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Perspeetive

The western Queen Elizabeth Is-
lands were discovered in 1819 by W_E.
Parry, but were only occasionally visited by
explorers before the mid 20th century. The
lack of exploration on the islands explains
the paucity of early information about
Peary caribou and muskoxen. Exploratory
accounts of the late 19th and early 20th
centuries have frequent but brief references
to both species. Most of the references ave
in the context of “deer’ or “reindeer’ and
muskox meat as being a sought-after supply
of fresh meal. The first systematic survey
of caribou and muskoxen on the Queen
Elizabeth Tslands was in the summer of
1961 (Tener 1961, 1963). The survey was
needed Lo gain baseline information on
the wildlife resources because numbers of
wildlife in southern regions, which sup-
ported a traditional way of life for Inuit,
were decreasing. A second reason for the
survey was the increasing human activities
in the High Arctic and their potential for
damaging the environment (Tener 1963).
This consideration.is significant in view of
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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, late winter and summer surveys were
flown over western Queen Elizabeth Islands
in 1972, 1973 and 1974. Standard “transect
census”’ strip surveys were used to esti-
mate numbers 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 number of Peary
caribou on the western Queen Elizabeth
Islands declined markedly from 1961 to
1973, while the number of muskoxen rose
significantly. In 1974 as a result of the
severe winter of 1973-74, however, both
Peary caribou and muskox numbers de-
clined drastically from their 1973 levels.
Later observations of marked animals on
Prince Patrick, Eglinton, Melville confirmed
inter-island movement of Peary caribou.

Abstract

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
moschatus) 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 muskoxen. Since 1961
Peary caribou have decreased between 87%
and 100% on all islands surveyed in 1972~
74. There appears to have been an increase
in numbers of muskoxen between 1961 and
1973 with recolonization of Prince Patrick
Island. In winter 1973-74 there was high
mortality of muskoxen with an overall loss
of 35%. Eastern Melville Island, especially
the Dundas Peninsula, is the heartland for
caribou, some of which move to Prince
Patrick to winter. We used aerial dye-
spraying to mark the animals and noted
their subsequent locations to document the
inter~islq.nd movements. Southwestern
Melville Island, especially Bailey Point area,

6

is the heartland for muskoxen. In summer
1974 more than 25% of all Peary caribou
and muskoxen estimated were on 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. All year muskoxen preferred well-
vegetated sedge (Carex spp.) meadows and
willow (Salix spp.) slopes 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 winter. 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 of high
winter mortality in some years and an over-
all low rate of births 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
ice conditions made forage unavailable and
restricted, and thus caused the decreases in
numbers of both species. Currently num-
bers of both Peary caribou and muskoxen
are dangerously low on the western Queen
Elizabeth Islands — their conservation and
preservation must be considered.

Résumé

Trois années d’afhilée, nous avons
effectué, i la fin de '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
moschutus) dans ’ouest de I'archipel Reine-
Elisabeth. Les populations de caribous de

Peary et de boeufs musqués étaient I'objet
de nos études. Conditions météorologiques
défavorables et difficultés techniques nous
ont empéchés de traiter dans son entier la
zone du relevé, Les résultats obtenus se
comparent & 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 4 100% sur toutes les iles étudiées, 1972~
1974. Par contre, effectif du boeuf musqué
aaugmenté entre 1961 et 1973, période mar-
quée par le repeuplement de 'ile du Prince-
Patrice. La mortalité du boeuf musqué a été
élevée hiver 1973-1974, donnant lieu
une chute démographique de 35%. L'est de
I'ile Melville, plus précisément s péninsule
Dundas, est P'aire de prédilection des cari-
bous dont un bon nombre vont hiverner sur
'ile du Prince-Patrice. Nous avons marqué
des animaux a l'aide d’une teinture pulvé-
risée du haut des airs et relevé ensuite leur
position pour en documenter les déplace-
ments d’une ile d lautre. Dans le cas du
boeuf musqué, c’est le sud-ouest de lile
Melville, plus précisément larégion de la
Pointe Bailey, qui est son aire de prédilec-
tion. Il ressort de 'extrapolation faite a
partir du sondage de I'été 1974 que plus du
quart des caribous de Peary et des boeufs
musqués se retrouvaient a la péninsule
Dundas et & la Pointe Bailey, qui consti-
tuent respectivement six et un pour cent de
la surface du territoire émergé des iles de
I"ouest de P'archipel Reine-Elisabeth.

Sur les grandes iles, les caribous se
mettaient, au début du printemps et a la fin
de ’é1é, en quéte de hauteurs i sec dans les
régions cotieres; a Vintérieur, ils cher-
chaient les sites plus secs quoique moins
élevés. Par contre, les boeufs musqués
manifestaient, 'année durant, une préfé-
rence pour les prés ol abondait la laiche
{Carex), et pour les pentes peu élevées des
régions cbtieres, recouvertes d’arbrisseaux,
tels le saule (Salix).

Les déplacements estivaux vers
Pintérieur se limitaient habituellement aux
rives des cours d’eau et aux pentes allu-
viales adjacentes. La taille des troupeaux de

caribous était fonction de la quantité de
fourrage disponible; I'été, lorsque le four-
rage est abondant, les animaux se réunis-
sent en groupes assez nombreux qui Uhiver
se morcellent en pelits groupes épars, lais-
sant certains caribous seuls. En temps
normal la taille des troupeaux de boeufs
musqués suit le modéle inverse de celui
des caribous; cependant en temps de
famine, les grands troupeaux d’hiver se
divisent. C’est surtout I’été qu’on ren-
contre des boeufs musqués solitaires.

Le taux élevé de mortalité enre-
gistré certains hivers, joint a 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 espéces. Cest &
notre avis le fait de mauvaises conditions
d’enneigement et de glaciation qui plu-
sieurs années de suile ont rendu le fourrage
rare et difficile d’acces. Leffectif actuel du
caribou de Peary et du boeuf musqué est a
un point critique dans ’ouest des iles Reine-
Elisabeth; c’est pourquoi leur préserva-
tion commande une attention immédiate.

Pesiome

3a rpu nocaeAHHX 3UMBI U JIeTa
{1972-74 r.r.) B 3anaano# yactH
OCTPOBOB KOPOJAEBE! EAM3aBeTH Ha
HoJa0Ce IMUPHHOH B 1,6 KM MBI HPO-
BEJH NOJACUET ¢ BO3AYXa IOT0JMOBbSA
Kapu6y upu (Rangifer tarandus
pearyi) H MycKyCHBIX 6biK0B (Ovibos
moschatus). Texuuueckue npodaeMbl
u HeGJIArQNpUATHRIE NOTOAHbIC VCAO-
BHS IPENSITCTBOBAAN IDOBEJCHHIO
paBHOMEpPHOTO HAGMIOAeHHSA 34 BCel
Tepputopuelt. IoayueHunoie pe3yib-
TATbl MOJKHO CPABHHTD C JAHHBIMH
ApeARAYIIEro NoJAcueTa, NpoBOAHB-
twerocs 3 1961 roay. Oxnaxo caeny-
eT 3aMeTHTDh, UTO BhIIeYKAa3aHHbIE
PE3YALTATH! NOACUETA MOXKHO CPAB-
HUBATH JAULIB ¢ JAHHBIMY O Kapuoy
[upu, 1o He ¢ ZaHHBIMH O MYCKyC-

