath the aircraft, so that a 
0.8 km strip was visible on each side of the 
aircraft. 

AlI survey flights were f10wn about 
150 m above ground level except on western 
Melville where broken terrain necessitated 
higher altitudes. Speeds ranged from 110 

. to 190 kmph, depenùing on the number of 
animaIs encountered. Observations \Vere 
located on survey maps and recorded on tape. 
At the end of each day the sightings "ere 
transcribed and locatedon a second map. 

During SUl·vey periods we stayed at 
the Atmospheric Environmental Service 
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weather station, Mould Bay, Princ,e Patrick 
Island; Panarclic Qils Limitcd camp, Rea 
Point, Melville Island; and al CWS camps 
near Sabine and Ibbett bays, Melvllle Is
land (Fig. 1). 

For ail sur veys on ail islands and 
strata 'NC ealculated the cstimated numbers 
and densilies togelher wilb their respective 
standard errors thc formulae shawn 
in Seheme 1. 

An y discrepancies in the estimates 
with prcviously published material arc 
caused slight variations in the computer 
program used for the final analyses of the 
observed data. Estimates given in text are 
aIl based on the l.6 km eenslIs strip tran
seets, as the greatesl co\'erages were 
obtained l'rom the 1.6 km strip counts. 

Pereelltage distributions on the 
landmass of Melville, Bathurst and Prince 
Patrick Islands for establîshcd elevat ional 
zones «60, 60~150, 151-300 and >300m) 
and zonal distances from the seaCOiJst 
( 2.5~5.0, 5.1 ~ JO.O, 10.1 ~ 15.0, 
alld > 15.0 km) were determined from 
1 :250,000 topographical maps. We used 
an index derived from observcd numbcr of 
animaIs within a unit divided bv the ex· 
pected Humber of animaIs for lhat unit. The 
cxpcctatioll of thc numbcr of animaIs is 
hased Oll thc simple assumption that, if the 
animaIs wcre not selccting habitat, they 
would occur in proportion to thc available 
landmass. for example, one would expect to 
{ind or cstimate JO'1r! of lhe animaIs on an 
area that was 10% of the landmass. 

Preference infers Cl selection with 
thc animals having experienced the alterna
tives. Tt is likcly, howcver. that the animais 
in question ha~e learned their so-called 
prefercnce through thcir matcrnal~1ilial 
bonds and group alfmities, witbout ever 
having cxperienccd the unsuitable or less 
fuvourable alternatives. A choice was made 
sorne lime in the past, so we use thc term 
prefcrencc ta connote the impression of an 
activc continuing choice for the apparently 
prc[erred areas, as wc consider many sites 
within theise arc,~s eritical to lhe sp~eies 
survÎval. 'Xl e do not use the term "avoidancc" 
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SChClllC 1 
Formulae useJ to calculate estimateJ numbers and 
densities or animaIs 

Let :Xij = no. animais (one species) on transect stratum 
ni) = arca (IengthXwiJth) transectj, stratnm i 
A ij = area, stratum i 
ai = ar~a 

~Xij 

Then density for stratum i ie Xi = _J_ 
" Znij 

J 

The variance ofx; is 5"(Xi) 
A a lU l 

m-l 

Standard eIror of Xi = square root of S"CXi) 

Total cstimate for a givcn stratum is Xi = ~ Z:Xij 
Ri J 

Ai"," S'~ and its standard error is S(X i) - ",ni; (:x;) 
ai J 

For groups of strata, the total is estÎmated X = LXi 

and ils standard error by S(X) = 

wilh regard to the units where animais 
occurred at lower ratcs than expected, be
causc it is unlikelv that many of thc animaIs 
would h~ve actual! v been on" those areas 
and left them for ~ore favourable sites. It 
is also unlikelv that tltose low occurrencc 
sites are cUlT~ntly crilical to the speeies 
well.being or maintenanee of the popula. 
tions. The discussions of caribou and musk
oxen by elevatioll and distances from the 
seaeoast are, therefore, restricted to con
sideration of statistical preferences. 

To test for the possible presence of 
interspeciftc competition between Peary 
caribou and muskoxen, based on our aerial 
survev results, we divided our transeet 
strips'into 8.0 km lengths. This division 
reslllted in 1.6 x 8.0 km cells, equalling 
12.8 km'. We then tabulated for each island 
and br stratum for the Im'ger Islands the 
totalllumber of cclls, the number of cells 
wilh caribou only, the number of cells wilh 
muskoxen only ~nd the number of cells 

with both caribou and muskoxel1 on them. 
A coefficient of assoeiation, derived as 
deseribed below, was caleulated for these 
presence/absence data. 

Specics A 
Present Absent Totals 

Species B Present b - h b 
Absent a-il n-a-b+h n-b 

a n-a n 

The aerial survey in March-April 
was assumed to give mainly an estimate of 
distribution of caribou at that time. We 
have also assumed that the differences be
tween March-April and July~August 197:3 
estimates gave an approximation of possible 
uniform obscrvatÎonal error in late win ter 
due to poor contrast between bleached 
pelages and backgrounds of snow. Origi· 
naIly, the observational crror was eSlimated 
at about 15%, but subscquent computer 
analyses of the same data now place the 
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error at about 12% (3153j3590, 1973 esti· 
matej1974 estimate minus newborn calves 
on Melville, Prince Patrick, Eglinton and 
Byam Martin islands). Readers may wish to 
consider this possible error; they should 
also note that the following values are not 
meant to stand as absolute but as estimates. 

2. Aerial dye-spray marking 
An aerial dye.spraying technique 

developed by Simmons (1971) was used to 
mark Peary caribou on Prince Patrick and 
Eglinton islands in April 197 4. One group 
of muskoxen was also marked on Eglinton. 
Results of our d ye-marking of caribou, sub
sequent sightings of dye-marked animaIs 
and related evidence for inter-island move· 
ments and migrations of caribou are given 
in detail in MiI1er et al. (1977). 

Reslilts and 
discussion 

l. 
1.l. 
Ll.1. 

Aerial survevs 
Melville Island 
Caribou distributions 
Distributions of Peary caribou for 

the island (Tablc 1) and by stratum varied 
with the survey (Table 2, Miller and Russell 
1976:App. 3~7) as did preferenees shown 
for eaeh stratum (Table 3). Distributions 
of caribou were not random, however, and 
preferences were restrieted primarily to 
onlv two and overall to four of the 13 estab
lished st rata on Melville. The onlv marked 
deviation from observed prefereu'ces was in 
March-April1972 wh en 75% of the caribou 
were seen on strata 1 and II of the Sabine 
Peninsula (Table 2). The relatively high 
number of caribou on the Sabine Peninsula 
at that time was seemingly in response ta 
deep SIlOW cover on the Dundas Peninsula 
and other morc southerly areas of eastern 
Melville. We did not survey easlern Melville 
in March-AprilI974, which was another 
period of deep snow cover. However, ob
servations made by D. C. Thomas, CWS 
(pers. eomm.) during flights over eastern 
Melville on 1 and 4 April 1974, indieated 
that many caribou were again on thc Sabine 
Peninsula. The observed earibou appearcd 
to be travelling northward on both of those 
days. 

Our observations indicate that 
strata IV and VI (Dundas Peninsula) were 
cOllsistently the important areas for caribou 
in late winter and summer, but caribou are 
mobile and showed preferences at times for 
aIl other strata on eastern Melville, except 
stratum V (Table 3). Caribou showed no 
preferences for strata VII~XIII of western 
Melville, except in July-August 1974, when 
they showed preference for stratum X 
(Table 3). 

The results of our three summer 
surveys on strata I-VI (Tables 2 and 3) 
show the same general pattern of prefer
ences by caribou for land areas as found bl' 
TenerinJuly 1961. The1uly 1961 pattern 
was also "imilar to the late winter distribu
tion in March-April1973, but varied from 
the observcd distribution in March-April 
1972 (Tables 1 and 3). 

III general Peary caribou on Melville 
move to coastal areas mainl v of the Dundas 
Pcninsula and eastern Mel;ilIe at and or 
shortly after ealving in late Mayor earl y 
June. They remain for the most part on 
coastal sites untillale July or early August 
in sorne years. Coastal affinities appear to 
be tied to the phenology of the vegetation: . 
greening oecurring earlicr on lower coastal 
sites than on higher inland areas. As the 
summer thaw advances and vegetation has 
freshened on the higher interior plateaus 
the cariboll move inland in mid summer. 
ln mid to late August many caribou begin 
moving back to coastal areas in marked 
v"aves thaï suggest pre-rut staging move
ments. Movement to the coast may be range 
related, but wc do not know ifPearv caribou 
have an affinity for traditional coas'tal are as 
during the rut, although the preponderance 
of cast male antlers on several eoastal sites 
suggests that they either rul there or fre
quen t those areas sh ortl V after the rut. We 
do that moveme~t to the coast for 
rutting would faeilitate contactbetween the 
sexes by concentrating most potential 
breeders, reduce energy expenditures asso
ciated with searching efforts and help max
imize the n umber of breedings. Most car
ibou apparently winter on the more exposed 
sites of interiOl' platcaus: again moving to 
coastal areas in late spring. 

Tener's 1961 survey did not show a 
coastai influence on the di;tribution of car
ibou on Melvillc. He suggested ('l'ener 
1963) that either differences in terrain or 
the 2- to 4-week time bet ween his sur· 
vey of Bathurst and the subsequent sur.vey 
of Melville was possibly respol1sible for this 
pattern. We believe that the timing is in
deed the critical factor in the pattern of 
observed summer distributions of caribou. ' 

The ove raIl distributions ofcaribou 
by elevational zones and zonal dis tances 
from thc seacoast are given for the entire 
Island (strata I-XIII) in Fig. 2a~f. 

ln laIe win ter 1972 caribou showed 
an apparent overall preference for 101" 
ground ( < 60 m) on the entire island (Fig. 
2a), although the aetual preferences werc 
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restrieted to stmta l and JI, and no ear-
ibou were seen on the low ground of west
ern Melville. The only preferences for 
intcrmediate ground (60-150 m) were also 
on sImla 1 and II. and on the latter stratum 
the caribou shoIYed a preference for high 
ground (> 150 m) (Mi1ler and RlIsse1l1976: 
Table 10). 

In summer 1972 the overall pref
erence bv caribou was for intermediate 
ground ;f the arca S lIrveyed (Miller and 
Russcll1976). That apparent overall pref
erence was eaused by the high occurrence 
of caribou on the intermediate ground of 
stratum IV. Tbe onl)' preference for high 

was on stratum VI. 
In the following late \\inter survey 

În1973 the caribou occurred at a low rate 
on the 10'''' and intermediate groulld (Fig. 
213). The overall for high ground 
(Fig. 2b) was caused by preferences for 
high on stmta TV and VI. . 

The overall shifted to 
low ground in summer 1973 (Fig. 2b). The 
aclual \l'ere for strata III-VI 
and also high occurrences 
of caribou on the intermediate and high 
groundofstnttum VT, and the'highest 
ground of stratum III. 

No caribou showed any overall 
in summer 1974 (Fig. 2c), ap

parently beeause of the high mortality 
among caribou during the win ter of 1973-
74. There were, however, preferences for 
the low ground of strata TV, VT and X. 
Preferences were also shown for the inler
media te ground of stratum V and the inter
mediale and high ground of Dundas Penin
sula. 

The overall distributions of caribou 
by elevalional zones and zonal distances 
from the seacoast showed similari-
ties, as elevation and distances from the 
seacoast are often directly related. The 
ove rail distributions of c<~iibou zonal 
distances from the seacoast are in 
Miller and Rnssell (1976:Table ; Figs. 
16 and 19; and App. 13-17). For the whole 
island in latewinter 1972 there was no 
overall preference for any zonal distance 
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Observee! and estimated dcnsitics and numbers 
of Peary caribou on Melville Island, Northwcst 

. obtained l'rom aerial 

Caribou 
sccn on 
and off 

Date transeet 

Mar-Apr 1972 210 

Aug 1972' 14}4. 

Mar-Apr 1973 573 

Jul-Aug 1973 

Jul-Aug 19742 

'Only st rata I-VI were 
nO 0.8 km strip was 
was used to do the 

Tablc2 

Transect 
widthkm 

Caribou 
secn on 

area of JuP Mar-Apr 
Stratum tolal 1961 1972 

5.2 
II 4.1 2.2 

4.6 12.6 1.9 

0.0 

2.7 

Caribou/ 
100 km' 

Mar-Apr 
197:3 

:3.7 
0.0 
5.1 

Estimated 
caribou 

JuI-Aug Jul-Aug 
1973 1974 

0.2 0.0 

1.1 0.0 
20.0 4.4 

Table 3 
Obscrved 10 cxpccted Peary caribou index values 
by stratum for Tener's 1961 survey and our live 
(1972-74) surveys of Melville Island, Northwest 
Territories . 

from the seacoast, but on eastern Melville 
there were preferences for tluce of the live 
zones (Fig. 2d). Within stratum, prefer
ences were shown for sites more than 10 km 
inland on stratum T, but for sites within 
10 km of the seaeoast on stratum Il. No 
other within stratum preferences were 
found. 

In summer 1972 the overall pref
erence for areas greater than 15 km from 
the coast on eastern Melville was the result 
of preferences shown on strata IV and VI. 
The observed distribution mos! likely re
Reels the làteness of the survey, August 
13-24. Comparison with results from other 
summer surveys suggested that caribou had 
alreadv moved from earlv summer coastal 
areas 10 late summer int~rior feeding areas. 

In late winter 1973 the caribou 
showed an overall preference for the in

except on western Melville 
. The overall preference resulted 

the high occurrence of caribou in 
zones than 15 km from the seacoast 
on strata III, IV and VI. Preferences were 

0.4 

shown for the coastal zone of stratum V. 
Differences in distributions on strala IV and 
VI, where caribou occurred in high and 
nearly equal numbers are, however, possib
Iy related to the relative sizes of Iwo etrata. 
Stratum IV is about 42% than stra-
tnm VI and only held about more cari-
bou. Therefore, we that the wider 
distribution ofcaribou on stratum vi 
reflects win ter foraging conditions or wide 
distributions of available or both on 
stratum VI. 

In summer 1973 the overall pattern 
was reversed and the caribou showed an 
overall preference for the coastal are as 
(Fig. 2e). The observed distributions are 
most likely related to the timing of the sur
vey whieh was flown between.J uly 5 and 
Angust 2. The highest during aIl 
SUl'veys was recorded on stratum IITin sum
mer 1973, but the high nnmber most likely 
represented a movement off stratum IV. 

In summer 1974 there was no over
aIl preference for zonal distances from the· 
seacoast for the area surveyed, but pref-
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Figur~~ 2 
Distrilmtion of Peary carihon and mnskoxcn on 
Mdville Island, NWT, (a) by e]evational zones 
on ,trata I-XIII, 1972; (b) by elevational zones on r 
slrala I-XIII, t97:,; (c) hl' e!evational zones on 
slrala I-VI, X-XIIl, t974; (d) by ,Iistanee l'rom 
the scacoasl on strata I-XIII, 1972; (c) by dis· 
tance l'rom the seacnast on slrala I-XIII, 1973; 
(1) by distance from the scanoast on strata I-VI, 
X-XIII, 1974. Summer 1972 sun'cy, incomplclc; 
no survey l\Tarch-April 1974·. 

.-----------------------------------------------------,d 
% animais 

r10 

~o 

<2.5 2.5-5.0 

c::J % land arca (N 42220 km 2) 

tz::22l Caribou Mar. 20-Apr. 6 (N 210) 
~ Musknxcn Mar. 20-Apr. 6 (N 2068) 

5.1-10.0 10.1-15.0 >15 
~----------------------------------------------~----;e 

animaIs 

60 

50 

40 

30 

20 

o 

o 

c:::::J % land are" (N 4.2 220 km 2) 

l2Z::zI Carihou Mar. 19-Apr. 7 (N 57.3) 
E:] Caribou luly .5-Aug. 2 (N 2194) 
~ Muskoxen Mar. 19-Apr. 7 (N 2602) 
~ l\1uskoxen luly 5-Aug. 2 (N 2380) 

~--~~---------------------------------------,f 

60 

50 

40 

30 

20 

10 

o 

'. :.: 

c:::::J % land area (N 32 760 krn2) 

~ Caribou Aug. 421 (N 886) 
!mm Muskoxen Aug. 4-21 (N 1548) 

1 ~ Il 
< 2.5 2.5-5.0 5.1-10.0 >15 
Lincar intervals for distances from seacoast 

crenccs were shown for sitcs within 2.5-
10 km from the scacoast 011 eastern Melville 
(Fig. 2f). The spread of prefercnces for 
zonal distances from the seacoast again 
seemingly rellccled the relative numbers of 
caribou occurring on each stratum. Stra
tum VI had the greatest number of caribou 
and showed the greaLest dispersion or pref
erences. Caribou on stratum X, western 
MelYille, showed a prefercnce for the 2.5-
5.0 km zone. 