Herx 6eikax. C 1961 roxa uucao noro-
a0Bbst KapuOy [Tupu xoaebiercd B
npeaenax 87-1009% na Bcex ocrpo-
Bax, ofcae ioBatHbIX B 1972-74 r.r.
Uto JKe KacaeTCss MYCKYCHBIX OBbIKOB,
TO 0Ka3aJ0Ch, 4TC 34 nepuox 1961 -
1973 r.r. X NOr0JOBbLE YBEJIHYHAOCE
B Pe3yABTATE PeKOJIOHH3ALHH OCTPO-
Ba npunua [atpuka. 3umoi 1973-74
r.T. Y MyCKYCHBIX GBIKOB HAOIM0A4CH
60ABLLION [IPOUEHT CMEPTHOCTH € 00-
el morepeit B 35%. Bocrounas
yacTh 0CTpoBa MeabBuis, B 0CoOeH-
HOCTH NoAyocTpoB JlyHAaac, aBasteTcs
MECTOM CKOIieHust KapuOy, HEKOTO-
pbIe U3 KOTOPBIX 3UMOU nepebupa-
w7Tcs na ocrpos npunna Hatpuka. C
HEeAbI0 METKH XKUBOTHBIX AIH HOCHe-
AYIOUIeT o AOKYMEHTHPOBAHUA UX
MEWOCTPOBHBIX NEepeIBUKEHUH H
onpeaeJeHHST UX JaJdbHEeHIero MecTo-
rnpeSLIBAHUS MBI UCHOABIOBAAN
ONPBLICKUBAHIE KPACKOH ¢ caMoJera.
MecToM CKOTIIeHHS] MYCKYCHBIX OLI-
KOB SIBJASIETCH H0r0-3anajHas HacTh
ocTpoBa MedbBHIDL, B 0CODEHHOCTH
muic Bedtau. Jletom 1974 rona 6oaee
259% BCEro MOACUHTAHHOTO HOTO-
JaoBbs KapuOy [Tupu ¥ MyCKyCHBIX
ObIKOB HAXOXMANCH B PAHOHAX TOAY-
ocrpopa Jlynaac u Mpica Beitau. D1y
JABa palioHa COCTaBASIOT COOTBETCT-
peuro 6% u 1% naowaau 3anagHou
YacTH OCTPOBOB KOPOJAeBHl Eauaa-
BE€TEI.

Ha 6oabuiux octposax panseil
BECHOH H IIO3HUM JeTOM KapHuoOy rme-
pe6GHpaduCh HA BHICOKHE CYXHE MeCTa
NpHOpeKHbIX PAHOHOB; BO BHYTPEH-
HUX K€ palioHAX OHH OKA3BIBAJIY
npenouYTeHre 6oaee CYXHM MeCTaM,
pPacToJI0XKeHHBIM Ha CPeJIHEH BBICOTE.
MycKyCHBle Ke OBIKY Ha MPOTAMKCHWH
BCErO rojla OKa3bLiBAAH MPEANOYTE-
HHE AYyTaM, I'yCTO NOPOCIIHM OCOKOH

{Carex spp.), a Takxke NpUOPEKHBIM
HEBBLICOKHM CKJAOHAM, NMOPOCUIHM HBOH
(Salix spp.). JletHue nepeaABHIKEHHSA BO
BHYTPEHHHE PAHOHBI OOLIYHO OIPanu-
YUBAJAMCH §eperaMu pex 4 PyubeB, 4
TAKKE HAXOAUBILIMMHUCS 110 COCEACTBY
¢ HHMH CKaoHamM. PasMepnl rpynu
KapuOy 3dBUCAT OT HAJUUMSA KOPMO-
BBIX PACTEHUH ! OTHOCHTEABHO 00D~
1He TPynsl (POPMUPYIOTCS AETOM
py GAaronpUATHBEIX KOPMOBBIX YCI0- .
BHAX; 3HMOM e OHH pas3OUBAXTCA HA
MeJKUe I'DYNNE ¥ ofnHouek. Yro ka-
CAEeTCsl MYCKYCHBIX OBIKOB, TO NIPH’
CPEeJHHX YCAOBUAX PA3MeEpPhI IPYII
NIPOTHBONONOKHEL HAOMIOZAIOIWHMCS
y Kapu8y; OAHAKO NPH CHABHOH He-
XBAaTKE KODMOB 0OAbIIHE 3UMHUE
IpyHNEl pacnagarTes. MyckycHble
ObIKKH-OAHHOUYKH BCTPEYaroTcs G0Mb-
WEeH 4aCThIO JeTOM,

3ameTHOoe COKpallleHHe ToToJ0-
Bb$l BbI3LIBARTCS COUETAHUEM BRICOKOH
CMEPTHOCTH B 3HMHee BpeMst, Habaio-
Jawuieica B onpeaeeHsble roabl, 1
OGUIMM HU3KHM YPOBHEM DOXKIAEMO-
CTH U (PU3HUECKOr0 COCTOSIHHSA, HA-
6mogapinuxcs B nepuoa 1961-1974
I.r. y Kapuby, 4, 1o Kpaiinell mepe, B
1972-74 r.r. — y MyCKYCHBIX BHIKOB.
Mur nosaraeM, 4To B TedEHUE HEAOTO
psina et HebAAroNnpUsATHLIE CHETOBBIE
H J€JOBble YCAOBHS CIIOCOBCTBOBAIM,
HCUYE3HOBEHHIO HJH Ke 3aMEeTHOMY CO-
KPAIeHA KOJAHYECTRE KOPMOBBLIX
pacTeHHH Y, TARKHM 00pa3oM, BLI3BA-~
JM COKPailleHHe NMOroaossd 060X BU-
J0B. B Hacrosiuiee BpeMs B 3anaQHbIX
palionax ocTporoB KopoJaesn Eansa-
BEThI YHCJO NOTOJOBLS KAK Kapuby
[Tupu, Tax ¥ MyCKyCHBIX OLIKOB, Ka-
TACTPOQPUULCKH HH3KO; BCICACTBUE
yero caeAyeT NPHHATL BCe HeOOXOIH-
MBIE MEPbI JAJs1 KOHCePBAIME H COXpa-
HEHUS ITOrOJOBbSA 0OOHX BUJOB.




Introduction

Until the 1960s Peary caribou and
muskoxen on the western Queen Llizabeth
[slands had remained in relative isolation
from the impact of human activities. In
other parts of their ranges, native and
white hunters have exploited the popula-
tions and in some areas substantially re-
duced numbers, especially of muskoxen.

Prior to the 20th century there was
only sporadic human activity on the west-
ern Queen Elizabeth Islands. The islands
have never been permanently settled by
Inuit, so there was nothing to attract trad-
ers or missionaries. Not until the wave of
exploration to find the Northwest Passage
were the western Queen Elizabeth Islands
described by Europeans. W. [, Parry was
the first explorer to visit them and he
named Melville, Bvam Martin and Bathurst
(Parry 1821). Forty vears later the western
Queen Llizabeth Tslands were further ex-
plored by parties scarching for Franklin’s
expedition. Belcher (1855), M’Dougall
(1857) and M’Clintock (1861) all described
Melville and adjacent islands during the
courses of their sea and sledge journeys.

In the early 20th century two expe-
ditions travelled to the western islands,
Bernier (1910) in 1908-1909 and Stefans-
son (1921) in 1915-1917. The western
Queen Elizabeth Islands were describef
and surveyed by geologists in the 19505.
Tener (1958) reviewed the limited informa-
tion on muskoxen on the Arctic Islands.
Macpherson (1961) compiled the sightings
of mammals by the geologists, and that
compilation represented the first effort Lo
estimate the numbers of Peary caribou and
muskoxen on the western Queen Elizabeth
Islands.

Melville Island was the locus of
aclivities {or several expeditions including
three that overwintered on the south coast.
There was considerable hunting not only to
supplement rations but for the supposed]y
anti-scorbulic properties of fresh meat. The
lirst expedition to reach Melville was that
of Parry in September 1819. Parry’s sight-
ings of two “deer” near Griffiths Point and
eight muskoxen near Cape Hearne are the
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Top: The classic muskox defense circle. Note
the characteristic positioning of the herd bull,
slightly removed from the group — at the left
of the photo. Photo by R. H. Russell

Bottom: Bull Peary caribou foraging in summer.

Photo by A. Gunn

first recorded sightings of Peary caribou
and muskoxen on the western Queen
Llizabeth Islands (Parry 1821:67, 78). The
expedition overwintered at Winter Harbour
where “deer” and muskoxen were numer-
ous until the middle of October. The dis-
appearance of the game at that time led
Parry (1821:110) to assume that they had
migrated south to the mainland. Parry’s
hunters apparently procured only four
muskoxen and 11 “deer” during the vear
they were on Melville (Parry 1821). In
1851 M"Clintock sledged from Austin’s
party, wintering between Cornwallis and
Griffiths islands, as far west as Cape James
Ross on Melville before returning via
Winter Harbour. The next expedition had
a greater impact on the wildlife of Melville.

Capt. Kellett with two ships spent the winter

of 1852-53 al Dealey Island. Capt. Kellet
(in Belcher 1855:138) noted, “This country,
it may be said, teems with animal life from
the middle of Mayv to the middle of October:
... the animals soon become shy and
scarce.” On Mav 18, 1853 Hamilton (in
Belcher 1855:199) found no muskoxen at
Dealey Island and said “"Not withstanding
my local knowledge of the hunting ground
of Melville Island...T should have had
great difficulty in supporting my small party
of one man and five dogs on the much-
talked-of "resources of the country’.” How-
ever, “the resources of the country” did
provide 114 muskoxen and 94 caribou for
fresh meat at Dealey Island 1852-53
(Belcher 1855). M'Dougall (1857:147)
noted that of sledging parties sent out to
Liddon Gulf (where Parry, 1821:201, had
commented on as a feeding place for “deer”,
muskoxen and hares), Hecla and Griper
Bay, Cape Providence and Cape Beechey,
“They each and all saw numerous herds of
deer and muskoxen ... Melville Island,
which we most certainly have found to
abound in animal life.” M'Dougall (1857:
277) further reiterates the abundance of
game on Melville in preference to the lands
of Cornwallis, Bathurst and North Devon,
but he cautions that game would only sus-
tain life for a limited time.

About 50 years elapsed before
another expedition reached and over-
wintered on Melville. Bernier and his crew
stayed August 1908 to August 1909 al
Winter Harbour (Bernier 1910). Bernier
(1910:44) described the ruminating animals
as being unaccustomed 10 man and easily
approached. The crew killed 55 muskoxen
and 75 “deer” at Winter Harbour, ample
evidence for Bernier’s stalement that
Winter Harbour “Affords great opportuni-
ties for laying in supplies of [resh meal™
(Bernier 1910:143).

Between 1915 and 1917 Stefansson
and his party travelled and hunted over
Melville. Stelansson (1921:344) comments
that the great number of muskoxen on
Melville is not due to its fertility but that it
has not been hunted by Eskimos. Caribou
are nol numerous as the land is “exception-
ally infertile”. Tt seems {rom his accounts
that Stefansson’s parties killed at least 70
caribou from 1915 to 1917. Storkerson, a
member of Stefansson’s party, estimated
that in 1917 there were 4000 muskoxen,
and about 400 had been killed for meat (in
Macpherson 1961:15). Macpherson (1961:
15) points out that from the estimates of
566 from Thorsteinsson and Tozer in 1958,
there appeared to have been a marked de-
cline in the numbers of muskoxen between
1917 and 1958. In 1958 from the geolo-
gists” observations (in Macpherson 1961:8)
3024 caribou were estimated for Melville.

Bathurst I[sland was first described
by Parry (1821) although he did not land
there. In October 1850 M’Clintock, leading
asledging party from ships wintering in the
ice between Cornwallis and Griffiths is-
lands, was apparently the first [luropean on
Bathurst (Taylor 1955). He left depots for
future sledging parties on the south and
west coasts but did not explore further. The
north coast of Bathurst and adjacent js-
lands were explored by sledging parties
from Belcher’s expedition in April 1853
(Tavlor 1955). One of the first mentions of
game on the island was in May 1854 when
a sledging party saw “deer” footprints on
shore near Allison Inlet (M'Dougall 1857:

387). Bernier (1910:251) noted numbers of
“deer” horns seen along the shore near Key
Point, August 1909.

In 1953 Tnuit were moved to Reso-
lute Bay, Cornwallis Island and began
hunting on Bathurst. Records of caribou
killed were kept from 1958 by the RCMP
{Bissett 1968), and are the only records of
caribou on the western Queen Elizabeth
Islands that have been harvested. In sum-
mer 1959 MeNair (in Macpherson 1961:13,
16) estimated 300 caribou and 300 musk-
oxen on Bathurst. The previous vear on
24 June 1958, Thorsteinsson saw 149
muskoxen during a flight through the
valley formed by Bracebridge-Goodsir
inlets (in Macpherson 1961:16). In that
broad vallev the National Museum of
Natural Sciences has a High Arctic field
station and has studied muskoxen be-
haviour since 1968 (Gray 1973).

On 4 April 1853, Mecham lelt
Kellett’s party overwintering at Dealey
[sland off eastern Melville Island, sledged
west and discovered Eglinton and Prince
Patrick islands (Tavlor 1955). M’Clintock
also sledging from Dealey Island reached
Prince Patrick on 14 May 1853 (Taylor
1955). On Prince Patrick, Mecham killed
three “reindeer” between 7 May and 6 June
1853 (in M’Dougall 1857:298). Stefansson,
who travelled along the west coast of Prince
Patrick in June 1915, noted that he agreed
with Mecham’s opinion of absence of game
(Stefansson 1921:301). Stefansson (1921:
322) quotes M'Clintock as securing five
caribou and three muskoxen in 1853 in
May-June on the east and north coasts of
Prince Patrick.

In 1949 MacDonald (1954) noted
that caribou were quite common around
Mould Bay where he saw 171, but numbers
had appeared to drop in 1952 when he was
able to count only 68 caribou in the Mould
Bay area (MacDounald 1954:220). He regu-
larly observed muskoxen feeding on mead-
ows and vegetated slopes of Mould Bay
Peninsula in March through Seplember
1952, Between 2 and 56 muskoxen were
seen in each day’s travel. In 1949 Dyer had




counted 149 muskoxen while surveying
southeast Prince Patrick for a weather sta-
tion site (in Macpherson 1961:15). In
summer 1954 neither Macpherson nor Tozer

“was able to find live muskoxen but car-

casses were common, and one small group
of earcasses was seen on the sea-ice near
Eglinton Island. Harington (1961:252)
suggested that deep crusted snow condi-
tions of winter 1953-54 led to the die-off.
The recovery of the muskoxen 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 centuries. Mecham (in M"Dou-
gall 1857) was the first European to de-
scribe Eglinton 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 of M'Dougall’s parties in
June 1853, two muskoxen were shot and
deer were observed (M’ Dougall 1857:266).
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, including a herd of at least eight.
Munn (in Hone 1934:17) testified that
muskoxen were plentiful on Byam Martin
{sland. ’

: The first aerial survey specifically
designed to estimate the numbers of large
mammals was in summer 1961 (Tener 1961,
1963). No other intensive or extensive
surveys of ungulates were carried out on
the western Queen Elizabeth Telands until
March 1972,
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In 1972 the Northwest Territories
Game Management Service (NWT GMS)!
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~April 1972 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 Peary 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-
oxeir. Concern over the effect of industrial
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 Peary 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 industrial constraints. This
paper is a report of our observations made
during six aerial surveys from March 1972
to August 1974,

'Now known as the NWT Fish and Wildlife Service.

Survey area

1. Islands

The Queen Elizabeth Islands sur-
veyed lie between latitudes 74° and 78°
North and longitudes 95° and 124° West
(Fig. 1). We stratified the three largest is-
lands for survey purposes; there are 13
survey strata on Melville and three each on
Bathurst and on Prince Patrick. Total land-
mass of the islands surveyed is over 91 000
km?®. The survey area, except western Mel-
ville, is low-lying and mainly below 150 m
elevation.

1.1, Melville Island

(75°40'N,111°30'W)

Melville is the largest (42 220 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 shape
with deep inlets dividing the island into a
series of peninsulas.