1.1.2. Caribou recruitment 
Variations in caribou calf produc. 

tion on Melville were extreme bet \Veen 1972 
and 1974 crable 4) reflectillg the mild 
win ter of 1972-73 and the severe win ter of 
1973-74. ln summer 197:3 overall (stmta 
I-XIlI) observed calf production rose 10 

17.7% of 1489 caribou and dropped to only 
1.1 % of 895 caribou segregated in summer 
1974. Among year variation br stratum 
(Table 4) reftected Lhe relative severitv of 
the 1972~73 (mild) and 1973-74 (sev~re) 
winters. In 1973, 7W;7,) of the calves seen 
were on stmla I-VI, but in 1974 no calves 
\Vere observed on Ihose st rata. The 25 
calves seen on stratum XHI in 1973 and 
the 10 calves seen on slrata XI-XIII in 
1974 were most likely produced by eows 
that had wintered on Prince Patrick Island 
and crossed to Melville about calvillg timc. 
Winter sllrveys (Table 2, ::vriller and Russell 
1976: App. 3:5) indicate virtually no car· 
ibou on strata XI-Xln. 

The importance of each stratum for 
caribou calf production can not be fully 
evaluated by the relative percentages of 
calves because we do not know wherc pro
dllcing females wintered or ealved due to 
their migratory behaviour prior Lo and 
shortly after ealving. Peary earibou ealving 
areas may be traditional, but our summer 
surveys were llown during post-calving 
periods, 50 occurrence of caribou ealves by 
stratum (Table 4) might reflect only a sho~t 
temporal preference or distribution by 
maternai cows. 

It is likely, however, that the high 
number of calves seen on stratum VI in 

Table·~ 

Numbers of calves in those groups of Peary caribou 
in which calves were segrcgated, and as 
perccntages of cal 'les to total caribou seen by 
stratum, Melville Island, Northwcst Territorics, 
sumn1er 

1974 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

------------------------------------------... _--... ----

summer 197.3 (Table 4) illdieaLes the l'ela
live importanee of stratum VI (Dundas 
Peninsula) for maternai females and their 
offspring. We believe that stmta III-VI are 
major areas for summering caribou and, 
thcl:efore, the areas of primary importance 
for rearing of earibou calves on Melville 
Island. 

1.1.3. Caribou numbers 
. The estimated numbers of caribou 

on Melville showed marked seasonal 
changes in 1972 and 1973 that could not be 
accounted for by mortalîty (Table l, and by 
stratum in Miller and Russell 1976:App. 
3-7). The decrease between summers 1973 
alld 1974 (Table 5), however, was most 
likely caused mainlv bv mortality. 

. With the ex~eption of st~atum XII, 
the lowest pereen tage decrease of caribou 
between 1961 alld 1974 was on stratum VI 
(Dundas Peninsula), which had the highest 
percentage (Tables 2 and 5) of caribou br 
stratum in 1974. ~umbers of earibou were 
greatest on strata IV and VI in 1961 and 
also greatest, but in reversed order, on 

those sLmta in 1974 (Tables 2 and 5). The 
relative importance of strata IlV and VI to 
earibou has persisted from, at easL, 196] 
and 1972-74. On a dcnsilï basis, stratum VI 
is the most important of ,~lliarger stmta 
(each greater than 5% of the toLal size of 
Melville). This persistence suggests that on 
Melville densit y independent factors, not 
range quality, are controlling earibou 
numbers. 

Temporal limitations of our observa
tions during aerial sUl'veys and the seasonal 
mobility of caribou do not permit detailed 
analysis of variations in numbers of earibou 
by stratum presented in Miller and Russell 
(1976:App. 3-7). Belween year changes in 
numbers sometimes reHect movement 
between adjacent stmta and Liming of the 
surveys, especially in summer. Between 
year changes in numbers of caribou in late 
'l'inter by stratum, however, are apparently 
confounded by allnual vari,llions in season
al movements-on and olrMelville Island 
(Table 5). Overall diffdrences in lIumbers 
of caribou betwecn ,dnters (Miller and 
Russell 1976:Tables 4, l3; App. 3, 5) and 
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Estimated caribou in summer by stratum and 
percentage changes by years, Melville Island, 
Northwest Territories 

summers (Tables l, 5, Miller and Russell 
1976: App. 4, 6, 7) can often best be ex
plained by migration ta and from the island 
and marked variations in the numbers of 
animais migrating l'rom year to year (Miller 
et al. 1977) 

The similarity of estimates for 
eastern Melville (strata I-V) and the Dun
das Peninsula (stratum VI) suggests linle 
change in caribou numbers from summer 
1972 to summer 1973. In summer 1974, 
however, the estimated number of caribou 
on eastern Melville dropped 50% and the 
overall decrease in number of caribou was 
50.9% for the enLire island (Table 5) .. 

In summer 1974 strata VII-IX were 
not surveyed due to delavs caused by 
weather and mechanical problems w"ith the 
aircraft. Also, stratum IV was not surveved 
until after the caribou had started a late" 
~um~er movement, possibly pre-rut, from 
mtenor plateaus ta coastal areas on other 
strata. Thus, we recalculated and extra-
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polated estimated values for those strata. 
There was no evidence ta suggest that the 
decline in caribou numbers on Melville 
Island from summer 1973 to summer 1974 
was attributable to anything but mortality. 
Therefore, we made adjustments (Miller 
and Russell 1976:72-75) that gave an 
adjusted estimate of 1697 caribou on Mel
ville Island in 1974, or 13.1 % of the number 
of caribou estimated ta have been on Mel· 
ville in summer 1961. 

1.1.4. Caribou groups 
Percentage distributions of caribou 

and caribou groups by group size are given 
in Miller and Russell (1976:Figs. 20--24). 
No direct relationship between the group 
size with the highest percentage of total 
caribou seen and the most frequent group 
size was evident among caribou on Melville 
(Table 6, and bv stratum in Miller and 
Rnsse1l1976:A·pp. 19-23). Both the mean 
group size and range of group sizes are 

A comparison of grouping statistics from aerial 
surveys of Peary caribou on Melville Island, 
Northwcst Territories 

'0nly strata I-YI wcre 
"Strata YII, VIII and IX wcre no! surveyed in 

1974. 

markedly smaller for caribou groups in 
win ter than in summer. 

Percentages of solitary earibou 
among all caribou seen were higher in both 
la te winter surveys th an the three summer 
surveys, and markedly higher in the win ter 
of 1972. The high occurrence of solitary 
caribou in late win ter 1972 suggests those 
caribou were severely stressed. 

We assume that a winter group is 
composed of a family gathering or sex- and 
age-related companion animaIs and that 
such a group is the closed social unit. We 
could further assume that the largest win ter 
groups seen refiect the current maximum 
size of those social units. Therefore, il Îs 
likely that the large groups, possibly in ex
cess of 20 individuals, are aggregatÎons of 
closed social units. In the summers of 1972 
and 1973 the ranges of group sizes were 
similar but in summer of 1974 there \l'ere 
more small groups and no eomparably large 
groups. Although large groups \l'ere not seen 
in summer 1974, the average group size was 
only slightly lower than the previous sum
mers. Thispersistence of similar mean 
group sizes can be eXplained by the reten
tian of social units in formingsummeraggre-
gations even after severe win ter mortality. 
Fewer caribou were present in 'summer 
1974 but Ihey still formed aggregations. 

Again the distributions of groups in 
late win ter 1972 and 1973 refiect the rela
tive severity of those 'l'inters (Figs. 3a and 
3c). In March-ApriI1972, 57% of al! 
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groups were clumped on the Sabine Penin· 
sula (strata 1 and II), but in March~April 
197:3 only 3% of aU groups seen were 10· 
cated there. In late winter 1972 only 12(/c of 
the groups not seen on the Sabine Penin· 
sula exceeded the mean group size. In 
March~April1973, 90% of the groups seen 
off the Sabine Peninsula exceedcd the mean 

size. In late win ter 1973 the number 
groups on ·western Melville increased 

from 7% in Mareh~April1972 to and 
on Dundas Penillsula (stratum VI) from 
10% to 26%. A major distribution, 77'70 of 
aIl groups seen, was along a northeast
southwest axis on eastern Melville and 
Dundas Peninsula, where 82% of the groups 
were larger than average. 

Ineomplete surveys in summers 
1972 and 1974 prohibit a detailed aualysis 
of grouping ovcr the entire island durillg 
the summer (Fig. 3b, d, el. On Eastern :\:lel
ville (strata IV) and Dundas Pcnitlsula 
(stratum VI), however, the distribution of 

exceeding the mean group sizc 
is a measure of preferences. The 
numbers of groups exceeding the mean 
group size for each summer remained sur· 
prisingly stable among summers 1972, 1973 
and 1974 (30,29 and 26 respeetively) de
spite apparent extreme variation in envi· 
ronmental stress. This condition suggests 
sorne afIlnil y by closed social units for eer· 
tain aggregations the existence of clans. 
If lhis assumption is correct it would ex· 
plain the retention of the number of aggre· 
galions with reduced overaU sizes in sumo 
mer 1974. Mortality appeared widespread in 
1973~74 and aIl or most closed social units 
would have mortalitv. There-

. fore, their subsequcnt gathering into aggre
gations composed of a more or less fixed 
number of closed social unils would result 
in ove raIl smaller aggregations. 

In surnmer 1972, 70% of aIl groups 
on stratum VI exceeded the mean group 
size, 53% in and 87% in 1974. Those 
data suggest that stmta IV and VI were pre
ferred summering areas for most of the 
larger aggregaLions of caribou. Preference 
for strata IV and VI pcrsisted after the high 
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mortality ofwinter 1973~74, indicating that 
surviving caribou moved to those strata and 
or that most of the mortality occurred in 
other stratai 

In mid luly 1961 Tener (1963) sawa 
total of 182 groups of caribou Oll Melville of 
which 27 were solitary animaIs. Mean group 
size excluding solitary animaIs was 4.8 and 
including singles was 4.2 caribou (calcu. 
latcd from Fig. 2, Tener 1963). Several of 
Tcner's (1963) observations of group 
sizes were distillctly different from those 
obtained durillg our three summer surveys. 

J Il summer 1961 mean group size 
was low, apparently caribou were not form· 
ing aggregations at that time. Again, in 1961 
the srnall maximal group size of20 probably 
refiects the lack of aggregation. Only 7% of 
ail 182 groups were eomposcd of more than 
nine caribou i1l1961 (Tener 1963). In 1972, 
1973 and 1974, ho,l'ever, 33%,31 % and 
20% of the gl'OUpS exceeded nine caribou in 
size. The percentage of solitary caribou was 
relatively high in 1961 (14.8%) compared 
to 1972 (2.8%), 1973 (6.3%) and 1974 
(5.4%). Pereentages of pairs varied con· 
siderably, but higher reprcsentation in 1961 
eould have rcfiected the high calving suc
cess. calving success from 1972 to 
1974 was in 1973, and segregation of pairs 
docs not support that assumption: only 25% 
of the pairs were mother--young groups. 

Reasons for the observed differences 
in grouping stalistics from 1961 to 1972~7 4 
are abstruse. Tentativel y, we could expect 
that the higher densities of 1961 would have 
resulted in hU'ger groups. Tt is possible, 
ho wc ver, that greater intoleranees brought 
on by stress through competitive foraging 
resulted in group fragmentation. Also the 
high produetivity in summer 1961 may have 
led to widespread by maternaI 
animaIs toward companion animaIs, ~which 
would cause greater individual spacings. 
Observers may have perceived such large 
spacings as different groups. 

1.1.5. Muskox distributions 
Distributions of muskoxen by stra

tum were not random and varied with the 

survey (Tables 7~8, Miller and Russell 1976: 
App. 24~28) as did preferences shown for 
each stratum (Miller and Russell 1976: 
Table 20). The greatest llumbers of musk
oxen during each survey, however, were 
eonsistently found on stmta XIII, VIII and 
VI, in that order, throughout our 
(Table 8). The importance of strata 
and VIII was comparable to 1961 findings. 
This strong consistent pattern ofpercentage 
occurrence also held for aIl of our five sur
veys of eastern Melville and the Dundas 
Peninsula, but was opposed to Tener's 
(1961) findings (Table 8). 

The observed pattern of consisteney 
of the order of occurrence of muskoxen by 
stratum deteriorated when it was tested f~r 
observed to expected muskoxen index val
ues (Miller and Russell 1976:Table 20). 
Stratum XIII remained the most preferred 
with the highest densities during all of our 
surveys, but it had the sccond highest index 
value in 1961. At one time or another pref
erences were shown for only 4 of the 13 

\Ve do not know how the overall 
distributions of muskoxen on Melville vary 
with season or phase of annual cycle. Many 
muskox groups seem to shift loeations, 
especially during group fragmentaI ion and 
regrouping in the spring and group buildup 
in autumn. Exchange of muskoxen most 
likelv occurs betwcen, at least, the highly 
pop~lated strata, especially strataXIlT, 
VIII, VII and VI. Movements onto the 
Dundas Peninsula (stratum VI) seemingly 
in response to stress occurred in win ter 
1973~74. Ullfortunately, wc could not de
termine the origin of the movements. Group 
affinities of muskoxen for specific sites and 
corridor· type ranges between those pre-. 
ferred sites are possibilities, but have not 
yet been documented on Melville. Seasonal 
~lse of ranges by muskoxen are known to 
vary greatl yon the Bracebridge~Goodsir 
Inlct area of Bathurst Island (Gray 1973) 
and the Truelove and Sverdrup lowlands of 
Devon Island (Hubert 1974). Jt is likely 
that comparable movements OCClU season
ally on Melville Island. 

• 

Table 7 
Observed and estimatcd densities and numbers 
of muskoxen on Melville Island, Northwest Terri· 
tories, obtained from acrial 

Muskoxcn 
seen on 
and off 

Muskoxen 
seen on 

Muskoxen/ 
IOOkm 2 

Eshmated 
muskoxcn 

Percentage distributions of muskoxen by stratum 
on Melville Northwest Territories 

area of 
total 

Juil Mar-Apr 
Stratum 1961 1972 

10.8 

12.1 0.0 

2.4 9.7 

12.1 27.2 

7.9 7.1 

3.3 

3.9 

27.5 

20.7 

51.7 

72.'1 

seen on 
and (Tener 1961). 

20nly strata I-VI were surveyed in Aug. 1972, so 
no comparison distribution for 

1972 can be made The 

were not 
Jul.-Aug. 1974; extrapolated value for cntire 
Îsland 2390. 

Aug2 Mar-Apr 
1972 1973 

Jul-Aug 
1973 

.Jul-Aug 
1974 

In ail survevs, 1972~74, muskoxen 
showed an overall preference for low ground 
(Fig. 2a~e). In ail sur veys, except in su m-
mer 1973, the for low ground on 
the Dundas (stratum VI), howev~ 
cr, masked the 10w occurrence of muskoxen 
on the low ground of eastern Melville. In 
summer 1973 the overall preference for low 
ground of eastern Melville was supported 
by preferences for stratu Il and IV as weIl as 
stratum VI (Miller and Russell 1976:Table 
21). In Ihe two lale \Vinter surveys, and the 
two surveys when aIl Melville \Vas surveyed 
in summer, there were consistent prefer
ences for intermediitte ground of western 
Melville especially stratum XIII. There was 
also a continued preference for high ground 
on stratum XIII. Dispersion of preferences 
on stratum XIn most likely reAects the 
high numbers of muskoxcn found there 
during all surveys. 

The overall distributions of musk
oxen by zonal distances from the seaeoast 
are, in general, directly related to the ob
served distributions elevation (Fig. 2d~f). 
OveraIl preference was showri in ail surveys 
for the coaslal zone <2.5 km, and the ad· 
jacent zonc 2.5-5.0 km except for eastern 
Melvillc in summer 1974. Distributions by 
distances from the seacoast were tied dire~t. 
ly to major meadow areas and re-
fleeted elevational distributions as most 
sedge meadows are found at low elevations. 
The within-stratum preferences shown in 
relation to distances from the seacoast are 
summarized in Miller und Russell (1976: 
Table 22). The distributions ofmuskoxen 
bl' elcvalional zones and zOllal distances 
from the seaeoast are given for strata I~ VI 
and strata VJJ~XIJJ in Miller and Russell 
(l976:Figs. 2,5,8,11,14 and 17; Figs. 3, 6, 
9, 15 and 18, respectivel y). 

1.1.6. Muskox reeruitment 
Muskox calf crops as percentages 

of the total animais segregated were 9.5% 
for strala I~VI in 1972,18.7% for strala 
I~XJII in 1973, and 9.7% for strata I~VI 
and X~XIII in 1974. Numbers of calves in 
those groups in which calves were segre-
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Table 9 
Numbers of calves in thosc groups of muskoxen 
in whieh calves were segregated, and calf crops as 
percentagcs of ealves to total muskoxen seen by 
stratum, Melville Island, Northwest TerritorÎes, 
summer 

gated, and percentage calf crops are given 
by stratum for summers 1972, 1973 and 
1974 (Table 9). The among year differences 
in calf production reflect the variation in 
severity of the three winters: 1971-72, 
moderatc1y severe; 1972-7.3, favourable; 
and 1973-"74, severe to catastrpphic. With
in year differences among stmta most likely 
reflect varÎations in group composition and 
exposure to both recent and then prevailing 
environmental stresses. 