Eastern {strata ITI, 1940 km* and
1V, 7260 km?), central {stratum V, 4560
km?} and northwestern Melville (strata
VIII, 5100 kmm?; X, 3330 km?; X1, 1670
km?; and X1I, 1400 km?) are a series of
ridges and plateaus developed on folded
Palaeozoic rocks (Thorsteinsson and Tozer
1960, Tozer and Thorsteinsson 1964). 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 coast {stratum X111, 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 Department of Energy, Mines and
Resources are in error). The western up-
lands have four permanent snowfields
totalling 335 km® in area (Bird 1967). The
flat-topped ridges of the western uplands
are mosl notably developed in the Canro-
bert Hills (stratum X1) reaching an eleva-

tion of 594 m, and forming steep sea cliffs
with a ford-type coast (Bird 1967).

High seacliffs also border part of
southwestern Melville {(strata XIIf and VII,
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Figure 1
Western Queen Elizabeth Islands, NWT, surveyed
by air between March 1972 and August 1974.
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1030 km?), an area of high plateau country
with many deep narrow ravines. To the
south, across Liddon Gulf, is the Dundas
Peninsula (stratum VI, 5100 km?), an area of
dissected plateau (Tozer and Thorsteinsson
1964y,

Northwestern (stratum X, 1390
km?) and northeastern {strata I, 2040 km?
and 11, 1730 kmn?) Melville are areas of low-
land. The lowlands are not featureless,

owever; strata dip forming several pro-

minent steep faced hills in both areas, and
the central part of the Sabine Peninsula
{strata I and I1) is an island plateau.

1.2, Bathurst Island

(75°50'N, 99°30"W)

Bathurst {16 090 km?), which lies
on the eastern edge of the survey area
{Iig. 1), has a distinetive pattern of inlets
and intervening ridges and headlands which
reflect the underlying geology (Fortier et al.

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 northern three-quarters of the
island is dominated by east-northeast folds
of bedrock, which form a ridged upland.
Erosion has caused regular and continuous
ridges with gentle to moderately steep
slopes. The drainages either follow the
main valleys or cut 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 southern quarter of the island
is mainly a gently undulating plateau most-
ly 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
11 (5360 km?). Stratum IT (6650 km?) has
about 75% more intermediate and high
ground than stratum [ (4080 km?) or II1.

Percentage 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 (15 830 km?)
and elongated along a northeast-southwest
axis (Iig. 1). West and central Prince
Patrick (strata I, 7740 km? and IT, 5980
km?) are within the Arctic Coastal Plain
region which is underlain by the Beaufort
Formation (Tozer and Thorsteinsson 1964).,
The plain slopes gently from the centre of
the island to the low-lying west coast; on
the southeast the relief is more pronounced
where the plain ends in an escarpment.
Eastern Prince Patrick (stratum I11, 2110
km?) is a dissected plateau with sandstone
bluffs and sea cliffs. The south of the island
(stratum 1) also has pronounced relief with
escarpments and cliffs reaching the maxi-
mum clevation of 279 m above sea level on
the island, about 3% (535 km?) of the land
is between 151-279 m. The sandstones vary
in the vegelative cover that they support,
but the Beaufort Formation (63% of the
island, Tener 1963) underlying the Arctic
Coastal Plain is uniform in its sparse vege-
tative cover (Tozer and Thorsteinsson
1964).
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1.4.  Mackenzic King lsland

(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 low-
lying but not fealureless plain developed on
Jurassic to Lower Crelaceous sandstones.
The highest of the rounded hills and cues-
tas are the Lefhingwell Crags reaching 140 m
above sea level. The [sachsen Formalion
underlying these landmarks has a sparse
vegetative cover (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-
lying 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 and
Jurassic sandstones which support a rela-
tively good vegetation cover (Tozer and
Thorsteinsson 1964). The coastline is low
and featureless except in the southeast
where the land rises steeply to 80 m above
sea level.

1.6.  Lglinton Island

(75°50’N, 118°30"W)

Eglinton (1550 km?) is an eroded
peneplain with flat-topped hills especially
well developed in the central and south
portions of the island. About 66% of the
total area is below 60 m and only about 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 above sea level on the northeast
corner.

The badlands of the northern part
are underlain by the Isachsen Formation
which supports little vegetation. The Cre-
taceous shales of the south and central
poction of the island are more favourable to
vegetalion cover (Tozer and Thorsteinsson

1964).

1.7. Lougheed [sland

(77°30'N, 105°20" W)

The I'indley group, Lougheed,
Edmund Walker, Grosvenor, Paterson and
Stupart islands, is relatively isolated (Fig. 1).

Lougheed is the largest (1300 km?),
and like the otherislands in the group, is
less than 150 m in elevation. The many
small volling hills and ridges are more de-
veloped on the north where they reach 137
m above sea level. The land slopes to a low
flat coastal plain except on the southwest
of the island.

The other four islands form a chain
extending southeast off Lougheed. Edmund
Walker is the second largest (69 km?). The
dissected surface rises to 134 m and drops
to a low flat coast.

Grosvenor (8 km?) and Paterson
(5 km?) are both low islands. Stupart is
a small (2 km?) flat island lying 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 poor, his conclusion was
based on a brief visit to one study site.
Stefansson (1921) noted “abundant vege-
tation”. Tener (1963:31) commented that
the south central portion of the island was
“richly vegetated and dotted with many
small ponds.” Fortier ez al. (1963:574) who
described the geology of the island, noted
that, “The vegetation is generally more
dense than on any other of the Arctic [s-
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 commonly
support a good cover of vegetation. Fortier
et al. (1963) found siltstones outcropping
on most of southern Lougheed.

1.8.  Bvam Martin Island

(75°10'N, 104°20'W)

Byam Martin, 1160 km?, is a con-
tinuation of the anticlinal area of east
central Melville, eroded to an almost fea-

Aerial view of muskox herd in the late winter.
Note the craters in the snow formed by muskoxen
scraping snow away to expose forage. ’hoto by

F. L. Miller

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

No comparisons can be made with
previous surveys. No aerial survey of Byam

Martin was carried out in 1961 (Tener 1963).

1.9. lle Vanier

(76°10’N, 103°30'W)

Vanier is the largest (1130 km?) of
the group of islands known as the Governor
General group (I'ig. 1). Like northern Bath-
urst and the other islands in the group,
the topography is dominated by folded up-
land, with ridges and hills running east—
northeast. About one-third (348 km?) of
Vanier is between 150 m and 259 m in
elevation, The higher land includes the
cenlral Adam Range with a maximum ele-
vation of 259 m above sea level. The shore-
line is relatively steep with 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 Gov-
ernor General group is only evident on the

southeast of Cameron (1060 km?), where
only 0.6% ol 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

(77°50'N, 114°10'W)

Brock is a small (790 km?) almost
rectangular island with a flat mainly fea-
tureless surface. The low north-trending
escarpments on the east coast rise to 67 m
above sea level, otherwise the coast is Jow
and flat. 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, 114°10"W)

Emerald is a small (550 km?) dome-
shaped island with a gently undulating plain
rising to a maximum elevation of 90 m.
Occasional cliffs of 60-70 m interrupt the
otherwise flat coast.

1.13.  Alexander Island

(75°50'N, 102°40"W)

Alexander is similarin size (490 km?)
to Massey but lower in elevation. The 2%

of land (11 km?) above 150 m is mostly in
the east where the land rises to 198 m above
sea level.

1.14.  Massey Island

(76°00'N, 103°10'W)

Less than half the size (4410 km?) of
and lower in elevation than Vanier, Massey
is similar in velief and geological structure.
Only 12% (55 km?) of the land is above
150 m with a maximum elevation of 210 m
above sea levcl.

1.15. Little Cornwallis Island

(75°30'N, 96°20"W)

Little Cornwallis is a small (410 km?)
irregularly shaped island and is divided into
two parts by a low narrow isthmus. The
coast is low; inJand are about 15 lakes
sepurated by low knobby hills, the highest
of which 1s 137 m above sea level.

1.16. Helena lsland

(76°40'N, 101°10"W)

The Berkley group of islands lie
about 10 km north of Bathurst (Iig. 1). The
largest island is Helena with an area of
220 km? of which 40% (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. Edmund Walker Island
(7T7°10'N, 104°10"W)
Edmund Walker is the second
largest island of the I'indley group. Itis
discussed in the section for Lougheed.