Although overall percent ages of 
calves arc comparable between 1972 and 
1974, the relative severity of the three 
winters can best be shown by comparison 
of calf production on strata I-V (Table 9). 
Calf production 'On strala I-V rose from 
8.2% in 1972 to 21.1 % in 1973 and plum
metcd to 0.5% in 197,~. Even including 
data from strata VI, where ealf production 
was highcst, annual percentages of calves 
to tcita:l muskoxen segregation for stmla 
I-VI still reflect the relative severitv of the 
three winters: iri 1972 there were 10.8% 
calves; 1973, 16H10 calves; and 1974,5.6% 
calves. 
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of total muskoxen 

The number and percentage of 
muskox calves show marked within year 
and between year variations by stratum 
(Table 9). We assume, because we lack 
knowledge of the sex and age compositions 
of the groups, that the production of calve;;; 
by stratum should have been proportional 
t~ the percentage of the total muskoxen 
seen on eaeh stratum. If the assumption is 
valid, the production of calves was greater 
than expected on strata J, V and VI in 
st rata l, II, IV, XII and XIII in 1973; and 
only strata XII and XIII in 1974. 

The number of muskox calves was 
the greatest on stratum XIII in both 1973 
and 1974 (Table 9) and represented 27% 
and 72%, respectively, of observed calves. 
ln 1973, 60% and 1974, 42% of ail the ob
served calves were on the Hailey Point are a 
of stratum XTTT. Southwestern "Melville 
appears 10 be the heartland for muskoxen 
on the western Queen Elizabeth Tslands. 

1.1.7. Muskox numbers 
We cannot directly compare 

es in overall muskoxnumbers or numbers 

by stratum between Tener'" (1961) es ti
mates and the estimate from our SlUve)'s of 
Melville in 1972, 1973 and 1974 because 
Tener's flgures were subjective. He did not 
caleulate his estimate from his observa· 
tions (Tener 1963) . Wc believe that his 
eonservative esLÏmate of 1000 muskoxen 
was indeed well below the aetual number of 
muskoxen that was on Melville in summer 
1961. Extrapolation of his observations 
would have given over 4000 muskoxen in 
1961. 

Evaluation of ehanges in nnmbers 
of muskoxen by stratum is eomplieated by 
sorne slrata eslimates of muskox llumbers 
being lowe~' than the total number of musk
oxen observed OH lhose strata. Also, se
quenLialevents such as total observed 
muskoxeil on a stratum being neady equal 
in two bllt resultant estimates being 
lower the observed in one year and 
higher in the other year further' cotnplicate 
considerations of tbose data stratum. The 
sizes of exislÎng standard errors of the 
estima tes (Table 7; Miller and Russell 1976: 
App. 24-28) and derived 95% confidence 
intervals negate comparisons of 
the observed to expeeted values to deter
mine changes in muskox numbers by 
stratum. \Ve believe, however, that much 
of the variation in estimated numbers by 
stratum is confounded by dumping phe
nomena resullÎng from seasonal and l'early 
differences in sizes and numbers of muskox c:-, 
groups encountered. 

The overall estimates (1.6 km strip) 
suggest Ihat muskox numbers dedined 
about 10.9~{) from laie winter 1972 to 
March-April1973 (Table 7). Muskoxen 
then inereased about 4.7% in summer 1973 
and subsequently dropped 24.6% between 
Sllmmer 1973 and 1974. That is 31.9% of 
the muskoxen that were on Melville in 
summer 1973 were lost by summer 1974, 
but the 1974 calfincremcnt replaced 7.3% 
ofthem. 

Percenlage changes in numbers of 
muskoxen estimated by stratùm are given 
in Table 10 for late winlers 1972 and 197:3 
and for summers 1972,1973 and 1974. 

Estimated muskoxen by stratum and percent age 
changes by seasons and years, Melville Island, 
Northwest Territories 

Jul-Aug Jul-Aug 
Stratum 1973 1974 

Although the estimated increase on easte~n 
Melville (st rata I-V) in 1972-73could 
possibly be accounted for by calf Increment, 
we do Iloi believe this to be'the case, as 
survival would have had 10 bave been ex
eeptionally high. 1 t is possible that sorne of 
the mortality (suggested by the overall 
de cline on Melville, 1972-73) took place on 
eastem Melville (strata I-V), but was 
subsequently masked by movements of 
muskoxen from the west (strata VII-XIII). 
Unfortunately, only stratum XIII was sur
veyed in the {ollowing late win ter of 1974. 
Therefore, the possibility of movements of 
muskoxen between eastern and western 
Melville, that could mask mortalitvwhich 
had occurred on one of those area~, persists. 
We saw 1038 muskoxen on stratum XIII 
and estimated 1429 muskoxen on 14 April, 
1974. Our calculations suggest a 5.6% in
creasè over winler 1972 and a 22.767,1 in
erease overwinter 1973. We cannot ac· 
eOunt for those Încreases through yearling 

recruitments. Therefore, we suggest, that 
our observations of muskoxen on stratum 
XIU indicated that muskoxen had moved 
from other are as during winter 1973-74. 
Most likely the influx was from eastern 
Melville (strata I-V) to escape the severe 
winter conditions there. Our observations 
tentatively indicate that movements of 
muskoxen do occur between eastern and 
western Melville in sorne winters. Varia
tions between total observed and estimated 
values and the lack of survey information 
from 8trata VII-IX in sum~er 1974 masks 
possible redis tribu tions of muskoxen by 
stratum during tbat time period. But total 
observations given in Miller and Russell 
(1976:App. 27 and 28) suggest that most of 
the mortality oceurred on strata I-V 
(eas tem Melville). 

We infer on the basis of total on and 
off transect observations that muskox num
bers on strata X-XIII more probably re
mained about stable from summer 1973 to 

summer 1974 rather than dropping about 
28.4% as suggested by our estimates (Table 
JO, Miller and RusseU1976:App. 27 and 28). 
AIso, numbers of muskoxen on stratum VI 
(Dundas Peninsula) more probably re
mained about stable rather than inereasing 
about 133.5% as suggested by our estimates 
(Table 10, Miller and Russell 1976:App, 27 
and 28). The ove rail 24.6% deeline in 
muskox numbers on Melville from summer 
1973 to summer 1974 ie acceptable based on 
both total observed and estimated numbers. 

Strata VII-IX were not surveyed in 
summer 1974. The numbers of muskoxen 
on different areas of Melville, as outlined 
above, varied greatly in summer 1974. 
Thus, we assumed from past knowledge of· 
distributions and numbers of muskoxen on 
Melville that the ehanges on stmta X-XIIT 
from 1973 to 1974 most closely approxi. 
mated the changes on strata VII-IX du ring 
the same period. AIso, beeause calf produc
tion was extremely low on strata I-VI 
(3.9%) and relativel)' high (13.0%) in 
st rata X-XIII in 1974, we judged that the 
ove rail percentage of ealves 10 total musk
oxen segregated on ail strata surveved in 
1974 (9.7%) was the best estimate 'of calf. 
production on strata VII-TX in 1974. 

Therefore, muskoxen supposed to 
be on strata VII-IX in summer 1974 were 
extrapolated (Miller and Russell 1976: 
87-89) . 

The adjusted estimate of the number 
of muskoxen on Melville in summer 1974 
is 2390, or 1.39% inet'ease in number of 
muskoxen estimated to be on Melville in 
summer 1961. 

1.1.8. Muskox groups 
Pereentage distributions of musk

oxen and muskox groups by group size are 
given in Miller and Russell (J976:Figs. 
30-34). Ko direct rclationship belween the 
highest pereentage of total muskoxen seen 
and the group size representing the highest 
percentage of observed groups was evident 
among muskoxen on Melville (Table 11, 
and by stratum in Miller and Russell 1976: 
App. 39-43). The mean and range of group 
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A comparison of grouping statistic5 [rom aerial 
snrveys or mnskoxen on Meh'ille Island, N'lrth· 

Territories 

sizes \l'ere markedly lm'gel' for muskox 
groups in win ter than in summel' (Table 11). 
\,\T e suggest that the larger group sizes in 
win ter represent coalescence of several 
summer groups. Many of those gatherings ' 
may have a maternaI bloodline as a core, 
and males of a more or less common stock. 

During win ter restricted forage 
availability and greater energy demands 
cause the smaller summer social units to 
concentrate on the restricted but more pro· 
ductive Bcdge meadows; hence, the larger 
wintcr groups. Calving takes place while 
muskoxen are in win ter groups and con· 
ceivably hU'gel' groups could afford more 
protection against predation by wol yeso The 
m uskoxen disperse in to smaller closed 
social units in late spl'ing and early summer 
with the melting of snow and freshening of 
vegetation. They remain in smaller groups 
until the coming of the rut in late summer 
when they merge with neighbouring groups 
intolarger aggregations. 

There was a relatively strong trend 
for the largest mean group sizes to be asso· 
ciated wilh the slrata that had the most 
muskoxen, although there were s1ight varia
tions among the survcy periods (Miller and 
Russell 1976:App. 39-43). The t\l'O largest 
groups seen, 110 and 77 muskoxen, were on 
stratum XJlT which was the stratum with 
highest numbers and densities. The group 
of 110 was a temporary aggregation caused 
by the hunting activities of a paek of ni ne 
wolvcs. 

28 

Muskox calf distribution in relation to maternai 
summer group sizes, Melville Island, Northwest 
Territories 

Annllal 

When first observed one wolf was 
s tallding in the middle of the loosel y grouped 
muskoxen, and the olher eight \\'01 ves were 
aIl grouped on the eastern periphery of the 
muskox group. When \\'e relurned to the 
area 5 days later we did Ilol see the wolves, 
and we oLserved 109 muskoxen in three 
groups. Sueh stress mal' common1y be the 
eause of temporary formation oflarge ag
gregalions of muskoxen. 

In summer 1973 mean and maximal 
group sizes were slightly larger than those 
in summer 1972 and 1974, possibly because 
calf production was relatively high in 1973. 
The smaller mean and range of group size 
in summer 1974 reflects the high mortality 
of the spring. 

In March-April1972 and 1973, and 
July-August 1973, when the Island \l'as 
completely surveyed, the number of groups 
exceeding the mean group size of eaeh 8ur
vey period was 36.2%, 33.3% and 32.3%, 
respeetivel y. Strata XIII, VIII, VI and IV, 
the first four strata in occurrence of musk
oxen, consistcntly had the largest number 
of groups exceeding the me an group size 
and in the same order (Fig. 4). Those oh
servations paralIel stratum preferences that 
we deLermined bl' stratum according to 
muskox distrihution (Miller and Russell 
1976:App. 24-28). 

'_ .. ~--~ .. ,'----------------

Tener (1963) reported that themean 
group size was 11.9 for muskoxen, exc\ud
ing five single hulls, in summer 1961. This 
is higher than mean group sizes we found in 
summer 1972,1973 and 1974. We suggest, 
the relativel)' sman sample size and high 
calf production in 1961 account for most or 
aIl of the differenees. This suggestion is, in 
part, supported by the similarity in group 
sizes for 1961 and 197:3, when percentage 
calf productions wcre similar. 

Calves as percenlages of their mater
nai groups (groups "ith calves) varied from 
7.1 to 28B/o in summer 1972, 7.9 to 40.9% 
in summer 1973 and 7.7 to 41.7% in sum
mer 1974. The observed variations in repre
sentations of ealves by groups led us to 
suggest that calf mortality is either highly 
variable among groups or the number of 
producing females varies greatly from group 
to group. Although there was considerable 
overlap in sizes of groups without and with 
various numbers of ealves, on the average, 
group sizes inereased as the number of 
ealves in the group increased (Table 12). 

In summers 1972, 1973 and 1974, 
44.3%, 55,61J{, and 25.6% of aIl groups of 
two or more muskoxen contained calves. 
This decrease in 1974 fmther indicates the 
severity of winter conditions in 1973-74 
and its indirect impact on muskox repro-
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Figure 4 
Distribution of muskoxen by group sizes less than 
or equal to and greater than the average group 
size on Melville Island, NWT, (a) strata I-XIII, 
March-ApriI1972db) st rata I-VI, August 1972;(c) 
st rata (-XIII, March-ApriI1973; (d) strata I-XIII, 
July-August 1973; (e) strata I-VI, X-XIII, July
August 1974. 
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Figure 5 
Distribution of Peary caribou by group sizes less 
than or equal to and greater than the average 
group size, Bathurst Island, NWT, (a) March
April 1973; (b) March 1974; (c) August 1974. 
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duction. Only 1.9% of aIl groups seen with 
calves were on eastern :\1elville (strata I-V). 
While over 59% of ail groups seen with 
ealves were restricted to southwestern Mel
ville (stratum XIIJ), Bailey Point. 

1.2. Bathurst J sland 
1.2.1. Caribou distributions 

ln March-ApriI1973, 60% of the 
caribou were on stratum TIT. The 

,----------.--------------,--------,c 

caribou were equally distributed between 
stratum II, 18% and stratum l, 22% (Fig. 
5a). Thus, Ihe earibou preferred only stra
tum III, oecurred as expected on stratum l, 
and were below the expected rate on stra
tum II. 

In March 1974 the distribution of 
caribou was similar 10 Mareh-ApriI1973. 
Seventy-four percent of the caribou oe
curred on stratum IIJ, 21% on stratum II, 
and 5% on stratum 1 in Mareh 1974. How
ever, aetual numbers, bolh observed and 
estimated, were dissimilar between years 
(Table B). The observed distribution again 
indicaled that caribou preferred only stra
tum TH, but occurrences \Vere lower than 
expected on both stratum 1 and stratum II. 

ln August the distribution 
(Fig. Sc) varied eonsiderably from the 1973 
and 1974late winter surveys (Fig. Sa, b). 
No earibou were seen on transect in stratum 
III, although 15% of the total caribou ob
served were off transeet on that stratum. 
Based only on the transe ct observations 
83% of 1 he caribou oeeurred on stratum II 
and 17% on stratum 1. A preference was 
shown by animaIs on and off the transect 
for stratum II and oeeurrence on strata 1 
and III \Vas only as expeeted. 

• 

The distribution of earibou in 
August 1974 was comparable to that ob
sen'ed in.lune-July 1961 (Tener 1963) and 
was reversed l'rom the patterns of Mlireh
April 1973 and Mareh 197,1. Tn1961, Tener 
estimated that over .54% of the caribou were 
on stratum II, and 45'/t; and 0.4';;; on stra
tum 1 and stratum Ill, respeelively. 

The results ofboth late-winler SUl'

veys (Table 1.3) indieatc thut the southeasl
em part of the island (stratum TTl) is the 
major wintering awa. The distributions of 
earibou in.June-.July 1961 and in August 
1974 indieate that in summer most caribou 
on the [sland range over 1 he northern part. 
These findings are in agreement with Btate
ments by Tnuit residents ofResolute Ba" 
(Bissett'1968, Freeman 1974) who belie~e 
that the caribou on Bathurstwinter in lhe 
sOlltheast, move to the northeast to ealve, 
summer in the north, and l'etmn south in 
the autumn. 

An index 10 l he preferences shown 
by earibou for established e1evatiollal zones 
is given hy stratum for the three survc\'s in 
Miller and Russell (1976:App. 44 and 46). 
ln :\1arch-ApriI1973 caribou showed the 
greatest preference for areas between 
60-300 m in stratnm TfT. This preference is 
masked in tlle ovcrall distribu lion of car
ibou by elevation (fig. 6a) beeause of lhe 
relatively low occurrence or caribou within 
these zones on slrala 1 alld n: T n March 
1974 more of the observcd cariboll had 

to lowcr elevatioll:i. J)Ul sorne still 
showed a preference l'or th~ high ground of 
stralum TH (Fig. 6b). rn Augl1st1974 the ob
served caribou had moved 10 hi,rllCl' around 
(Fig. 6b) and showed the slrong~st p~efer
cnce for Ihe 1.51-.300 m zone in stralum IT. 

The distributions of caribou bv 
elevation during lhe three smveys inclicate 
an overall prefe~'ence r or interm~diatc and 
high elevational wnes. J t is our observa
tion that, in summer, caribou on eoastal 
areas usually forage on the higher and cIrier 

\Ve assume that the preference shown 
?y earibou for the lo\\' ground of stratum III 
ln Mnreh 1974 was in response to stresses 
of the severe winter conditions at that time. 

l:i 
Obscrved and estimatcd dcnsities and numhers 
or Peary caribou on Bathurst Island, North"""t 

obtaincd l'mm acrial 

Caribou 

Date 

sccn on 
and oIT 

Carihou 
seen on 
transect 

Estimatcd 

An index to the preferences shmm Iw 
caribou for zonal distances l'rom the sea- -
eoast is given br stratum for the lln'ec sur

in Miller and Russell (l976:App. 45 
47). The overall occurrenee of caribou 

in relation to the seaeoast in Mareh-April 
1973 indicates preference l'or tilOSC sites 

1.5.0 km inland. but suggests preferences 
for sites> 10 km inland (Fig. 6e). No over
aIl preferences were c1early detcrmined in 
Ylareh 1974. Weak preferences were sHg-

however, for the 10.1-1.5.0 km and 
> 15.0 km zones (Fig. 6d). Within stratum 
preferenees were highly variable in Mareh
April 1973 and Mareh 1974 (Fig. 6c), and no 
pattern couJd be diseel'lled. ln August 1974 
the püttern of distribution in relation to the 
seacoast ehanged markedly from lhose pal
terns ohserved illiaie \l'inter (Fig. 6e, dl. 

Total absenee of earibou on siles 
wilhin 2 . .5 km of the seaeoast in August 
197'1 \l'as in eonlrust with Teuer's (1963) 
observation of a strong coastal afTinily by 
caribou on Bathurst in June-rulv 1961. 
This preferenee ma\' still oeeur i~n carly 
SllIllmer when 1 hey arc mo\'ing into eaÎving 
and carly sllmmering m'eas. 

1.2.2. Caribou recruilment 
\Ve did not identifv an \' short vcar

Jing ( < 1 year of age) cüriboll €luring ~iLher 
1973 or 1974late 'l'inter survcys. No car
ibou calvcs \l'ere observed during the August 
197,1 SUl'vey, and we eone!udc lhat few, if 
any, ealves were born or suceessfully 
re~red that year. . 

1.~.3. Caribou numbers 
ln summer 197~\ as delays prevcntcd 

a slll'vey of Bathurst we have ea\eulated an 
estimatc for caribou numbers. \V c hase our 
ealeulations on the previol1s late 'l'inter 
cstimates for 1 hat island, an assumed win ter' 
average mortalil y and the average percent
age of ealves sceu on four other islands 
in Sllmmcr 1973 (Miller and Hussell1976: 
100-101). Before ea1eulating the summer 
eslimé/te. however, the 1973 \Vin 1er esti
mate had 10 be eorreeted for possible 
observation al error that \l'as probably in
herent in aIl of our la te winter Sl1rvevs of 
earibou. The error would result fro~ the 
difTicult y of seeing whitish-coated earibou 
against a sno\\' background causing "Ioll'er" 
win ter counts. The Iate winter eounls on 
:Me!villc, Prillce Patrick, Eglinton and Byam 
Martin islands in 1973 were eOllsistentl;' 
exceeded by the subsequent summer eC:unts 
and es lima/cs (exclusive of newborn 
ealves). data from those islands we 
determined of assumed observa-
tional error, and eorrected our 1973 lute 
winter estimate of caribou on Bath urst 
aceordingly. The ealculations gave an esti
matc of 721 caribou 011 Bathursl in .luI y
August 1973. Subsequent computer an~al
ysis placed the eslirnate at 712 earibou. 

Tener's (1963) eslimate of 2723 
earibou in summer 1961 and our estimate 
of712 in summer 1973 indieate il deeline of 
73.9% during the 12-year period. The esti
malt~d deeline of caribou Oll Mel
ville for t hc same period was similar, 12,799 
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Figure 6 _ 
Distribution of l'cary caribou and muskoxen on 
Batburst Island, NWT, (a) by elevational zones, 
Marcb-ApriI1973; (h) by elevational zones, 1974; 
(c) by distance from the seacoast, March-April 
1973; (d) bv distance from tbe seacoast, 1974. No 
survey July-August 1973. 
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A comparison of grouping statÎstics from aerial 
surveys of Peary caribou on Bathurst Island, 
Northwest Territories 

to 3425, 73.2%; and on Prince Patrick 
slightly less, 2254 to 807,64.2%. The 
marked decrease between summer 1973 and 
summer 1974 of about 68% accelerated the 
de cline on Bathurst from summer 1961 to 
1974 to 91.5%. 

If the 1973 adjustment for observa
lional error in win ter is applied to the 
March 1974 estimate of caribou (226) on 
Bathurst the result (278) is higher but 
similar to the August 1974 estimate of 2:31, 
suggesting that losses afLer March were 
about 20%. There is a possibility, however, 
that sorne of the mortality that occurred 
between March and August was offset by 
the return from Cornwallis of caribou that 
had moved there in winter. 

1.2.4. Caribou harvest 
The caribou on Bath urs t J sland are 

hunted by the Jnuit ofResolute Bay. The 
kill statistics (Miller and Russell 1976:Table 
29) vary aecording to the source. However, 
aU data show a marked increase in the 
caribou killed on Cornwallis in the winter of 
1973-74. Inuit hunters believe that caribou 
moved from Bathurst to Little Cornwallis 
and on to Cornwallis during the winter of 
1973-74 (Freeman1974). The inereased 
km supports that supposition. 

1.2.5. Caribou groups 
Average group sizes in August 1974 

greatly exeeeded those for Mareh-April 
1973 and March 1974 although the Ilumber 
of groups se en in August 1974 was reduced 
by factors of 4.9 and 2.9 from those groups 
Seen du ring the respective spring sUl'veys 
(Table 14, and by stratum in Miller and 
Russell 1976:App. 49). These observations 

Observed and estimated densities and nurnbcrs 
of muskoxen on Bathurst Island, Northwest Terri· 

obtained from aerial 

Muskoxen 
seen on 
and off 

transect 
Transeet 
width km 

"\luskoxen 
secn on 

Muskoxcnj 
100 km 2 

Estirnated 
muskoxen 

Date 

add further support to the expected trend of 
greater dispersion and smaller group sizes 
in win ter than in summer. The persistenee 
of this patLern in a summer following a 
severe winter suggests that mortality (un
less total) and stress do not strongly in- . 
Auence the subsequent pattern in the fol
lowing season, and that such behaviour is 
apparently density independent m 
magnitude. 

Between 19 .Tune and 7 July 1961 
Tener (1963) recorded 79 groups ~f caribou 
with average group sizes of 3.7 to 4.7 (22 
solitary caribou excl uded). Reasons for the 
higher average group sizes in August 1974 
(Table 14) than in .rune-JuIl' 1961 are ob
scure. Perhaps, the differences were due to 
the relatively smaH sample size and the 
comparative lateness of the survey in 1974. 
Our impressions, supported by grouping 
data for Peary caribou on Melville and 
Prince Patrick islands, are that caribou 
groups inerease in size prior to ealving, sta
bilize or temporaril y deerease during ealv-

then increase du ring postcalving from 
laie .luly at least into August. This pattern 
of summer group formation is comparable, 
on a smaller scale, to the grouping tenden
eies of barren-ground caribou on the main
land (Miller 1974). Group sizes beeome 
large!' when the caribou leave eoastal sites 
and move to inland areas in late .Tul y and 
early August. 

Pereentage distributions of earibou 
and caribou groups by group size are given 
in Miller and Russell (1976:Figs. 4446). 

There appears 10 be no direct relationship 
between the group size with the per-
centage of the total caribo\l seen and the 
group size that represents the greatest per
centage of groups Been. Although data from 
Table 14 and Miller and Russell (1976:App. 
49) indieate no mllrked influence of mor
lality and stress on grollpings in following 
seasons, there docs appear to be a strong 
influence callsing reductiol1 in group size 
during the period of stress and mortality. Jn 
March~ApriI1973, groups ofmore or less 
than the mean group size \l'cre found on aB 
strata (Fig. Sa) but in Mareh 1974 no groups 
exceeded the mean group size in strata J 
and II (Fig. Sb). This further supports the 
bclief that mortalit y and stress are largel y 
responsible for the observed distributions. 
Onl y the smaller groups or remnan ts of 
large groups remained on strata 1 and Il fol
lowing the unfavourable winter of 1973~74. 

1.2.6. Muskox distributions 
The distribution of muskoxen 

among the three strala ofRathurst did not 
vary as much, from one survey to another, 
as did the distribution of caribou, although 
numbers of muskoxen also declined (Table 
15; Fig. 7; Miller and Russell 1976:App. 
50). The greatest Ilumbers of inuskoxen 
were found on stratum lIT during aIl three 
surveys: 48% in Mareh-April1973, 74% in 
March 1974, and 50(10 in August 1974. Stra
tum II con tained 24 % and 20% of the 
muskoxen in March-April1973 and ~1areh 
1974, respeetively, but 48% in August 1974. 
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Distribution or llluskoxen iJy ","(jup sÎ'l,es Icss than 
or equal 10 and ~rcalcr than the avera"e group 
size, Bathursllsland, NWT, (a) March-April 1 <J7:\; 
(h) March 1()ï4; (e) August 1<J74. 

Muskoxen on stratum 1 decreased from Fi~llrc ï 
28% of the total in March-April1973 to 6% a r-----r-------,-------, 
in March 1974. No muskoxen were seen on 
transect on stratum 1 in August 1974, but 
8% of the total muskoxen seen on and off 
transect were on stratum T. The observed 
distributions indicated that muskoxen pre
ferred only stratum TIL Muskoxen occurred 
on stratum II at lower rates than expected 
during March-Aprill973 and March 1974, 
and as expected in August 1974. Muskoxen 
on stratumI occurred as expected in 
March-AprilI973, then dropped to lower 
than expected rates of occurrence in March 
and August 1974. 

Tener (1963) also estimated the 
greatest percentage of muskoxcn (46%) on 
stratum III in June~ July 1961, with 36% on 
stratum 1 and 18% on stratum II. Findings 
from 1961 (Tener 1963) and 1973 and 1974 
indicate that most muskoxen frequent cen-
tral and southern Bathurst Island. h 

Muskoxen showed strong overall 
preference for the <60 m zone (Fig. 6a, b) 
during all three surveys and for the zonal 
distance within 2.5 km of the seacoast in 
March-Aprill973 and March 1974, with a 
suggested preference in August 1974 (Fig. 
6c, d) (see also, Miller and Russell 1976: 
App. 51 and 52) . Withinstratum, preferences 
were always greatestfor the <60 m area of 
stratum III. We do not know to what degree 
environmental stresses influenced prefer
ences for inland sites on stratum III. We 
believe, however, that movement to the 
interior in summer along water courses is 
part of the normal pattern. The coastal 
areas of stratum III and, to a lesser degree 
the interior, must be considered as critical 
habitat for muskoxen on Bathurst Island. 

1.2.7. Muskox recruitment 
As few muskoxen are born befon~ the 

first week in April, it is not surprising that 
no calves were seen in either the March
April 1973 or March 1974 surveys. However, 
the failure to see any calves in August 1974 
is evidence that, as in the case of caribou, 
few, if any, muskoxen were born or reared 
successfully on Bathurst in that year. 
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ln March-April 1973,33 (7.4%) of 
446 muskoxen seen were short yearlings 
and in March 1974, 24 (9.2%) of 262 musk
oxen observed were short yearlings. How
ever, only 2 (1.9%) ofl05 muskoxen seen 
in August 1974 were yearlings. Although 
we lack data on numbers of muskoxen that 
were born in 1973, we can conclude that 
few of them survived until their second 
summer. 

r---------.---------------~-------,c 

1.2.8. Muskox numbers 
Tener (1963) estimated that there 

were 1136 muskoxen on Bathurst in the 
summer of 1961. According to our surveys 
the number had decreased by 40.8% to 672 
by March-April1973 (Table 15, and by 
stratum in Miller and Russell 1976:App. 
50). The numbers of muskoxen further de
creased by 22.3% from April 1973 to March 
1974, and between March and J uly 1974 
there was a sharp decrease of 69.6%. The 
decrease from March-April1973 to August 
1974 was 75.6%. The overall de crea se in 
number of muskoxen on Bathurst between 
summer 1961 and August 1974 was 85.6%. 

1.2.9. Muskoxen groups 
ln March~April1973 there were no 

solitary muskoxen and the average group 
size was relatively large, as expected for 
late win ter . In March 1974, however, there 
was an unusually large number of isolated 
bulls to the number of groups seen and the 
average group size was small (Table 16, 
Miller and Russell 1976:App. 53). This 
atypical winter pattern for muskoxen re
sulted because snow coyer forced the ani
maIs to leave their normally preferred 
feeding sites to seek forage on windblown 
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A comparison of grouping statistics from aerial 
surveys of muskoxcn on Bathurst Island, North· 
west Territories 

sparsely-vegetated ridges and knolls. The 
exposed sites could not support large groups 
of muskoxen for cxtcndcd periods. Morta
lity and behavioural rcsponse to stress re
duced the group sizes. In addition, intoler
ance brought on by stress may have led to 
fragmentation of groups and the ullusual 
oeeurrence of solitary muskox bulls in late 
winter. The relatively low number of groups 
and the smaU averagc group sizes observed 
in August 1974 resulted from the continued 
loss of muskoxen on Bathurst from March 
to August 1974. Unlike caribou, the effects 
of mortality and stress were strongly ev
ident in the grouping pattern of summer 
1974. 

Distributions between March~April 
1973 (Fig.7a) and March 1974 (Fig.7b) 
were similar except for the overall reduc
tion in group sizes and the marked absence 
of groups larger than the mcan on stratum 
I. In August 1974 (Fig. 7 c) therc was a 
marked decrease in number and sizes of 
groups on stratum Il. Although stratum III 
remained the preferred area, the number of 
muskoxen noticeably decreased and the 
proportion of groups below mean group 
size increased as a result of the spring 
die-off. 

1.2.10. Bracebridge-Goodsir lnlet area 
The valley betwecn Bracebridge and 

Goodsir inlets is about 20 km wide (10 km 
to either side of a line joining the two 
inlets) and runs about 60 km' from east to 
:vest across central Bathurst. 1 t i5 of special 
IUtercst beeause of thc long-term biological 
studies being conducted there by the 
National Museums of Canada. Therefore, 
We have compiled separately the total num-

Observed and estimated densities and numbcrs 
of caribou on Prince Patrick Island, Northwest 

errIWflp!'.obtained [rom aerial 

Caribou 
scen on 
and off 

transect 

Caribou Caribou/ 
lOOkm 2 

Estimatcd 
caribou 

Date 
Transcct 
width km 

bers of caribou and muskoxen seen on the 
areaduringTener's (1961) survcy in 1961 
and ours in 1973 and 1974. Values in 
parentheses are percentages of total num
bers of the species seen both on and orr 
transect during the sur veys. 

In June~July 1961 onlv one of the 
caribou seen by Te~er (1961) ;vas on the 
area. During our surveys more caribou 
were seen on the area, even though tOlal 
caribou numbers had deereased: Mareh 
April 1973, 18 (9%); March 1974, 2 (2%); 
and August 1974, 41 (49%). 

In 1961 Tcner (1961) saw 167 
(69%) muskoxen on the Bracebridge-
Goodsir lowland. During our surveys there 
were fewer muskoxen in the valley, both in 
absolute numbers and as a percentage of 
the total: 109 (240/,,) in '\1arch~AprilI973, 
75 (26%) in March 1974,and20 (19%) in 
August 1974. 

1.3. Prince Patrick Island 
1.3.1. Caribou distributions 

Distributions of caribou on the 
island (Table Fig. 8, Miller and Russell 
1976:App. were not markedly different 
between surveys, with the exception of in
creased occurrence of caribou (26%) on 
stratum nI in J uly 1974. Perccntage fre
queney of occurrence was always greatest 
on stratum 1: 84%, April 1973; 86%, Ju]y~ 
August 1973; April 1974; and 64%, 
July 1974. Caribou showed a preference for 

stratum T during aIl surveys and for stratum 
III in J uly 1974. Caribou occurrcd al lower 
rates than expected on stratum II during 
an sUJ'veys, and on stratum III during the 
first three survcys. In summer, caribou 
tended to shift to the south and cast coastal 
al'eas of stratum l, and also stratum III in 
1974. Our observed distribution of caribou 
in July 1974 was similar 10 Tener's (1961) 
observed distribution in .Tuly 1961: stratum 
1,68% in 1961, 64~;) in 1974; stratum Il, 
14% in 1961,11 % in 1974; and stratum Ill, 
18% iu1961, 26% in 1974. 

Unfavourable weather caused 
lengthy delays between survey flights in 
summer 1973. Therefore, movcments of 
caribou from unsurveyed to surveyed areas 
cOllld have taken plac~ (reslllts inclicate 
that the reverse was not true). The tracks 
of many caribou leading 110rth from W ilkic 
Point along the shores ofJ ntrcpid T nlet 
were evidence that such a movement may 
have prcceded our survey of stratum lIT 'on 
21 August 1973. Caribou were apparently 
moving inland by that time, and many car· 
ibou trails in the light SIlOW eover on stra
tum III suggested more caribou had sum
mered in the arca th an were observed. 

We believe that stratum T IS pre
fcrred in both winter and sllmmer with south 
and east coastal sites being seleeted more 
in summcr than win ter. Stratum III appears. 
to be used onl)' in early summer. Occur
rence of caribou on the Beaufort Formation 
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of western Prince Patrick was mu ch greater 
in 1973 and 1974 (Fig. 8) than in 1961. 

An index to thepreferences shown 
by caribou for clevational zones is given by 
stratum for the four surveys in Miller and 
Russell (1976:App. 55 and 56). Analysis of 
caribou distribution by elevation indicated 
the greatest overall preferences were con
sistently for intermediate 60-150 m eleva
tional sites (Fig. 9a, b). These overall 
preferences, however, masked the redistri
bution of caribou in .Tuly 1974 \l'hen the 
greatest preference was shown for the 
<60 m coastal zone on stratum Ill. This 
observed preference most likelv reflects the 
comparatively earlicr date of SUl'vey in sum
mcr 1974 thall in 1973. The use of the low 
ground of stratum III appears to be a tem
poral preference during early summer 
which we suggest may be tied to post-calv
ing migratory behaviour. 