1.18. lle Marc

(75°50'N, 103°40"W)

Marc is a small (56 km?), flat fea-
tureless island, below 150 m in elevation.

1.19. Fitzwilliam Owen Island

(77°10’N, 113°50"W)

[itzwilliam Owen and Light Bears
are a pair of small isolated islands about
25 km north of Emerald, 40 km easl of
Prince Patrick and 40 km south of Mac-
kenzie King (Fig. 1). I'itzwilliam Owen has
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an area of 34 km? and reaches 45 m above
sea level. [t is a disc-shaped island with a
rolling landscape that is mostly bare ground.
The vegetation is moss with vascular plants
dominating few communities such as on
south-facing slopes and coastal saline

tundra (Kuc 1970).

1.20. Eight Bears [sland

(77°10'N, 113°20'W)

The island is small (18 km?) and
low, with the gently rolling land reaching
amaximum of 48 m above sea level. Eight
Bears lies about 6 km east of [itzwilliam
Owen and about 25 km north of Emerald
(Fig. 1).

2. Weather

The climate of the survey area is
characterized by long cold winters, short
cool summers and low precipitation. Air
temperatures average below —17.7°C from
December to March. Mean daily tempera-
tures do not rise above 0°C until after
1 June on the extreme south of the survey
area, and 15 June on the rest of the survey
area (Meteorological Branch 1970). The
snow cover usually starts to melt in early
June, and rapidly dissipates to bare ground
by mid June, except for suowbanks in
sheltered sites (Potter 1965). Summer is
the period when the ground is generally
snow-free, and lasts from the beginning of
July to the end of August. Winter starts
when the mean daily temperature falls
below 0°C usually about September 15.
September and October are the stormiest
months and much of the annual snowfall
may oecur in those months. From Decem-
ber to March anticyclones dominate the
weather causing frequent calms, clear skies
and light snowfall. ]

An east-west gradient of weather
across the western Queen Elizabeth Islands
is evidenlt from our observations and the
wealher records collected at Mould Bay,
Prince Palrick Tsland and Resolute Bay,
Cornwallis Island. Unfortunately the ab-
sence of long-lerm weather records from
Melville allows only an extrapolation of
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weather from Mould Bay and Resolute Bay
to describe weather on Melville. Subjective
observations suggest the weather of eastern
Melville is most similar to that recorded at
Resolute Bay. Thompson (1971) compared
1 year’s weather data from the National
Museums of Science research station on
central Bathurst Island to data from Reso-
lute Bay. Her results suggested that the
differences in the weather 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 stormy weather than Resolute
Bay (Miller and Russell 1976: Table 1). Of
particular interest to interpretation of our
aerial survey results is the differences be-
tween snow course data collected at the two
weather stations (Miller and Russell 1976:
Table 2). In early winter, when much of the
snow falls, the two stations tend to have
similar snow depths but the second, though
smaller, peak of snowfall in spring shows
marked differences. At Mould Bay there is
usually shallow snow cover during June,
but at Resolute Bay there is either no snow
or relatively deep snow in June. The pattern
of deep snow cover lingering into early July
on the eastern part of the survey area was
repeated in the spring of 1974 when snow
cover was exceptionally deep. In 1972-73
snow cover was relatively shallow and melt-
ed early on the eastern part of the survey
area, whereas snow cover was relatively
deep on the western part but the snow also
melted early.

The amount and duration of snow
cover, especially in spring, are critical to
arctic ungulates, but also critical are the
types of snow cover and incidences of
freezing rain. Wind removes the snow from
exposed slopes and redeposits it as shallow
but hard compacted cover and drifts in
more sheltered and relatively well-vegetated
siles. I'reezing rain in autumn, early winter
or spring which results in ground-fast ice
before snow cover accumulates, ice layering
in the snow, and crusting of the snow com-
pounds Lhe stress of forage unavailability 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 were obtained
from the following.

1. Atmospheric Environmental Ser-
vice monthly summary records for Isachsen,
Ellef Ringnes Island; Mould Bay, Prince
Patrick Island; and Resolute 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 Lid.).

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 own empirical observations.

Methods

¥ =y "Tﬂg&
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1. Aerial surveys

The islands were surveyed by a
standard “‘transect census’ strip survey
method. Surveys were flown in March—
April 1972, 1973 and 1974, August 1972,
and July-August 1973 and 1974. Percent-
age coverage of each aerial survey and flight
dates by island and stratum are given in
Miller and Russell (1976: Tables 3, 4 and
5). Parallel flight lines were drawn on
1:250,000 scale, topographical maps. In
1972 flight paths were 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 [glinton and
Byam Martin islands. Melville, Bathurst
'fmd Prince Patrick islands were divided
Into major land units, which provided con-
venient strata for surveying. The flight
lines on Melville were oriented either east—
west or north—soulth in each stratum Lo

_.L__ N

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

provide maximum contact with the coast
for accurate navigation. Flight lines were
oriented east-west on all other islands al-
though on Byam Martin and Eglinton
islands, north—-south survevs were added to
provide double coverage in March~April
1973, then changed to all east-west lines
for remaining surveys. A Helio Courier
fixed wing aircraft was used for all 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
were divided into 0.4 km strips to determine
the efficiency of observing within the 1.6 km
strip. Wildlife sightings were recorded as
being within one of the four, 0.4 km strips
or oulside the 1.6 km strip (ofl transect).

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

on the {uselage. Lines marked on each
observer’s window were aligned with cor-
responding tabs on the wires. At an alti-
tude 150 m above ground, those tabs were
checked against fuel 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.

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

-to 190 kmph, depending on the number of

animals encountered. Observations were
located onsurvey mapsandrecorded on tape.
At the end of each day the sightings were
transcribed and located on a second map.
During survey periods we stayed at
the Atmospheric Environmental Service
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weather station, Mould Bay, Prince Patrick
Tsland; Panarctic Qils Limited camp, Rea
Point, Melville Island; and at CWS camps
near Sabine and Ibbett bays, Melville Is-
fand (Vig. 1).

For ull surveys on all islands and
strata we calculated the cstimated numbers
and densities together with their respective
standard errors using the formulae shown
in Scheme 1.

Any discrepancies in the estimates
with previously published material are
caused by slight variations in the computer
program used for the final analyses of the
observed data. Estimates given in text are
all bused on the 1.6 km census strip tran-
secls, as the greatesl coverages were
oblained from the 1.6 km strip counls.

Percentuage distributions on the
landmass of Melville, Bathurst and Prince
Patrick islands for established elevational
zones { <60, 60-150, 151-300 and >300 m)
and zonal distances Irom the seacoast
(<2.5,2.5-5.0, 5.1-10.0, 10.1-15.0,
and >15.0 km) were determined from
1:250,000 topographical maps. We used
an index derived from observed number of
animals within a unit divided by the ex-
pected number of animals for that unit. The
expectation of the number of animals is
based on the simple assumption that, if the
animals were not seleeting habitat, they
would occur in proportion to the available
landmass. I'or example, one would expect to
find or estimate 10% of the animals on an
area that was 10% of the landmass.