An index to the preferences shown 
by caribou for established zonal distances 
from the seacoast is given by stratum for 
the four surveys in Miller and Russell 
(1976:App. 57 and 58). The overall occur
rences of caribou in relation to the seaeoast 
in both April 1973 and 1974 (Fig. 9c, d) 
indicate strong preferences only for are as 
> 15 km inland. Strong within stratum 
preferences were shown onl y for the 
> 15 km area of stratum 1. An overall 
reversaI oflate win ter dis tribu tions 
relative to the seacoast occurred in both 
summers (Fig. 9c, d). Although the overall 
preference was for the <2.5 km zone in 
summer, the strongest within stratum 
preference \l'as shown for the> 15 km area 
ofslratum 1 in .luly-August 1973. Smaller 
within stratum preferences \l'ere also 
shown for the 10.1-15.0 km zone and \l'ere 
suggested for more coastal areas in .Tuly
August 1973. In .Tuly 1974 caribou showed 
the strongest preferences for coastal areas 
of strata 1 and TIl with smaller preferences 
for zones up to 10 km from the seacoast. 

Even though caribou occurred at a 
lower rate than expeeted on < 60 m sites in 
.luly-August 1973 (Fig. 9a), they did show 
a preference for coastal areas in summer 
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Figure S 
Distribution of Peary caribou by group sizcs less 
than or equal to and greater than the average 
group size, Prince Patrick Island, NWT, (a) April 
1973; (b) July-August 1973; (c) April 1974; (d) 
July 1974. 
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1973 (Fig. 9c). This apparent contradiction 
seemingly supports our belief that while 
caribou often show preferences in early 
summer for eoastal areas they usuall y seek 
out higher and drier ground on those sites. 

1.3.2. Caribou reeruitment 
No short yearlings \l'ere seen in 

April 1973 or in April 1974. We can not 
explain their absence on Prince Patrick in 
those years. The winter of 1972-73 ap
peared favourable to caribou survival and the 
\l'inter ofl973-74 appeared only moderate
ly stressful to caribou on Prince Patrick. 
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Caribou calves represented 10.7% 
(33) of the caribou segregated in .T ul y
August 1973 and 7.0% (33) of the caribou 
seen in .Tuly 1974. The lower percentage of 
calves in summer 1974 than in summer 
1973 indicates that the 1974 calf crop was 
relatively po or or that substantial mortality 
occurred before we surveyed in 1974. 

ln both years most calves were in 
stra1um 1. In 1973 a1l33 calves were 
seen among 261 caribou segregated on stra
tum 1 (12.6% calves). In 1974, 24 of the 33 
calves were seen on stratum 1 among 63.5% 
(298) of the total caribou (8.1 % calves). 

Figure 9 
Distribution of Peary caribou and muskoxcn on 
Prince Patrick Islan:l, NWT, (a) by clevational 
zones, 197.3; (b) hy elevational zones, 1974; (c) by 
distance l'rom the seacoast, 1973; (d) by distance 
l'rom the seacoast, 1974. 
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Table 13 
A comparison of grouping statistics l'rom aerial 
surveys of Peary caribou on Prince Patrick Island, 
Northwest Territories 

91 14 5.9 2-18 

1.3.3. Caribou number" 
The estimated numbers of caribou 

on Prince Patrick showed marked seasonal 
changes that could not be accounted for by 
mortality (Table 17, and by stratum in 
JiIiller and Russell 1976:App. 54). Caribou 
numbers decreased from April to August 
1973 and from April to.J uly 1974 (l'vriller ct 
(fi. 1977). This reduction was Cl reversai of 
the trend on Melville Island and sugges ted 
a spring movement of caribou from Prince 
Patrick to ~'lelville and areturn movement 
in autumn after frceze up (Miller el al. 
1977). 

Estimated numbers of caribou de· 
creased by 24% between winters 1972-73 
and 1973-74 and 23% between summers 
1973 and 1974. Estimated numbers of cari· 
bou decreased 42(10 from April 1973 to JuIl' 
1973, and had risen 30% by April 1974 to 
subsequentll' drop 41% by August 1974, 
for an overall decrease of 55 (Jo during the 
period of surveys. 

Tener (1963) cstimated that there 
were 22.54 Pean' caribou on Prin cc Patrick 
in July 1961. R~sults from our summer 
SUl'veys indicate that numbers of caribou 
have clcclined from 1961 to 1973 by 64% 
and from 1961 to 1974 bl' 72%. 

1.3.4. Caribou groups 
The expected pattern of greater dis· 

persion and smaller groups in winter than in 
summer is not persistent (Table 18, bi' stra
tum in Millcr and Russell 1976:App. 59). 
Smaller group sizes in win ter are more ev
ident, albeit, not strongly so by within 
stratum analysis. Percentage distributions 
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of caribou and caribou group sizes by group 
size show a weak trend for more large 
groups during summer. No overal\ pattern 
of distribution of caribou by group sizes 
less than or equal to and greater than aver· 
age group sizes (Fig. 8) was discerned for 
within stratum or island comparisons by 
scason. Although the ratios of groups above 
and below mean group sizes (x) did not re
main constant, the number of groups seen 
by scason (Table 18) and the numbers 
above and below the means did show a 
consistent relationship. 

1973 62 20 
59 32 

We believe that the deviation from 
the expected pattern of group sizes of cari· 
bou by season was due to the relatively 
dense concentrations of caribou wintering 
on restrictcd areas. Only late win ter den
sities of caribou on stratum 1 in 1972 and 
stratum VI in 1973, Melville Island, ex
ceeded thc densities on stratum l, Prince 
Patrick Island. Apparently, patchy avail
ability of winter forage caused elumping of 
caribou which led to larger groups in win ter 
on Prince Patrick. 

The marked spring migrations of 
caribou to other islands rcduced the num
bers of caribou summering on Prince 
Patrick. Wc could not dctcrmine how mi
gratiorl affected summcr group sizes. Tt is 
likely, however, that if ail of the win te ring 
caribou stayed on Prince Patrick each 
summer, resultant post-calving aggregations 
would have led to more groups and or 

average sizes of summcr groups. 

] .3.5. Muskox distributions 
The distributions of muskoxen on 

Prince Patrick during ail surveys were 
limited to the eoastal area east ofMould 
Bay and the land adjacent 10 Intrepid Tnlet 
and Jameson Bay, with the exception of one 
bull muskox se en about 15 km from the 

wes t coas t of the igland (Fig. 10). During 
three surveys most of the muskoxen were 
east of Mou'ld Bayon stratum 1: 61.1 %, 
April 1973; 54.70/0, April 1974 ; and 84.0%, 
July 1974. Redistribution in the 
spring of 1973 and in July-August 1973 
most of the muskoxen (58.5%) were on 
stratum III. 

The distributions obtaincd in Fig. 
8a, b (within stratum preferences are given 
in Miller and Russell 1976:App. 60) and the 
preference index values indicate a strong 
affinity for <60 m sites. Within stratum 
preferences werc consistent from April 
1973 through April 1974. The shift to stra
tum J in Juil' 1974 appears to reHect redis
tribution from strata II and IlT, but the 
luwer number ofmllskoxen seen in July 
than in April 197 cl (Miller and Russell 
1976:App. 62) suggests either egress or ob
servation error. We saw no evidence of 
mortality among muskoxen on Prince 
Patrick at that time which would explain 
the ehange in observed numbers. 

Within stratum preferences are 
partiall y masked in the overall distribu
tions of muskoxen by zonal distances from 
the seacoast (Fig. 9c, d, preferences by stra
tum are givcn in Miller and Russell 
1976:App. 61) as indicated by mus~ox 
index values. Muskoxen showed the strong
est preferences for the sites between 2.5 
and 5.0 km from the seacoast in April 1973 
and 1974 and July-August 1973. Muskoxen 
shifled more to constal sites less than 2.5 km 
from the seacoast of stratum r in .luI y 1974. 

Our observations indicate that cur
rently on]y thc hcadlands between Mould 
Bay and Intrepid Inlel and Fitzwilliam 
Strait arc important to muskoxen on Prinee 
Patrick. We suggest from our empirical 
impressions of the island, that thc arcas 
currently occupied by muskoxen 
mnst of the habitat suitable fnr them. 

1.3.6. Muskox recruitment 
1 n April 1973, 3.2% (3) of the 

oxen seen were short yearlings; we did not 
see any ncwborn calves. ln July~August 
1973, however, we could not identify any 

r 

r 

Fil!\!l'e l () 
Distribution of muskoxcn group sizcs less than 
or "quaI tu and greater than the average group 
si,,, on Prillce Patrick Island, NWT, (a) April 
1973; (b) July-August 1973; (c) April 1974; (d) 
July 1974. 
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yearlings, but the calf crop \Vas 16.0% (15) 
of the observed muskoxen. In April 1974 
the short yearlings represented 6.2% (4) of 
the 65 muskoxcn and newborn 
calves 3.1% (2). Again, in.luly 1974 we 
iden tifled no yearlings. The calf crop had 
risen to 6:2%, (5) of the observed mllskoxen. 

Our observations indicate thnt year
ling s urvi val was n il in 1973 and 1974 even 
though both willters appeared to be favoul'
able and moderate, respectively, on Prince 
Patrick. The low number of calves in 1974 
suggests that production was pOOl' or il 
sUbstantialloss oCt:urred prior 10 our sur-

62) ami ill restriclcd distributions (Fig. 10) 
,-------,---------------r--------,c on Prince Pa 1 rick. The Occurrence of m üsk-
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vey. Wolf predation possibly had a strong 
impact on the limitcd Humbcr of young 
produced by the few muskoxen on Prince 
Patrick. Woh-es are attracted 10 the wcather 
station at Mould Bay and there is an active 
wolf den in the vicinity. These condilions 
likdy result in a higher th3n normally ex
pccted occurrence of wolves on thc adja
ccnt mllskox areas and subsequently more 
predation on young muskoxen. 

1.3.7. Muskox l1umuers 
Muskoxen were in low numbers 

(Table 19, Miller and Russell 1976:App. 

oxen, however, does apparently represent 
a recolonizalion, most likely from Melville 
Island, 1961. Tener (1963) did not sec 
ally muskoxen on Prince Patrick in the 
summer of 1961, and he concluded that 
muskoxell pl'obauly did not inhabit thc 
island al that time. 

The occurrence oflow numbers of 
muskoxen in few groups aud their restricted 
distriuutions confounded the subsequcnt 
cstimates (Ta Lie 19). Variations in 0.8 and 
1.6 km strip cstimates most likely rdlect 
enor in the technique most likefy caused by 
difl'erenccs in clumping of muskoxen on the 
two Wesuggest the lotals of 
oxen sccn on and off transects morc closelv 
approximate the actual nllmber of rnusk· " 

d oxen on Prince Patrick at that time than do 
thc estima tes. 

1.3.8. 1\rluskox groups 
The low l1urnbcr ofmuskox groups 

docs not allow dctailed analysis of grouping 
datu (TaLle 20, Miller and Russell 1976:App. 
63). Althollgh the expected pattern 
oflarger average group sizes in win 1er than 
in summer did hold. The small number of 
groups tended 10 musk this eondi lion as 
shown by a comparison of pereentagc distri
bulions of muskoxell and muskox groups 
by group size in Miller and Russell (1976: 
Figs. 68~71). No relationship between the 
highcst pcrcenlagc of total muskoxen seen 
and the group sizc rcpresenting thc highcst 
pcreentagc 0(' observed groups was cvident 
amollg mllskoxcll O!l Prince Patrick. 

Tu April 1974 the greatcst nllmber 
or muskoxcn was secn and the extreme in 
ranges of group size by survey period was 
obtaincd. Thesc conditions suggest 
dming the wintcr of 1973-74 as it is un
likely Ihat we missed a large group of musk
oxen dming bolh prcviolls surveys. 

1.4. Mackenzie King Island 
On 15 April 1973, wc covercd 

12.5% of t hc island. On 11 April 1974, we 
illcreased the coverage to 25%. In 1973 we 
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saw only lhree caribou, off transect, on a 
southwestern site. In 1974 we saw a total of 
20 caribou including 15 on transect which 
gave an estimate of 60. In luly 1961 Tener 
(1963) observed III caribou and estimated 
2192. Yiacpherson (1961), in reporting an 
estimate of 882 caribou by geologists who 
surveyed the island in summers 1958-59, 
noted' (p. 12) that there was evidence 
for changes in the number of caribou on 
Mackenzie King and the neighbouring 
islands. Macpherson partly based this 
belief on Stefansson's observations. Stefan
sson (1921) who discovered the island, 
desc~ibed finding tracks in June 1915, 
which suggested the caribou were more 
numerous than on Banks Island where he 
had estimated 2000-3000 caribou. The 
foHowingyear in September, however, 
Stefansson noted the caribou were " ... 
one tenth as numerous as a year and half 
before." (Stefansson 1921 :476). Although 
there ie evidence for seasonal as weH as 
longer-term changes in caribou numbers, 
it is not clear how much of the 97% decline 
from 1961 (Tener 1963) to 1974 can be 
assigned to inter-island movement and or 
to a general de cline in caribou numbers. 

Tener (1963) did not see muskoxen 
in 1961, nor did we in 1973. We sighted six 
muskoxen off transect on Mackenzie King 
in 1974: one group offour on the north
west and a group of two on the eastern part 
of the island. C. 1. Jonkel (pers. comm.) 
spoke of pilots seeing 12 muskoxen in 1967 
or 1968 and two muskoxen in 1969 on 
Mackenzie King. R. Thorsteinsson and E. T. 
Tozer found an ancient muskox skull on 
Leffingwell Crags, Mackenzie King, in 
1958 (in Macpherson 1961). 

1.5. Borden Island 
In 1973, on April 14 and 15, we 

surveyed 12.5% of the island but fog pre
vented a late-winter survey in 1974. In 
1973, we saw only two caribou on a south
eastern site. Tener (1963) saw 100 caribou 
and estimated a population of 1630 on 
Borden in 1961. The 1973 estimate of 16 
caribou suggests the number of caribou has 
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declined by about 99% since 1961. In 
1958-59 (Macpherson 1961), 1200 caribou 
were estimated for BOl·den. N oice (1924 :117) 
suggesled Ihat caribou were not numcrous 
on the island in 1916. 

In 1973,1961 and 1958-590bser
vcrs saw no muskoxen on I3orden. Earlier 
explorers such as Stefansson (1921) had not 
observed muskoxen either. 

1.6. Eglinton Island 
1.6.1. Caribou numbers and distributions 

The highest density of caribou ob
taincd during aU surveys was on Eglinton 
(Table 21). The 178 caribou seen on 4 April 
1972 were rather uniformly distributed 
except at the north end of the island whcre 
no caribou were seen on the badlands. Only 
27 caribou were seen on 10 August 1972, 
mostly on west central and southern sites. 
On 8 April 1973, 90 caribou were seen 
mostly on ccntral and southern sites (Table 
25). On 8 August 1973, the caribou count 
dropped to only seven animaIs, which were 
aU on relatively well vegetated sites at the 
southern boundary of the badlands. 

Again, in late win ter 1974, observed 
caribou numbers increased markedly to 266 
(Table 21). Their distribution was similar to 
April 1972, but slightly more northerly, 
with one group occurring on the badlands. 
On 25 luly 1974, thc observed caribou 
numbered only 25; they were distributed 
along southeastern sites. In summer 1961 

Table 20 
A comparison of grouping statistics from aerial 

of muskoxen on Prince Patrick Island, 

Tener (1963) saw 13 caribou on transcct 
and 38 caribou off transect. Nearly aU ani
maIs were found on interior sites. 

Thcrc were considerable rcductions 
in the total numbers of caribou observed in 
1973 and estimated in 1973 and 1974 corn· 
pared to 1972 (Table 21), although the 
percentage coverage of the island increascd 
bv factors of 1.8 and 2.0. Wc observed no 
e~idence of high mortality on the island to 
account for the decline in numbers of cari
bou from winter 1971-72 to winter 
1972-73, nor can mortality account for the 
discrepancies betweenlate win ter and sum
mer surveys du ring the three years. Data 
indicate that caribou leave Eglinton in late 
spring and return in varying numbcrs after 
the autumn freeze-up. This is probably a 
regular annual m~vement but the problem 
warrants furdler investigation. Both Prince 
Patrick and Melville are only 25 km from 
Eglinton and the ice between is relatively 

-

Observed and estimated densities and numbers 
of Peary caribou on Eglinton Island, l\orthwest Terri
tories, obtained l'rom aerial surveys . ....:..:-=---:~----
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A comparison of grouping statistics l'rom aerial 
surveys of Peary caribou on Eglinton Island, 
Northwest Territories 

smooth. Therefore, no serious barriers to 
movements betwcen those Islands and 
E~linton exist. The large number of caribou 
observed on stratum XIII on Mel ville in 
August 1973, where few had been observed 
in April 1973, suggests that it is possibly the 
s:ummering range for caribou wintering on 
Eglinton. 

The distribution of caribou bv eleva
tion was random in April 1972, 1974"and 
July 1974 (Miller and Russell 1976:Table 
38, Figs. 76-78). AH of the caribou seen on 
10 August 1972 had moved to sites above 
60 m, but on 8 August 1973 the seven 
caribou observed were all on sites below 

60 m. Only the observed distribution of 
8 April 1973, showed the expeeted late 
win ter preferences for sites above60 m. 

There was a diréct relationship be
tween distribution bv elevation and dis
tances from the seac~ast in August 1972, 
April and August 1973. ln April 1972 and 
April and luly 1974, however, opposite 
trcnds oeeurred with 57.3, 65.0 and 48.0% 
of the caribou being secn more than 5 km 
from the seacoast but on sites below 60 m. 

1.6.2. Caribou recruitment 
No caribou ealves were observed on 

Eglinton during the summers of 1972 and 
1973 and only one calf (4.0% of total cari· 
bou seen on island) was seen in summer 
1974. Tener (1963) saw four calves (31% 
of caribou seen on transect) on Eglinton in 
summer 1961. 

1.6.3. Caribou groups 
The number of groups seen during 

summer was too small to allow seasonal 
comparisons (Table and "Miller and 
Russell 1976:Figs. 79-90). The expected 
pattern of ail or most caribou occurring in 
smaU win ter groups ( < 10) was obtained in 

the three late win ter surveys (Miller and 
Russell 1976:figs. 79, 81, and 83). The 
largest group of caribou, 17, occurred in 
summcr as expected. 

1.6.4. Muskox numbers and distributions 
Nearly the same numbers of musk

oxen, 24 vs. 20, were tallied in both surveys 
du ring 1972 (Table 23) and their distribu
tions were almost identical (Miller and 
Russell 1976:Figs. 97 and 98). In 1973 
almost twice as many (45 and 37) muskoxen 
and in 1974 more than twice as man y (51 
and 50) were seen on the surveys as in 
1972. Thcir distribution shifted mostlv to 
the sou th in 1973, then 110rth and nor~h
west in 1974. Tt is possible that in the in
tervall972-74 one or morc groups of 
muskoxen moved to Eglinlon from "Melville 
which is only 25 km to the cast. Tener 
(1963) did n~ot see any muskoxcn on Eglin. 
ton in Iuly 1961. The island has most likely 
bcen recolonized by muskoxen from west
ern Melville. 

The lo\\' numbers ofmuskoxen and 
muskox groups on Eglinton does not allow 
detailed evaluation of their distributions by 
elevation and distances from the seacoast. 
Thc observed distributions in 1972 and 
1973 were most likely a reflection of the 
expccted preference~ by muskoxen for sites 
at low elevations. Distribu tion bv distances 
from the seacoast, however, pos~ibly reHect 
morc the topography of the island than 
preferences br muskoxen. Distributions in 
1974 wcre inftuenced mainly bl' the 
of the 1973-74 win ter and r~di~triblltion 
due to unavailability of forage on pre
ferred siles. 

1.6.5. Muskox recruitment 
The Increment of short yearlings on 

4 April 1972 was 4.5% of the muskoxen 
seen and no newborn ealves \l'cre present. 
On 10 August 1972 no yearlings were 
identified and newborn caIves reprcsented 
7.1 % of the muskoxen seen. The increment 
of short yearlings was 4.4 % on 8 A pril1973 
and one newborn calf was presen t. Again 
on 8 August 1973 no yearlings were iden· 
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i' tified, but newborn calves represented 
13.5% of the observed muskoxen. Even 
though the inerement of short yearlings 
rose to 11.8% on 11 April 1974, we failed to 
identify any yearlings during the 25 }uly 
1974 survey. Calving started early in 1974 
and we saw six (11.8%) newborn calves on 
April 11. On }uly 25,1974 the calf crop had 
increased to 18.9% of the total muskoxen 
observed. 

1.6.6. Muskox groups 
The number of groups se en was too 

low to allow seasonal comparisons (Table 
24, Miller and Russell 1976:Figs. 91-102). 
The expected pattern of muskoxen oc· 
curring in relatively large groups during 
late wintcr and smallcr groups in summer 
did not prevail on Eglinton (Table 24). 
Sec section 2.2 (p. 47) for information on 
the breakup in summer of a wintergroup of 
dye·marked muskoxen. 

1. 7. Lougheed Island 
On 3 April 1973 wc surveyed 25% 

of Lougheed and saw a total of 30 caribou in 
se ven groups: five groups on south central 
sites and two groups on south eastern sites. 
The 14 caribou wc saw on tninsect gave an 
estimate of 56 animaIs. The survey was 
repeated, again with 25% coverage, on 
4 April 1974, and we saw only one earibou. 
During both surveys wc did not sec any 
muskoxen. 

Stefansson (1921) who first de· 
scribed the island, estimated 300 caribou. 
Macpherson (1961) reported that observa· 
tions by Thorsteinsson in September 1955 

,gave the same estimate. Tener's (1963) 
August, 1961, estimate of 1325 caribou was 
based on 86 caribou seen on transect (6.5% 
coverage). ln addition he saw 146 caribou 
off transect, most of the sightings were on 
the south central part of the island. Obser
vations in 1973 suggest that the number of 
caribou has declined ta about 4% of its 
former size. The sighting of only one cari
bou in April 197 4 suggests that earibou 
now make little use of the island, at least, 
in laIe win ter. 
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of muskoxen on Eglinton Island, Northwest Terri· 

aerial 

Date 

Muskoxen 
seen on 
and off 

transeet 
Transect 
width km 

\luskoxen 
seen on 
transect 

Muskoxen/ 
100 km 2 

Estimated 
muskoxen 

24 

Aug 1972' 20 

Apr 
1.6 

Apr 

Jul1974 

Stefanssoll (1921), who was on 
Lougheed in August 1916, saw no traces of 
muskoxen. Although Tener (1963) saw no 
muskoxen in 1961 nor did we in 1973 and 
1974 surveys, R. Thorsteinsson found a 
fresh carcass in 1955 (in Macpherson 1961). 

On the four smaller islands of the 
group we saw no caribou or muskoxen in 
1973 or 1974 surveys; in 1961 Tener did 
not survev the islands. Stefansson 
(1921:541) 5hot seven ofnine "fat" bull 
caribou seen on Grosvenor on 1 August 
1916. He also eommented that caribou 
were able to cross from Edmund Walker to 
Loughecd by wading across the shallow 
channel (1921 :542). 

L8. Byam Martin Island 
1.8.1. Caribou numbers and distributions 

We saw onl y one caribou during the 
22 and 23 March 1972 survey (Table 25). 
Wc observed no caribou du ring an inter
mediate survey flown on 24 May 1972; but 
on 7 August 1972 we saw 40 on the island. 

In 1973 we counted over three 
times as many caribou (79 vs. 24) on 
}uly 15 as on'lVIarch 27. The caribou were 
on the south of the island during both sur· 

2,t 
A comparison of grouping statistics from aerial 

ofmuskoxen on Eglinton Island, North· 

veys, with the exception of four caribou in 
July. In March, 23 of the 24 caribou were 
on a 6·km·wide strip between Kay and 
Langley points. The strip appears as a geo· 
logically distinct zone in aerial photographs. 
In July, 77 of79 caribou were within 3 km 
of the south coast neur Cape Gillman. 

On 1 April 1974 observed caribou 
numbered three. We again observed only 
three caribou on the island on 20 August 
1974. ~o signs were evident along the 
eoast to suggest that carib<;lu had come onto 
and left the island between the two surveys. 

Observed numbers of caribou were 
1011', and their distributions by elevation and 

li 

and estimated densities and numbers 
caribou on Ilvam \lartin Island. Northwest 

'"rrotoy'le>' obtained {rom aerial 

Caribou 
seen on 
and off 

Caribou 
Secn on 

Caribou/ 
100 km' 

Estimated 

A comparison of grouping statistics from aerial 
surveys of Peary caribou on Byam Martin Island. 
Northwest Territories 

distances from the seaeoast were not con· 
sistent among aIl years (Miller and Russell 
1976:Tables 46, 47; Figs. 103-105), The 
overall observed distribution of caribou by 
elevation during ail surveys in relation ta 
availablc landmass was as expected by 
chance: 40.6% of the island js bdow and 
59,4% is above 60 m and 41.3 and ;38.7% 
()f the caribou were seen on sites below and 
ab ove 60 m. Deviation from the expected 
d.istribution in 1974 ma) reflect bolh sample 
Slze and severity of the 1973-74 win ter. 

The variations in numbers of cari· 
bou seen between la te win ter and summer 

in 1972 and 1973 (Table suggest that 
most of the caribou summering there were 
migrants. The 1011' counts during both sur
veys in 1974 (Table 25) ,'therefore, mOst 
likely reflect more the loss of caribou win· 
tering on the other islands th an on Byam 
Martin. < 

1.8.2. Caribou recruitment 
We saw no caribou calves on Byam 

Martin in the summer of 1972. Calves 
totalled 11.'1 % of the caribou Been in sum
mer 1973. No caribou calves were seen in 
the summer of 1974. 

1.8.3. Caribou groups 
Information on earibou grouping lS 

fragmentary because of the low numbers of 
caribou during most surveys. However, the 
expeeted pattern of seasonal variation in 
group size ean be discerned (Table 26). 
Pereentage occurrences of earibou groups 
in relation to total caribou and Ilumber of 
groups seen during each survey and group 
loeations are given in Miller and Russell 
(1976:Figs. 106-117). Both total caribou 
and number of groups observed were too 
few to allow detailed evaluations. The gen· 

eral expected trend in caribou group size 
from small in win ter to large in Sllmmer 
pertains. 

1.8,4. Muskox numbers and distributions 
Wc saw 44 muskoxen during thc 

22 and 23 Mareh 1972 s mvey (l'able 27). 
During an intermediatc surv"cy on 24 May 
1972, wc observed 52 muskoxen. On 7 Au
gust 1972 wc saw only 28 muskoxcll. The 
low connt probably r~sulted from our 
inability to spot muskoxen off transect due 
to frequentlow-Iyillg banks of fog. Musk
oxen were distributed in similar patterns 
during allthrcc surveys, although llumbers 
observed did vary. 

ln 1973 \~e obscrved similar I1um· 
bers of muskoxen between SUl'vevs: 51 on 
27 March and.55 on 15 JuIl'. The'distribu. 
tion was comparable betw~ell surveys but 
was more westerly than in 1972. 

On l April 1974 we saw onl)' 26 
muskoxen and thev were more widelv dis
persed than in pre;ious years. Wc Sl;" 
eight muskoxen carcasses and two of the 
live muskoxen appeared too weak to stand 
wh en we flew over. B: 8 August 1974 the 
ohserved number of mllskoxen had dropped 
to eight (Table 27). 

The strong preference for sites at 
lowelevations and a stronger affinity for 
coastal are as in late win ter than in summer 
prevailed. Onl)' the occurrence of aIl eight· . 
muskoxen within <2.5 km from the sca
coast in August 1974 deviated from the 
expecled SIIlIlmer distribution, but tbis ean 
be accollnted for h, the lownumber of musk. 
oxen seen and all of them in ollly olle group. 

The observed llumbers of muskoxen 
in 1972 and 1973 (Table 27) suggest that 
muskoxen were resident throughout the 
year and were fluctuating at about 50 head. 
The rapid reduction in numbers in 1974 , 
(Table 27) reflects winter loss and possibly 
subsequent emigration by sorne survivors 
in 1 he spring. 

l.8.5. Muskox recruitmenl 
We saw no short yearlings during 

either the March or May 1972 sun'eys, but 
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7.1 % (2) of the muskoxen seen in August 
1972 were ealves. We observed no short 
yearlings in March 1973, but ealves totalled 
23.6% (13) of the muskoxen seen in July 
1973. In April and August 1974 we saw no 
short yearlings or ealves. 

1.8.6. Muskox groups 
Pereentage oecurrenees of muskox 

groups (Table 28) in relation to total musk
oxen and number of groups seen during 
each survey and group locations are given 
in Miller and Russell (1976:Figs. 118-129). 
The number of groups observed during 
1972 and 197.3 surveys suggests that we 
probably missed about five sm aIl groups in 
August 1972. The occurrence of 10 groups 
with reduced numbers in April 1974 most 
likely reflects win ter loss and the stress of 
forage unavailability. 

1.9. Ile Vanier 
We covered 25% ofVanier on 

4 April 1973 and 1 Aprl~ 1974. In 1973 we 
saw five caribou on a west central site. In 
1974 we saw four solitary caribou, one on 
the east coast and three inland to the west. 
The estimates for 1973 and 1974 were 20 
and 15 caribou, respectivel y. 

In the summer of 1961, Tener 
(1963) gave Vanier 6.5% coverage; he ob
served 26 caribou and estimated 396. The 
differences between the surveys of 1961 
and 1973-74 indicate a decrease of about 
95% of caribou numbers during that period. 

In April 1973 wc saw a group of six 
muskoxen on the south central coast. The 
following year we saw a group of five musk
oxen in the same area. Tener (1961) did not 
see muskoxen in 1961. Jnterchange of 
muskoxen between Bathurst and Vanier is 
likely though it is also possible that musk
oxen migrated from eastem Melville. 

1.10. Cameron Island 
We surveved 25% of the island on 

3 April 1973 and ~n 4 April 1974. In 
197,3 we saw six caribou in two groups on 
east central sites. In 1974 we saw five car
ibou in two groups, one on an east central 

Observed and estimated densities and numbers 
of muskoxen on Byam Martin Island, Northwest 

obtained from aerial 

"\fuskoxen 
seen on Muskoxen Muskoxen/ Estimated 

and off Transect seen on 100 km 2 

Date transect width km transect 

Mar 1972 44 0.8 

1972 ' 28 

Mar 1973 51 

1973 

Apr 1974 

Aug 1974 

'The 0.8 km strip was not 
because a was used to do the 

site and one on an east coastal site. The 
1973 cstimate was eight caribou and the 
1974 estimate was 20 caribou. Tener (1961) 
saw 21 caribou and estimated that there 
were 235 caribou on Cameron in 1961 
(Tener 1963). Data suggest a decline of 
about 92% between 1961 and 1974. The dif
ference between 1973 and 1974 estimatcs, 
again, suggests inter-island movement 
between Bathurst and adjacent Islands. 

In 1973 wc observed one group of 
five muskoxen on a northeastern coastal 
site. In 1974 ,\'e saw a group of two musk
oxen on a north central site and three 
muskox carcasses. Two of the carcasses 
were lying side by side in a creek bottom 
about 5 km southeast of the live animaIs. 

Tener (1963) estimated 25 musk
oxen on Cameron, Vanier, Massey and 
Alexander based on the three muskoxen 
observed on Cameron in 1961 (Tener 1961). 
The total estimate for these islands in 1973 
was.56 muskoxen and in 1974, 12 musk
oxen. The apparent increase in muskox 
numbers between 1961 and 1973 and the 
marked decrease in 1974 seemingi y reRect 
inter-island movement and subsequent 
mortality and or egress. 
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Table 
A comparison of grouping statistics from aerial 
surveys of muskoxen on Byam Martin Island, 
Northwest Territories 

1.ll. Brock Island 
On 1.5 April 1973 we surveyed 

12..5% of the island. We saw seven caribou 
in three groups on eastern coastal sites and 
cstimated 24 caribou. Tener (1963) did not 
complete his survey ofBrock in 1961 be
cause of fog, but he estimated that thcre 
werc 190 caribou. Between 1961 and 1973 
there was an apparent 87% decIine in cari
bou. However, geologists saw no caribou 
ln 1958-59 (Macpherson 1961). Numbers 
of caribou were apparently high in 1915 
and 1916 (Stefansson 1921). WheiJ. the 
island was revisited in early May 1916, 

Stefansson (1921:492,495) noted that 
there werc fcwer caribou than the prcvÎolls 
spring, but inland from Cape Murray he 
saw caribou on the rolling hills. As stated 
for Mackenzie King thcre appcurs to be both 
seasonal changes, involving inter-island 
movement, and a general dccline of caribou 
number:;. 

\lIe saw no muskoxen during the 
survey in 1973, nor did Tener (1963) iLl 
1961. We know of no evidence for the 
occurrence of muskoxcn on Brock, but 
interchange among Borden, Mackenzie King 
and 13rock has surel)' occurred in the past. 

1.12. Emcrald Island 
We covered 2.5% of the island on 

15 April and 30 J uly 1973 and 17 April 
1974, Wesaw no caribou in April 1973; but 
we saw 15 caribou in July, 10 on transect 
which gave an estimate of 39. In April 1974 
we saw only three caribou which gave an 
estimatc of 12; we observcd 110 caribou off 
transect. ln summer 1958 geologists sur
veycd 6% of Emerald and estimated 450 
caribou (Macpherson 1961). ln July 1961 
Tene!" (1963) surveyed about 8% of 
Emerald and estima'ted 161 caribou from 11 
caribou on transect; in addition he recorded 
nine caribou ofI transéct. Differenccs be
tween 1958 and 1973 summer smveys 
suggest that less than 10% of thc Il umber of 
caribou previously summering on Emerald 
now usc the island. Differences between 
1961 and '1973 summer surveys suggest 
that onl v about 25% of the Humber of cari
bou thai Tener (1963) estimated in 1961 
are now snmmering on thc Island. Results 
from the 1973 and 1974late win ter survevs 
suggest that the occurrence of caribou on' 
the island is seasonal. 