Preference infers a selection with
the animals having experienced the alterna-
tives. It is likely, however, that the animals
in question have learned their so-called
preference through their maternal—filial
bonds and group affinities, without ever
having experienced the unsuitable or less
favourable alternatives. A choice was made
some time in the past, so we use the term
prelerence Lo connote the impression of an
active continuing choice for the apparently
preferred areas, as we consider many sites
within thdse areas eritical to the spéeies
survival. Wedonot use the term “avoidance’

k3
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Scheme 1
Formulae used to caleulate estimated numbers and
densities ol animals

Let x;; = no. animals {one species) on transect j, stratum i

area (length X width) transect j, stratum i
Aj; = area, stratum i

z
I

a; = areasurveved, stratum i
235
A L= j
Then density for stratum iis x; = —
Znij
j
A 1 Zxiz\? ZXij
. . - — A—a m s 1 J
The variance of x; is s?(x;) = —— .- Exty 4] L | En%; - 2] 2 [Zxi e ng
' A m—1 (En*|i g 3 Zng )i
1 3 1

Standard error of X; = 5(X;) = square root of S2(x3)

Total estimate for a given stratum is X; = — Zx;;
ai

s A —
and its standard error is S(X;) = — Zn;; S(x1)
ai J

For groups of strata, the total is estimated by X = ZX;

and its standard error by S(X) = VESHXY

with regard to the units where animals
occurred at lower rates than expected, be-
causc it js unlikely that many of the animals
would have actually been on those areas
and left them for more favourable sites. It
is also unlikely that those low occurrence
sites are currently critical to the species
well-being or maintenance of the popula-
tions. The discussions of caribou and musk-
oxen by elevation and distances from the
seacoast are, therefore, restricted to con-
sideration of statistical preferences.

To test for the possible presence of
interspecific competition between Peary
caribou and muskoxen, bhased on our aerial
survey results, we divided our transect
strips into 8.0 km lengths. This division
resulted in 1.6 x 8.0 km cells, equalling
12.8 km=2 We then tabulated for each island
and by stratum for the larger islands the
total number of cells, the number of cells
with caribou only, the number of cells with
muskoxen only and the number of cells

with both caribou and muskoxen on them.
A coeflicient of association, derived as
described below, was calculated for these
presence/absence data.

Specics A
Present Absent Totals
Species B Present h b—h b
Absent a—h n—a—b4h 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 1973
estimates gave an approximation of possible
uniform observational error in late winter
due to poor contrast between bleached
pelages and backgrounds of snow. Origi-
nally, the observational error was estimated
at ahout 15%, but subsequent computer
analyses of the same data now place the

error at about 12% (3153 /3590, 1973 esti-
mate/1974 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 1974. One group
of muskoxen was also marked on Eglinton.
Results of our dye-marking of caribou, sub-
sequent sightings of dve-marked animals
and related evidence for inter-island move-
ments and migrations of caribou are given
in detail in Miller et al. (1977).

Results and
discussion

. Aerial surveys
1. Melville Island
1.1. Caribou distributions

Distributions of Peary caribou for
the island (Table 1) and by stratum varied
with the survey (Table 2, Miller and Russell
1976:App. 3-7) as did preferences shown
for each stratum (Table 3). Distributions
of caribou were not random, however, and
preferences were restricted primarily to
only two and overall to four of the 13 estab-
lished strata on Melville. The only marked
deviation from observed preferences was in
Mareh—-April 1972 when 75% of the caribou
were seen on strata | and 11 of the Sabine
Peninsula (Table 2). The relatively high
number of caribou on the Sabine Peninsula
at that time was seemingly in response to
deep snow cover on the Dundas Peninsula
and other more southerly areas of eastern
Melville. We did not survey eastern Melville
in March—April 1974, which was another
period of deep snow cover. However, ob-
servations made by D. C. Thomas, CWS
(pers. comm.) during flights over eastern
Melville on 1 and 4 April 1974, indicated
that many caribou were again on the Sabine
Peninsula. The observed caribou appeared
1o be travelling northward on both of those
days.

Our observations indicate that
strata IV and VI (Dundas Peninsula) were
consistently the imporlant areas for caribou
in late winter and summer, but caribou are
mobile and showed preferences at times for
all 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 resulls 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 by
Tener in July 1961, The July 1961 pattern
was also similar to the late winter distribu-
tion in March-April 1973, but varied from
the observed distribution in March—-April
1972 (Tables 1 and 3).

1
1
1

In general Peary caribou on Melville
move to coastal areas mainly of the Dundas
Peninsula and eastern Melville at and or
shortly after calving in late May or early
June, They remain for the most part on
coastal sites until lale July or early August
in some years. Coastal affinities appear to
be tied to the phenology of the vegetation:
greening occurring earlier on lower coastal
sites than on higher inland areas. As the
summer thaw advances and vegetation has
freshened on the higher interior plateaus
the caribon move inland in mid summer.

In mid to late August many caribou begin
moving back to coastal areas in marked
waves that suggest pre-rut staging move-
ments. Movement to the coast may be range
related, but we do not know if Peary caribou
have an affinity for traditional coastal areas
during the rut, although the preponderance
of cast male antlers on several coastal sites -
suggests that they either rut there or fre-
quent those areas shortly after the rut. We .
do suggest that movement to the coast for
rutting would facilitate contact between the
sexes by concentrating most potential.
breeders, reduce energy expenditures asso-
ciated with searching efforts and help max-
imize the number of breedings. Most car-
ibou apparently winter on the more exposed
sites of interior plateaus: again moving to
coastal areas in late spring.

Tener’s 1961 survey did not show a
coastal influence on the distribution of car-
ibou on Melville. He suggested (Tener
1963} that either differences in terrain or
the 2- to 4-week time lapse between his sur-
vey of Bathurst and the subsequent survey
of Melville was possibly responsible for this
pattern. We believe that the timing is in-
deed the critical factor in the pattern of
observed summer distributions of caribou. -

The overall distributions of caribou
by elevational zones and zonal distances
from the seacoast are given for the entire
island (strata I-XITT) in Fig. 2a—f.

In late winter 1972 caribou showed
an apparent overall preference for low
ground (<60 m) on the entire island (Fig.
2a), although the actual preferences were
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restricted to strata I and I1, and no car-
ihou were seen on the low ground of west-
ern Melville. The only preferences for
intermediate ground (60-150 m) were also
on strata [ and I, und on the latter stratum
the caribou showed a preference for high
ground (> 150 m) (Miller and Russell 1976:
Table 10).

In summer 1972 the overall pref-
erence by caribou was for intermediate
ground of the area surveyed (Miller and
Russell 1976}, That apparent overall pref-
crence was caused by the high occurrence
of caribou on the intermediate ground of
stratum IV. The only preference for high
ground was on stratum VI,

In the following late winter survey
i 1973 the caribou occurred at a low rate
on the low and intermediate ground (Fig.
2bY. The overall preference for high ground
{Fig. 2b) was caused by preferences for
high ground on strata TV and V1.

The overall preference shifted to
low ground in summer 1973 (Fig. 2b). The
actual preferences were for strata III-VI
and 1X. There were also high occurrences
of caribou on the intermediate and high
ground of stratum VI, and the highest
ground of stratum 1.

. - Nocatibou showed any overall
pfeference in summer 1974 (Iig. 2c¢), ap-
parently because of the high mortality
among caribou during the winter of 1973~
74. There were, however, preferences for
the low ground of strata TV, VI and X.,
Preferences were also shown for the inter-
mediate ground of stratum V and the inter-
mediate and high ground of Dundas Penin-

~ sula,

The overall distributions of caribou
by elevational zones and zonal distances
from the seacoast showed expected similari-
ties, as elevation and distances from the
seacoast are often directly related. The
overall distributions of caribou by zonal
distances from the seacoast are given in
Miller and Russell (1976:Table 11; Figs. 13,
16 and 19; and App. 13-17). For the whole
island in late.winter 1972 there was no
overall preference for any zonal distance
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Table 1

T

Table 3

Observed and estimated densities and numbers
of Peary caribou on Melville Island, Northwest
Territorics, obtained {rom aerial surveys

Observed to expected Peary caribou index values
by stratam for Tener’s 1961 survey and our five
(1972-74) surveys of Melville Island, Northwest
Territories (1.0 = cxpected)

Caribou
seen on Caribou Caribou/ Estimated i
and off Transeet seen on 100 km* caribou )
Date transect width km transeet Mean + SE  Estimate + SE (
Mar-Apr 1972 210 0.8 96 1.8 0.6 7853 238 \
1.6 171 L7 0.4 705 159
Aug 19721 1414 0.8 — — — — —
1.6 643 6.0 1.7 2551 724
Mar-Apr 1973 573 0.8 201 3.8 0.6 1598 240
1.6 415 3.9 0.4 1648 181
Jul-Aug 1973 2194 0.8 387 7.3 1.8 3065 770
1.6 864 8.1 1.5 3425 618 ,
Jul-Aug 19742 886 0.8 147 1.2 1.3 1161 357 ‘
1.6 356 4.7 1.2 1408 374 I
10nly strata I-V] were surveyed in Aug. 1972 and 2Strata VII, VI and IX were not surveyed during f
no 0.8 km strip was estimated because a helicopter  Jul.-Aung. 1974; extrapolated value for the entire
was used to do the survey. island equals 1679,
Table 2
Percentage distributions of Peary caribou by
stratum on Melville Island, Northwest Territories
T
area ol Jul'  Mar-Apr Aug?  Mar-Apr Jul-Aug Jul-Aug |
Stratum total 1961 1972 1972 1973 1973 1974
I 7.0 5.2 26.2 0.6 3.7 0.2 0.0
11 4.1 2.2 49.0 0.0 0.0 1.1 0.0 |
I 4.6 12.6 1.9 2.7 5.1 20.0 4.4
v 17.2 24.0 11.0 48.7 33.2 23.7 30.4
vV 10.8 7.3 0.5 16.9 9.1 9.2 5.6
k2! 12.1 19.8 7.6 31.1 30.7 25.5 38.1
Vi 2.4 0.8 1.9 — 0.5 0.5 0.2
VIII 12.1 10.3 1.4 — 8.9 5.7 23
IX 7.9 3.4 0.0 — 3.3 3.6 1.4
X 3.3 5.2 0.0 — 3.8 L7 g2 !
XI 3.9 0.8 0.5 — 0.0 0.8 1.9
XII 3.3 <0.1 0.0 s 1.2 1.1 1.1 '
XII1 11.3 8.3 00 0 - - 0.5 6.8 6.4
-V - 437 51.4 88.6 — 51.0 54.2 40.5
1-V1 . 55.8 71.2 96.2 — 81.7 79.7 78.5
VII-IX 22.4 14.5 T 33 - 12.7 9.9 3.9
X-XII1 21.8 14.3 0.5 - 5.6 10.4 17.6
VII-XIII 44.2 - 28.8 3.8 — 18.3 20.3 21.5

‘Extrapolated from nnmber of Peary caribon
seen on and off transect (Tener 1961).

*Only strata I-VI were surveyed in Aug. 1972, so
no comparison of percentage distributions for
Aug. 1972 can be made with other years. The
preference patterns, however, can be compared.

Jul Mar-Apr Aug Mar—Apr Jul-Aug Jul-Aug
Stratum 1961 1972 1972 1973 1973 1974
I 0.8 3.7 0.1 0.5 <0.1 0.0
il 0.5 11.4 0.0 0.0 0.3 0.0
1 2.7 0.4 0.3 1.1 4.3 0.8
v 1.4 0.7 16 1.9 1.4 1.4
v 0.7 <0.1 0.9 0.8 0.8 0.4
Vi 1.6 0.6 1.4 2.6 2.1 2.6
Vil 0.3 0.8 — 0.2 0.2° —
VIII 0.9 0.1 — 0.7 0.5 -
IX 0.4 0.0 — 0.4 0.5 -
X 1.6 0.0 — 1.2 0.5 2.1
XI 0.2 0.1 — 0.0 0.2 0.4
XII <0.1 0.0 — 0.4 0.3 0.3
XIIT 0.7 0.0 — 0.1 0.6 0.5
-V 1.2 2.0 0.9 1.2 1.2 0.8
[-VI 1.3 1.7 — 1.5 1.4 1.1
VII-IX 0.6 <0.1 — 0.6 0.4 . —
X-XII1 0.7 0.1 — 0.3 0.5 0.7
VII-XIII 0.6 0.1 — 0.4 0.5 —

from the seacoast, but on eastern Melville
there were preferences for threce of the five
zones {I'ig. 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 seacoast on stratum IT. No
other within stratum preferences were
found.

In summer 1972 the overall pref-
erence for areas greater than 15 km from
the coast on eustern Melville was the result
of preferences shown on strata IV and V1.
The observed distribution most likely re-
flects the lateness of the survey, August
13~24. Comparison with results from other
summer surveys suggested that caribou had
already moved from early summer coastal
areas to late summer interior feeding areas.

In late winter 1973 the caribou
showed an overall preference for the in-
terior siles, except on western Melville
(Fig. 2e), The overall preference resulted
from the high occurrence of caribouin
zones greater than 15 km from the seacoast
on strata III, IV and V1. Preferences were

shown for the coastal zone of stratum V.
Differences in distribulions on strata [V and
VI, where caribou occurred in high and
nearly equal numbers are, however, possib-
Iy related to the relative sizes of two strata,
Stratum IV is about 42% larger than stra-
tum VI and only held about 8% more cari-
bou. Therefore, we suggest that the wider
distribution of-caribou on stratum VI
reflects winter foraging conditions or wide
distributions of available forage or both on
stratum VI.

In summer 1973 the overall pattern
was reversed and the caribou showed an
overall preference for the coastal areas
{Fig. 2¢). The observed distributions are
most likely related to the timing of the sur-
vey which was flown between July 5 and
August 2. The highest density during all
surveys was recorded on stratum [11'in sum-
mer 1973, but the high number most likely
represented a movement off stratum [V,

In summer 1974 there was no over-
all preference for zonal distances from the -
seacoast for the area surveyed, but pref-
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Figure 2
Distribntion of Peary caribon and mnskoxen on
Melville Island, NWT, (a) by elevational zones

on strata [-X1I1, 1972; () by elevational zones on

strata I-X111, 1973; (¢} by clevational zones on
strata [-V1, X=XTIII, 1974; (d) by distance from
the seacoast on strata [I-XII1, 1972; (¢) by dis-
tance {rom the scacoast on strata I-XI11I1, 1973;
(1) by distance [rom the seacoast on strata [-VI,

X-XII1, 1974, Summer 1972 survey, incomplete;

no survey March—Aprii 1974.

Figure 2
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erences were shown for sites within 2,5—
10 km from the seacoast on eastern Melville
{Fig. 2f). The spread of preferences for
zonal distances from the seacoast again
seemingly reflected the relative numbers of
caribou oceurring on each stratum. Stra-
tum VI had the greatest number of caribou
and showed the greatest dispersion of pref-
erences. Caribou on stratum X, western
Melville, showed a preference for the 2.5~
5.0 km zone.

1.1.2. Caribou recruitment

Variations in caribou calf produc-
tion ont Melville were extreme between 1972
and 1974 (Table 4) reflecting the mild
winter of 1972-73 and the severe winter of
1973-74. In summer 1973 overall (strata
I-X1I1} observed calf production rose to
17.7% of 1489 caribou and dropped to only
1.1% of 895 caribou segregated in summer
1974. Among year variation by stratum
{Table 4) reflected the relative severity of
the 1972-73 {mild) and 1973-74 (severe)
winters. In 1973, 78% of the calves seen
were on strata I-VI, but in 1974 no calves
were observed on those strata. The 25
calves seen on stratum X171 in 1973 and
the 10 calves seen on sirata XI-XT1Tin
1974 were most likely produced by cows
that had winteved on Prince Patrick Tsland
and crossed to Melville about calving time.
Winter surveys (Table 2, Miller and Russell
1976: App. 3, 5) indicate virtually no car-
ibou on strata XI1-XTTT,

The importance of each stratum for
caribou calf produclion can not be fully
evaluated by the relative percentages of
calves because we do not know where pro-
ducing females wintered or ealved due to
their migratory behaviour prior to and
shortly after calving. Peary caribou calving
areas may be traditional, but our summer
surveys were flown during post-calving
periods, so occurrence of caribou calves by
stratum (Table 4) might reflect only ashort
temporal preference or distribution by
maternal cows,

Itis likely, however, that the high
Dumber of calves seen on stratum VI in

T

Table 4

Numbers of calves in those groups of Peary caribou

in which calves were segregated, and calf crops as
percentages ol calves to total caribou seen by
stratum, Melville Island, Northwoest Territories,
summer