In July 1973, 13 of the observcd 
caribou were ~\,ithin 2 km of the coast. 
Tener (1963) in 1961 also noted the coastal 
distribution of caribou as 7 of the 11 cari
bou on transe ct wer~ within 1.6 km of the 
coast. In April 1974 Ihc three caribou seen 
were 6 km from the coast. ln 1973 we saw 
no calves but in 1961 Tener (1963) sa\\' 
four calves. 

l'cner (1963) sa\\' no muskoxen in 
1961110r did wc il11973 and 1974 aerial 
survcvs. Howevcr, in 1958-59 R. Thor
stcinsson found a muskox skull on I~merald 
(in Macphcrson 1961). 

1.13. Alexander Island 
Wc covered 25(10 of the Island on 

4 April 1973 and on 1 April 1974. We did 
Ilot see carillon in eiLher year, although 
Tener (1963) had cstimated 198 caribou in 
J unc-J ul (i 961. 

The nille muskoxcn tbatwc ob
served in 1973 011 central Alexander were 
in a large river valley thal bisects the south 
of thc island on lIll e'ast-west coursc. In 
1974 we saw two muskoxcn on an cast 
central coastal silc, In 1961 Tencr (1963) 
did not see an y muskoxen. 

1.14. Massey 1 sland 
On 'l t\.priI197:3 and ugain on 

1 April 1974, we surveyed 25(:~ of the 
island. Wc saw Il earibou in one group on 
a south central coastal site in April 1973, 
but wc saw no caribou iIi April 197 4. In 
1973 we estimated 31 more caribou than 
Tener (1963) did in 1961. In 1974 the 
absence of caribou reRects a decline from 
1973 and or emigration from the island. 

In 1973 and 1974 we did not see 
muskoxell on Massev. Similarlv in 1961 
Tener (1961) sighted no musk~xen. 

1.15. Littlc COrll'Nallis Island 
We t;overed 25% of the island on 

1 April 1973 and 23 March and 25 August 
1974. Tn 197.3 we saw four caribou: two on 
a west central site and two on a northwest
em coastal site, Wc cstimated eighl caribou 
in 197:3. We sa\\' no caribou in March 1974 
but we sa\\' a group of three and Cl group of 
five OH Ilorth"esteru coastal sites in August 
1974. The cstimate was 12 earibou·inI974. 
Tener (1963) did Ilot sec caribou on Liltle 
Cornwallis in 1961. 

ln 1973 we saw 10 muskoxen on the 
cast central coast and estimatcd 40. ln 
March 1974 wc saw five muskoxcn in two 
groups on the west coast and cstimated 20. 

r 11 A ugus t 1974 we sa w three m uskoxen in 
two groups on west central coaslal sites and. 
cstimated 12. Tener (1963) in 1961 did not 
see any muskoxen. 

1.16. Helena Island 
We covered 25% of Helena on 

3 April 1973 and on ,31 March 1974. We 
saw no caribou in 1973, but one earibou on 
a west central sile in 1974 which gave an 
estimate of four. W·e saw no muskoxen dur
ing either survc)'. 

1.17. Edmund Walkcr Island 
Edmund Walker is discussed in the 

section for Lougheed. No Peary caribou or 
muskoxen wcre seen there. 

1.18. TIe Marc 
On 4 April 1973 and l April 1974 

we survcyed 100% of the island. T n 1973 
we saw nine caribou in two groups on north 
central coastal sites. We saw no caribou in 
1974, and Tcner (1961) did not survcy 
Marc in 1961. During the IwO sUl'vey~ we 
did not sec any muskoxen. ' 

1.19. Fitzwilliam Owen Island 
On 14 April 1973 we surveyed 100% 

of the Island and saw one caribou. On 17 
April the next l'ear wc again surveyed 
the enlire island and saw Iwo caribou. We 
saw no muskoxen on either survev. Tcner 
(1963) did not smvey the Island i~ 1961. 

1.20. Eight 13cars Island 
On 14 April 1973 and again on 

17 April 1974, we covered 100% of the. 
island and saw no caribou or muskoxen. 
Tener (1963) did not survey the island in 
1961. Slefansson (1921:342) found an old 
muskox skull on the island. He wondered 
how il got there as he had noted that "In 
our cxperience they [muskoxen] avoid -

. " sea-Icc. 

2. Spccies discussion 
2.1. Peary caribou 

Numbers of Peary caribou decreased 
markedly from 1961 and 1972 throughout 
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24320 5244 
see text. 

2Extrapolated from winter ] 973 observations and 
estimate (see text for Batburst). 

3Extrapolated from winter 1974 observation's and 
calculated overall decreases (1973-74) on islands 

in summer 1974. 

the western Queen Elizabeth Islands (Table 
29). As Tener did in 1961, we found the 
highest estimated number of caribou on 
Melville, although the number was 86.9% 
less than the 1961 estimate. Caribou on 
Prince Patrick have suffered the least in 
terms of an overall percentage loss between 
1961 and 1974. Inter-island mpvements of 
caribou between Prince Patrick and Mel· 
ville (Miller et nl. 1977) complicate the 
analysis of survival rates on those two 
islands. l t is likelv that such movements 
foster the well-be'ing of caribou, at least 
when they are at high densities, on one or 
more of the islands. Prince Patrick 
to serve as a wintering are a for many 
caribou that summer on Melville. We 
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summer 
overall decreases (1973-74) on islands 

surveyed in summer 1974. 

assume that the caribou belong to the stock 
from the island where the y calve, and that 
migrations mav involve manv or aIl of the 
islands when r;umbers of caribou are high. 
Based on pereentage change, caribou on 
Bathurst decreased tbe most among the 
three islands with the highest numbers of 
caribou on them in 1961 (Table 29). Tener 
(1963) estimated that in summer 1961 
there were .3565 caribou on Bathurst and 
its satellite islands, now named Cameron, 
Vanier, Alexander and Massey. In 1974 
we estimated that only 7.1 % of that number 
of caribou were on those five Îslands. 

Decreases of caribou numbers on 
all of the remaining islands have been as 
marked or more drastic (Table 29). In 1961 

six islands were estimated to have more 
than 1000 caribou on each of them, in 1974 
only one island still had more than 1000 
caribou (Table 29). 

Eastern Melville, the Dundas Penin
sula and south central Prinee Patrick sup
port the most caribou and appear as pre
ferred areas for this speeies. The caribou 
remaining on Bathurst still w!nter in the 
south and move to the north in the summer. 
Although caribou numbers were high on 
Eglinton in ail winters during lhe study 
period, cursory observations by CWS field 
parties in late winters 1975 and 1976 sug
gest that very few caribou wintered on 
Eglinton during those two years. It appears 
that the mortalitv of ~winter 1973-74 was 
exceplionally high among caribou on Eglin
ton. Also, there is a possibility that the 
caribou on Eglinton in win ter 1973-74 
have responded to and moved 10 fill vacan
cies created by mortality among caribou 
that had wintered on Prince Patrick and or 
on Ylelville. 

We have determined that caribou 
show a preference for intermediate e1eva
tional zones. Although caribou commonly 
move to the coast in late win ter or early 
summer, they usually forage on the higher 
and drier co~stal sites. 

Calf incremen ts and yearling re
cruitments have been extremely low or 
non-existent in sorne years. AU of thc data 
obtained du ring our surveys indicate that 
caribou numbers on the western Queen 
Elizabeth Islands were decreasing. Informa
tion on reproductive and physical condition 
obtained during late winters 1974 (Parker 
et al. ]975),1975 (Thomas et al. 1976) and 
1976 (Thomas, pers. comm.) indicate that 
the dccrease is still continuing. 1 t is likely 
that caribou on Bathurst have reached a 
critical Ilumber and there may be a tem
porary loss of caribou from the island, if the 
trend continues for manv more vears. 

Unfortunately, ':e have ~o quanli
tative measures of ra~ge condition. But 
fragmentary weather data and empirical 
evidenee, however, suggests a series of 
consecutive years with early, deep snow 

coyer; above average snowfalls; late winter, 
deep snow coyer; lingering snow melts and 
in sorne years ground-fast ice, ice layering 
in the snow and heavy crusting of snow ail 
made forage unè1vailable and reslricled. We 
believe that availabilily and not range 
qualil y caused decreases in numbers of 
caribou. 

Information obtained on grouping 
dynamics between Mm'cli 1972 and August 
1974 indicate that the sizes of caribou 
groups are iufluenced b)' forage availabilit y. 
Relalively aggregations form in su m
mer under favonrable foraging conditions. 
In win ter, however, when available forage 
becomes restricted due to s'no\\' coyer and 
icing conditions cariuon oeeur only in small 
groups. The wcb of factors that influence 
grouping is complex and currelltly obscure 
but warrants sorne speculation. 

The distribution of Pcary caribou is 
not only forage-related, bul should be con
sidered with the socializulion of the species. 
Although seasonal movements and migra
tions are, at times, likely related to the 
ability of the range to sllpport the caribou, 
sueh aetivities are maintained bv traditions 
and gregariousness of the ' We con· 
sider distributions of caribou to be mainly 
range-related as a result of aelivities over 
long periods which enhanced the survival 
of indi viduals who learned to respond spa
tiall)' and temporally to range differences. 

However, such distributions ma y, 
also at times, bc governed bv social de
mands during different phases of the life 
cycle (e.g. rutting areas and calving 
grounds). We consider that group size and 
structure, seasonal movements, and migra
tions of a species are cOlltrolled by social 
affinities and defense against predators, and, 
ultimately, by range. The group character
istics may also reReet the current activities 
of the animais involved and or the past his
tory of the survival of individuals within 
the groups. 

The eohesiveness of a group on a 
yearly basis is governed by changes inc 
tolerance of individuals during different 
phases of the specics annuallife cycle, the 

type of bon ding mainlained wilh the group, 
and thc form of dominance (hierarchy) 
exhibitcd by the specics. For caribou, the 
annuallife lS: 1) calving 2) post-cah"
ing 3) summer 4) pre-rut 5) rut 6) pOSI-rut 
7) fall migration 8) win ter 9) spring migra
tion and 10) pre-c,tlving. The types of bond
ing maintaincd by Peary earibou are most 
likcl y the following and Cl combillation 
thercof: 1) mother young of the yeur 2) 
family 3) mixed or single sex and or age 
groups. 

The sex and age of the dominant 
individual of CI group is apparently gov-
erned the sex and agc structure of the 
group. As with barren-ground caribou, bull 
groups would be domillated by matme 
males and cow or cow-juvenile groups by 
adult females. We have not been able to 
detect subadult or juvenile groups among 

caribou during this study. Tf 1 bey 
oceur, mostlikely the l'ole of dominance 
would vary betwecn the sexes in mixed 
groups. 

In Peary caribou groups, domi
nance appears to be of the "straight line" 
hierarchy type. Co-dominant individuals 
and the possible occurrence of discrete 
social subgroups within a group eould cause 
sligh t alteralions to the "straightline" effect. 

2.2. Muskoxen 
Tener (1963) estimated 7421 musk

oxell on the Queen Elizabeth Islands. Only 
2161 (29.1%) of those muskoxen were 
estimated to be on the western islands that 
we surveyed hetween 1972 and 1974 
(Table 30). No s)'stematie surveys of the 
central and eastern Queen Elizabeth Is
lands have been carried out since 1961, so 
no CUITen t estimates of m uskoxen are 
available for those islallds. AIso, no truc 
comparison of nnmbers of muskoxen be
tween 1961 and 1973 and 1974 can be made 
for the western islands because ofTener's 
(1963) subjective method of evalùating 
muskox numbers on Melville in 1961 
(Table 30). 

UsingTencr's (1963) estimate of 
1000 muskoxen on Mel ville in summer 

1961, we obtain a 91.5% overall increase in 
muskox numbers and a questionably high 
217.1 % increasc in muskoxen on Melvillc 
from 1961to 1973. At the same time num
bers of muskoxen had decreascd an esti· 
mated 85.67;; on Bathurst, and had rc
colonized Prince Patrick with about lOO 
head occurring there in 197.3. Allhough 
those contrasting events are possible, 1 hey 
are currently inexplicable. Ifmuskoxcn d'id 
indeed makc the gains in Humber on the 
western Queen Elizabeth Islands as sug
gested, it would have required an (lverall 
average 6((,) antlllal increase throllgh re
cruitment with absolutely no mortality to 
any animaIs 1 year of age or older. On Mel
ville the average ann ual rate of recruitmen t 
with no loss of animaIs after the first year 
of life would have had to have been over 
10%. Especially Melville and Bathurst 
muskoxcn experienced drastic decreases if! 
numbers between 1973 and 1974. The esti
mated inereases from 1961 dropped to 
25.1 % ove rail and 139(/0 on Melville. The 
number of muskoxen on Bathurst in sum
mer 1974 \l'as only 14.4% of the lIumber 
estimated there in 1961. The effects of the 
decreases throllgh reduced numbers of pro
dllcing females will continue to restrict 
overall inereases in muskox numbers for 
sorne years to come. Melville, especiall y the 
southwest of the island, remains the heart
land for muskoxen on the western Queen 
Elizabeth Islands. In summer 1974 there 
were an estimated 2390 muskoxen on Mel
ville or 87.4% of all estimated surviving 
muskoxen on the islands surveyed. 

Apparently there are no regular 
large scale seasoIial movements of musk· 
oxen 10 and from Melville, although sorne 
movement between islands must oecur for' 
recolonization. On 13 June 1974 the trail 
of one muskox was seen on the ice belween 
Melville and Prince Patrick. The muskox, 
probably a solitary bull, had travelled an 
erratie course over the iee from stratum X 
of Melville tostratum III of Pril1(~e Patrick. 
In carly June 1973 personnel ofPanarctic 
Oils Ltd. reporlèd observing 30 muskoxen 
on the ice about 25 km southwest of 
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Lougheed and travelling toward the Sabine 
Peninsula, Melville Island, which i8 
100 km from Lougheed (D. Connally, pers. 
comm.). 

We have determÎned that muskoxen 
show a preferenee for well-vegetated sites 
(sedge meadows and willow slopes) at low 
elevations. Although muskoxen commonly 
move inland during summer, the y usually 
restrict such movements to the shores 
of water courses and drainage slopes. The 
low ground of southwestern Melville, 
especially the Bailey Point area, in 1974 
supported the highest densitics of muskoxen 
within the survey area. 

Muskox increments and recruit
ments have been negligible or non-existent 
through the study period. The high incre
ment of 18.7% in 1973 appeared to have 
been entirely lost in the severe win ter of 
1973-74. A behavioural study ofmuskoxen 
on Bathurst suggests that many muskoxen 
may have sueeumbed during the win ter of 
1967-68 (Gray 1973:3.'». Subsequent evi
dence indieates that there were no ealves 
produeed during 1968, 1969 or 1970 (Gray 
1973:45). The compounded effects of in
creased mortality of adults and no or mini· 
mal calf production during consecutive 
years havc apparently caused the observed 
decreases in numbers of muskoxen. This 
mortality has most likely been brought on 
by a series of winters with unfavourable 
snow eover and icing conditions restricting 
and making generally unavailable. 
Hubert (1974) concluded that only density 
independent factors could cause starvation 
followed by die-off among muskoxen on 
native range. 

Our information on grouping dy
namics indicates that muskoxen form rela
tively large aggregations in the winter. The 
winter groupings break up in late spring or 
carly summer. Large groupings begin rec 
forming with the coming of the rut and 

and often grow throughout the 
winter. As with caribou the factors influ
encing group formation by muskoxen are 
complex and not clear, but now warrant 
sorne speculation: 

48 

Estimates of and percent age changes in estimated 
numbers of muskoxen on western Queen Elizabeth 

N orthwest Territoriès 1 

0 
0 

0 
........ _---

0 
2161 41:38 

0 
0 
0 

-
0 

2704 -34.7 +91.5 +25.1 
---~ .. _-- ----;c--:---;--::;---:--:-:--:---:c;:::---;---:--:-------~ 

lMackenzie King, Borden, Loughecd, Vanier, Hrock, 2Extrapolated value, sec tex!. 
Emerald, Alexander and Masscvïslands had no 3Winter estimate. 
muskoxen seen on them when ~urvcycd in 1961, 
1973 and 1974. Helena, Edmund Walker, Marc, 
Fitzwilliam Owen and Eight Bears islands were 
not surveyed in 1961 and had no muskoxen on them 
when in 1973 and 

Muskox groups appear complex, 
thal is, difficult 10 analyse. The group has 
evolved an advanced form of mutual de-
fense the defense circle or "ring". Social 
dominance of muskox groups appears to be 
restricted to adult males. 

The group structure is apparently 
built around the dominant male of the 
group. However, most groups contain sev
eral other mature males who may hold 
sway over subgroups at various times and 
under specific conditions (the summer 
splitting of win ter groups). This bclief is 
supported in general by the facl that groups 
of females and juvenile muskoxen in this 
studv have not bcen seen without the 
dominant male or at least one mature male 

and most often several mature males 
within each group. Gray (1973) reported 
only five herds in which there were no 
males present between May 1968 and Oc
tober 1971. 

Our observation of the dispersion 
of a group of22 muskoxen sprayed with red 
dye on Eglinton Island offers evidence for 
the existence of subgroups within muskox 
groups. When dye-sprayed on 14 April 
1974 the group eontained 9 bulls, 13 un
knowns (adults), 4 yearlings (l9ï3 calves) 
and 2 newborn calves. When the group was 
relocated 13 km south of their April site on 
8 June 1974, it had becn complemented by 
six newborn calves. The l'ed dye could still 
be seen on 19 orthe adult muskoxen. 

Dispersion of a group of 28 dye-marked muskoxen 1 

betwecn 14 April and 25 July 1974, Eglinton 
Island, Northwest Territorics 

Subsequent observations of the dye
marked muskoxen showed that the forma
tion of smaller summer groups may repre
sent either win ter subgl'oups of the original 
winter group or a combination of individ· 
uals of subgroups from t wo or more win ter 
groups (Table 31). Our observations also 
indieated thal the muskox calf is born with
in ils mother's win ter group. The mother
young bond develops rapidl y, and newborn 
calves may serve as common stimuli for 
group cohcsiveness during the prolonged 
calvingperiod (March-~1ay), thus rein-

,forcing the drive for group defensc during 
the critical period ofbirth. 

The persistence of the mother-young 
bond in muskoxen has not becn determined. 
The reaction of maternaI cows and their 
juvenile offspring during periods of stress 
are maskedby the contagious behaviour of 
the group. Offspring scemingly remain, at 
least until maturity, within their maternaI 
groups. The possibilit y exists, however 
unlikel y, that a ju venile 's well-being onl y 
requires social aeceptance in any group. 

We believe Ihat to main tain the 
widest distributions and greatestnumbers of 
~uskoxen that the range will support, it is 
important that the heterogeneity of sex and 
age composition of each herd be main
tained. The "normal" heterogeneity of a 
muskox herd requires a minimal (threshold 
size, as yet unknown) number of animaIs in 
the herd. The best approach to harvesting 
muskoxen would be the seleetion of one or 

a few animaIs of the desired sex and age 
from the largest muskox herds in the area 
being hunted. There is evidence to suggest 
that solitary muskox bulls are not "surplus 
animaIs" and therefore should not bc over
harvested. Most muskox bulls are 
not in fact senile or non-breeders, but are 
often vigorous males that can become dom
inant membcrs of herds and active breeders. 
On Bathurst and Devon Islands marked 
solitary bulls werc later seen in herds, and 
marked bulls seen in hcrds were subsc
quently seen alone (Jonkel, Grav and 
Hubert 1975). . 

~1uskox groups strcssed by aircraft 
usually rcact in one or a combination of 
three ways: (1) stand their ground, and 
form a defense circle; (2) Hee to surround
ing high ground, and form a "ring"; (3) 
take flight, and continue to ruIl, sometimes, 
for sevcral kilometers before stopping. Gray 
(1974) has noted that muskoxen often 
delay fleeillg until the aircraft has passed by, 
and has suggested that any aircraft dis- . 
turban ce that leads to the formation of a 
defense circle is potentially harmfuL Whcn 
the group disturbed by aircraft con tains 
newborn calves, a calf often fails bchind, if 
the group responds by flight. Wilhin a few 
meters travel, however, the maternaI cow 
reverscs her course and rushes to her calf. 
Often simultaneously, or nearly so, olher 
group members also return to the cow and 
her calf. One would argue that the only fea
sible defense against \Volves during the long 
calving period for muskoxen 15 the defense 
formation or at least remaining in place and 
clos el)' spaced. 1 t i5 likely t ha t the response 
by muskoxen to aircraft harassment as a 
new fOrIn of stress is more intense than 
their evolved response to encounters with 
wolves. 

At other times of the year, when all 
members of a group can run at nearly equal 
speed, escape to high ground could be ad
vantageous for the muskoxen group for the 
following reasons. 1) Wolves cannot hide in 
drainages and, consequentl)', eannot ap
proaeh the group closel y. 2) W 01 ves cann ot 
ambush on open high ground. 3) Aggressive 

muskoxen can make quieker charges down
grade at approaehing wolves. 

2.3. J 11ler-specific competition 
. Inter-spccific compctition for forag-
mg areas has often been bv sorne 
individuals, although Ihere are no s;lpport
ing data. Wilkinson, Shank and Penner 
(1976) fotind that Pean earibou and musk
oxcn do not compete, al least in summer, on 
Banks Island. Their conclusion was based 
on thc observations t hat the distributions 
for thc t \\'0 spettes overlapped onl y slightly 
and the preferred habitats and dicts were 
correspondîngly different. Gray (197:3) ob
served no cvidence of marked reactions by 
Pcary caribou or muskoxen to inter-specifie 
encoun ters. 

To possibly describe the association 
between Peary caribou and muskoxen, if 
any, we used Ihe following coefficient or 
1lssociation index: 

K= (hn 

We calculated this index usÎng our data 
from Melville and its major strata groupÎngs 
and from Bathurst and Prince Patrick is
lands only; samplc sizes from ot her islands 
\l'ere too small to use. 

K ls the geometric mean of the coef
ficient of association proposed by Forbes 
(1907) wi th modifications bascd on a pat
tern of absences (Miller and R ussell1976). 
[( varies betwecn 1 and + 1; 0 shows 
indepcndence, l complete avoidanee an9 
+ 1 completc association. 

We used 12.8 km 2 cells as the 
sample unit beeause smaller units resulted 
in too man\' cells without anv animaIs in 
them. At that level of examir~ation both 
weak association and weak dis association 
were suggested: of31 areas, 16 calculations 
were negative and 15 positive (Table 32)_' 
But with the exception of three indices 
(strata I-V, Mareh-April and August 1972;. 
and I-VI, Ylarch-April1972) the indices 
also suggest a condition approaching inde
pendence (Table 32). Working with 12.8 
km2 cells did Ilot allow evaluation of pos-
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; , Table 32 
1 An analysis of distributions of Peary caribou and , 

muskoxen, seen within 12.8 km' (1.6X 8 km cells) 

II 
intervals along transe ct strips, to measure degree 
of association or disassociation between the two 

" 1 

species on Melville, Bathurst and Prince Patrick 
, , 

Islands, N orthwest Territories 1 

Island, 12.8 km' cells 

st rata and Sample With With 
survey date size, n caribou, a muskoxen, b 

Melville 
Mar-Apr 1972 
I-V 351 37 16 

I-VI 451 42 23 
VII-IX 185 4 15 
X-XIII 178 1 30 
VII-XIII 363 5 45 
I-XIII 814 47 

( 68 

Aug 1972 - -
I-V 360 23 15 
I-VI 460 48 32 

Mar-Apr 1973 
6 I-V 358 48 

I-VI 458 70 12 
VII-IX 185 9 9 
X-XIII 178 6 22 

VII-XIP 363 15 31 
I-XIII 821 85 43 

Jul-Aug 1973 
I-V 358 39 17 
I-VI 458 58 26 
VII-IX 185 12 30 
X-XIII 178 22 35 
VII-XIII 363 34 65 
I-XIII 821 92 91 

Jul-Aug 1974 
I-V 358 12 11 
I-VI 458 29 26 
VII-IX 
X-XIII 178 17 30 
VII-XIII 
I-XIII 636 46 56 

Bathurst 
Mar-Apr 1973 314 37 12 
Mar 1974 314 25 21 
Aug 1974 231 6 8 

Prince Patrick 
Apr 1973 307 56 4 
Jul-Aug.l973 307 41 2 
Apr 1974 311 45 2 
Jul 1974 311 34 4 

'Significant at the 0.051evel. 
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5 
6 
0 
0 
0 
6 

3 
6 

1 
3 
0 
0 
0 
3 

3 
6 
1 
4 
5 

11 

0 
3 

2 

5 

0 
3 
0 

1 
0 
0 
1 

Assoc. index 

+0.147' 
+0.134' 
-0.044 
-0.034 
-0.044 
+0.039 

+0.116' 
+0.074 

+0.012 
+0.044 
-0.051 
-0.070 
-0.063 
-0.026 

+0.048 
+0.077 
-0.056 
-0.014 
-0.027 
+0.010 

-0.033 
+0.052 

-0.044 

+0.020 

-0.073 
+0.063 
-0.031 

+0.020 
-0.032 
-0.033 
+0.051 

sible competition within each cell. Observed 
choices of micro-habitat by Peary caribou 
and muskoxen, however, suggest spatial 
isolation of the two species within relatively 
confined areas. That is, where the two spe
cies occur together, Peary caribou mostly 
show preferences for feeding on higher and 
drier areas while muskoxen usua11y forage 
on lower and or wetter sites. 

Competition between Peary caribou 
and muskoxen has not been proven. We 
believe that such competition is unlikely 
and if it does occur at a11, it is most likely 
to occur during periods of severe stress. An 
example was late winter 1973-74 on Bath
urst, when muskoxen were observed try
ing to forage on windswept slopes that 
appeared to be more favourable habitat for 
Peary caribou. It is unlikely, however, that 
even if muskoxen were forced onto caribou 
foraging areas by prevailing snow coyer 
conditions that the muskoxen could occupy 
enough area to greatly hinder foraging by 
Peary caribou. 

Further quantitative work is needed 
to examine possible competition within 
sma11er sample units and the elements of 
interference, exploitation, non-reciprocal 
competition and or competitive exclusion 
(Wilkinsonetal.1976). The suggestion 
that reduction ofmuskoxen through man
agement efforts, such as was proposed 
during the late 1960s and early 1970s for 
Banks Island, will be beneficial and allow 
increases of formerly co-existing Peary 
caribou is unfounded. The primary condi
tion of such a premise would be that such 
inter-specific competition was the most 
stringent of alllimiting factors acting upon 
the caribou, indeed an unlikely condition. 
The periodic oscillations of Peary caribou 
numbers can not be ascribed to inter
specific competition nor can the inevitable 
lows of such vacillations be prevented by 
elimination of the supposed inter-specific 
competition. 

2.4. Arctic wolves - the predator 
The so-called Melville Island wolf 

(Canis lupus arctos Pocock 1935) is the 

Canadian High Arctic form of Canis lupus 
that occurs on the Queen Elizabeth Islands. 
Information on High Arctic wolves is 
fragmentary, but existing evidence suggests 
that historically wolves have occurrcd in 
low numbers on the Queen Elizabeth Is
lands, even with relativcly high prcy popu
lations. High Arctic wolves are mainly 
dependent for their living on Pcary caribou 
and muskoxen. The future of wolves has 
now become questionable in the face of the 
recent crash (1973-74) of both prey species 
and increasing human contact on western 
Queen Elizabeth Islands. Details of wolf 
sightings and impacts arc gi ven in Miller 
and Russell (1976). 

Conclusions 

1. Numbers of Peary caribou have drastic
ally decreased between 1961 and 1972 and 
again between 1973 and 1974. 
2. Almost the en tire population of Peary 
caribou on Mackenzie King, Bordcn, Brock, 
Lougheed, Byam Martin and Emerald is
lands have been lost and current numbers 
are below a criticallevel. This same situa
tion is probably fast devcloping on Eglinton 
and Bathurst islands. 
3. Eastern Melville and the Dundas Penin
sula are still the heartland for Peary caribou 
on the western Queen Elizabeth Islands, 
but even there numbers of caribou have 
dropped drastically from 1961 estimates. 
4. As of 1974 Prince Patrick was the second 
most importan t island for caribou on the 
western Queen Elizabeth Islands, and 
possibl y an in tegral part of the require
ments for maintenance of caribou numbers, 
at least at high densities, on Melville. 
5. Peary caribou show an overall preference 
for sites at intermediate elevationallevels 
(ab ove mean sea level). The preference re
flects their choice of foraging habitat -- the 
drier lichen and moss dominated plant 
communities. 
6. In recent years Inuit from Resolute Bay 
have hunted Peary caribou on Bathurst in 
winter and spring. In view of the low num
ber of caribou remaining on Bathurst, 
further hunting there would be unwise 
until the population recovers. If the cari
bou now on the island were killed or driven 
from the island, it might be many years 
before the island is recolonized, as caribou 
numbers are at a low throughout the west
ern Queen Elizabeth Islands. 
7. The current situation probably demands 
that the Inuit ofResolute Bay find new 
caribou hunting grounds, if they are to 
successfu11y continue their traditional way 
of li ving. A recen t survey by Renewable 
Resources Consultants revealed substantial 
numbers of caribou on Prince of Wales 
Island (Renewable Resources 1974). 
8. No evaluation ofreduction in overall 
muskox numbers can be made, but marked 
decreases have occurred between 1961-74 
on Bathurst Island and a sharp decrease 

between 1973-74 on Melville Island. 
9. Muskoxen are recolonizing Prince 
Patrick and Mackenzie King islands. 
10. As of 1974 southwestern Melville 
(stratum XIII), especially the Bailey Point 
are a, was the heartland for muskoxen on 
the wes tern Queen Elizabeth 1 slands ~s 
was the case in 1961. Stratum XIn will 
surely serve as a reservoir for future stock- -
ing of adjacent areas and islands. 
Il. Muskoxen show an overall preference 
for low ground (above mean sea lcvel). 
The preference reflects their choice and 
need for well-vegetated sedge meadows and 
productive willo\\' slopes. 
12. We believe that it is unlikelythat the 
periodic oscillations of Peary caribounum-
bers cannot be ascribed to inter-spccific 
competition, nor can the inevitable lowsof 
such vacillations be prevented by elimina
tion of the supposed inter-specific compe
tition. 
13. Snow coyer and ground-fast ice are the 
two principal agents causing forage un
availability which has led to widespread 
mortality among, and little or no successful 
reproduction of arctic ungulates, at least, 
during the study period. 
14. We think that Prince Patrick, Eg
linton and Melville islands currently form 
an inter-island complex used seasonally 
by migra tory caribou within thc western 
Queen Elizabeth group. We conclude 
(a) high proportions of caribou seasonally 
range over two or more islands, (b) tem
poral and spatial aspects of inter-island 
movement prohibit the evaluation of annua:l 
range requirements on an island basis, and 
(c) the inter-island migra tory movcments 
are perpetuated by both traditions and re-' 
sponses to environmental stress. 
15. Caribou and muskoxen on the wcstern 
Queen Elizabeth Islands require special 
care because of their current low numbers. 
At present there is only a limited harvest of 
Peary caribou and no harves t of muskoxen. 
Tt would not be prudent to increase the 
harvest of caribou or begin the harvest of 
muskoxen until surveys indicate that they 
have increased to a substantially higher 
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level. If plans are made for harvest of musk
oxen from anv area, the control should be 
extended bey~nd the total numbers of ani
maIs killed. 
16. The Bailey Poin t area (850 km 2

) of 
south western Melville Island should be set 
as ide as a muskox sanctuary with pro
tection such as a National Wildlife 
status. Bailey Point is the core of the heart· 
land for muskoxen, and the continued weIl
being of muskoxen on Bailey Point may be 
the kev to successful maintenance of the 
specie~ on the western Queen Elizabeth 
IsLmds. 
17. The Inuit of Resolute Bay should con
tinue their recent (1975) ban on hunting of 
Peary caribou on Bathurst Island unLil sur
veys indicatc that caribou have recovered 
on that 
18. Not more than 1 % of the estÏmated 1974 
numbers of caribou on Melville and Prince 
Patrick should be harvested until caribou 
numbers have recovered. 
19. Muskoxen on the wcstern Queen Eliza
beth Islands should not be unless 
the hunt is strictly supervised and results 
anal ysed in detail (including aIl points ra'ised 
in here). Such a harvest should be restricted 
to not more th an 1 % of thc estimatcd 1974 
number ofmuskoxen until increases are 
determined. 
20. Additional surveys of numbcrs, dis
tributions and movements of caribou on 
Prince of Wales and Somerset islands 
should be carried out to determine: 1) the 
size of harvest the caribou can sus tain and 
2) if the caribou periodically move lnto 
areas hunted by Inuit ofSpencc Bay. 
21. Melville, Prince Patrick, Bathurst and 
their satellite islands should be resurveyed 
at 1972-74 coverages between 1978 and 
1980. 
22. A summer survey should be carried out 
soon on Mackenzie King, Borden and Brock. 
23. lnsight should be gained on the magni., 
tude and periodicity of inter-island move
mente as the construction of pipelines 
connecting sorne of the Queen Elizabeth 
Islands could disrupt or alter the move
ments of caribou between islands. 
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24. future aerial surveys should co ver 
at least of the land ma~s, and prefer-
ably a larger area for muskoxen. SUl'veys of 
muskoxen should include aIl coastal areas 
and or aIl well-vegetated sites, ifknown. We 
suggest that a 1.6 km transect strip width be 
used for both species, but particularly for 
muskoxen. Surveys for caribou should he 
flOWll at about 150 m above ground level, 
and for muskoxen at about 300 m. If no 
compositional counts are required, then 
aerial surveys of muskoxen could he flown 
between 300-500 m against a background 
of snow. 1 f a combined su t'vey is required, 
sorne average of the points lloted is re
quired. Peary caribou should Le surveyed 
for estimated totalnumbers between the 
Iast week nOune and tirst we,ek of August 
for hest results. Sm'veys during periods of 
snow coyer are subject to considerable ob
servational error: there is no contrast he
tween the light pelage of caribou and the 
snow)' background. Aerial surveys must be 
flown in winter, howcver, if win ter distribu
tions are desired. Seasonal movements in 
late spring or early summer and again in 
late summer could also confound survey 
results. Aerial surveys of muskoxen should 
be carried out in laie winter (late Mareh 
and April) or after snow melt in June, if 
newborn calf counts are desired. 

-
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