No, calves scen

Caribou segregated

Calf cropsas %
of total earibou
segregated by stratum

Stratum 1972 1973 1974 1972 1972 1974 1972 1973 1974
1 0 1 0 9 4 0 0.0 25.0 0.0
11 0 0 0 0 19 0 0.0 0.0 0.0
111 0 45 0 38 289 41 0.0 15.6 0.0
v 0 38 0 689 324 280 0.0 117 0.0
v 0 36 0 239 146 61 0.0 24.6 0.0
VI 0 86 0 439 319 351 0.0 27.0 0.0
VIl — 4 e — 11— - — 36.4 —
VI — 17 —_ e 126 — —— 13.5 —
1X — 2 - e 80 — — 2.5 —
X — 7 0 — 38 76 — 18.4 0.0
X1 — 2 5 — 18 17 — 11.1 29.4
XI1 — 0 2 — 9 10 - 0.0 20.0
X111 — 25 3 —_ 106 59 — 23.6 5.1
Totals ) 263 10 1414 1489 895

summer 1973 (Table 4) indicates the rela-
tive importanee of stratum VI (Dundas
Peninsula) for maternal females and their
offspring. We believe that strata TlI-VI are
major areas for summering caribou and,
therelore, the areas of primary importance
for rearing of earibou calves on Melville
Tsland.

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 mortality (Table 1, and by
stratum in Miller and Russell 1976:App.
3-7). The decrease between summers 1973
and 1974 (Table 5), however, was mosl
likely caused mainly by mortality.

With the exception of stratum XII,
the lowest percentage decrease of caribou
between 1961 and 1974 was on stratum VI
(Dundas Peninsula), which had the highest
percenlage (Tables 2 and 5) of caribou by
stratum in 1974. Numbers of caribou were
greatest on strata I'V and VI in 1961 and
also greatest, but in reversed order, on

those stratain 1974 (Tables 2 and 5). The
relative importance of strata IV and VI to
cavibou has persisted from, at east, 1961
and 1972-74. On a density basis, siratum VI
is the rost important of all larger strata
{each greater than 5% of the total size of
Melville). This persistence suggests that on
Melville density independent factors, not
range quality, are controlling caribou
numbers.

Temporal limitations of our observa-
tions during aerial surveys and the seasonal
mobility of caribou do not permit detailed
analysis of variations in numbers of caribou
by stratum presented in Miller and Russell

-(1976:App. 3-7). Belween year changes in

numbers sometimes reflect movement
between adjacent strata and liming of the
surveys, especially in summer. Between
year changes in numbers of caribou in late
winter by stratum, however, are apparently
confounded by annual variations in season-
al movements on and off Melville Island
(Table 5). Overall diff¢rences in numbers
of caribou between winters (Miller and
Russell 1976:Tables 4, 13; App. 3, 5) and
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Table 5

Estimated caribou in summer by stratum and
percentage changes by years, Melville Island,
Northwest Territories

Table 6

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

Estimated caribou No. groups Group size

Stratum Jul-Aug Jul-Aug % change incl. No. _excl singles

1961 Aug1972 1973 1974 1961-72 1972-73 1972-74 1973-74 Date singles singles Mean Range
1 516 36 8 0 93.0 -77.8 ~1000 —100.0 Mar-Apr1972 100 51 3.2  2-11
i1 116 0 50 0 100.0 + 0 ~—100.0 Auglo?2! 144 4 0.1 2-77
I 2264 134 583 59 94.1 +235.1 —-56.0 —89.9 Mar—Apr 1973 144 16 4.4 2-13
v - 3114 916 843 408 70.6 —8.0 —55.4 —~51.6  Jul-Aug 1973 271 17 8.6 2-60
v ) 766 446 321 95 41.8 —28.0 --78.7 —70.4  Jul-Aug 1974 130 7 7.2 2-33
VI 2114 1020 681 685 51.8 —33.2 —32.8 +0.6 0nly strata I-V]I were surveyed in Aug. 1972,
VII 116 _ 20 10 — _ _ —50.0 “Strata VII, VIIT and IX were not surveyed in
Vil 1215 - 189 9% = = T aon Jul-Aug 1974
X 399 — 115 57 - = T 04 _ ]
X 298 - 130 157 — — — Toas markedly smaller for caribou groups in
¥ 148 - 56 g - — — Tas7 winter than in summer.
X1 17 — T2 7 — — 1Al Percentages of solitary caribou
XTI 1116 — 116 38 — - T _Tgg among all caribou seen were higher in both
= 776 1532 1805 =60 1 I178 —633 —6so late winter surveys than the three summer
I-VI 8890 2552 2485 1247 713 =26  —5L1 —s00 Surveys,and markedly higherin the winter
VIL-IX 1355 — 390 162 — — T 500 of 1972, The high occurrence of solitary
% X111 2179 - 614 570 — — T 560 caribou in late winter 1972 suggests those
VILXIT 3900 — 938 132 - — T caribou were severely stressed.
XTI 1299 - 3193 1679 — - . 500 We assume that a winter group is

Extrapolated from Tener 1961.

summers (Tables 1, 5, Miller und Russell
1976: App. 4, 6, 7) can often best be ex-
plained by migration to and from the island
and marked variations in the numbers of
animals migrating from year to year (Miller
etal. 1977).

" The similarity of estimates for
eastern Melville (strata I-V) and the Dun-
das Peninsula (stratum VI) suggests little
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 entire island (Table 5).

In summer 1974 strata VIT-TX were
not surveyed due to delays caused by
weather and mechanieal problems with the
aircraft. Also, stratum TV was not surveved
until after the caribou had started a late
summer movement, possibly pre-rut, from
interior plateaus 1o coastal areas on other
strata. Thus, we recalculated and extra-
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‘polated estimated values for those strata.
There was no evidence to suggest that the
decline in caribou numbers on Melville
I[sland 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 to 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 by stratum in Miller and
Russell 1976:App. 19-23). Both the mean

group size and range of group sizes are

composed of a family gathering or sex- and
age-related companion animals and that
such a group is the closed social unit. We
could further assume that the largest winter
groups seen reflect the current maximum
size of those social units. Therefore, it is
likely that the large groups, possibly in ex-
cess of 20 individuals, are aggregations of
closed social units. In the summers of 1972
and 1973 the ranges of group sizes were
similar but in summer of 1974 there were
more small groups and no comparably large
groups. Although large groups were not seen
in summer 1974, the average group size was
only slightly lower than the previous sum-
mers. This persistence of similar mean
group sizes can be explained by the reten-
tion of social units in forming summer aggre-
gations even after severe winter mortality.
Fewer caribou were present in summer
1974 but they still formed aggregations.

Again the distributions of groups 1n
late winter 1972 and 1973 reflect the rela-
tive severity of those winters (Figs. 3a and
3¢). In March-April 1972, 57% of all
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groups were clumped on the Sabine Penin-
sula (strata I and IT), but in March-April
1973 only 3% of all groups seen were lo-
cated there. In late winter 1972 only 12% of
the groups not seen on the Sabine Penin-
sula exceeded the mean group size. In
Mareh-April 1973, 90% of the groups seen
off the Sabine Peninsula exceeded the mean
group size. In late winter 1973 the number
of groups on western Melville increased
from 7% in March—April 1972 to 20%; and
on Dundas Peninsula (stratum VI) from
10% to 26%. A major distribution, 77% of
all groups seen, was along a northeast—
southwest axis on eastern Melville and
Pundas Peninsula, where 82% of the groups
were larger than average.

Incomplete surveys in summers
1972 and 1974 prohibit a detailed analysis
of grouping over the entire island during
the summer (Fig. 3b, d, e). On Eastern Mel-

{stratum V), however, the distribution of
groupings exceeding the mean group size
is a further 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 respectively) de-
spite apparent extreme variation in envi-
ronmental stress. This condition suggests
some aflinity by cloged social units for cer-
tain aggregations — the existence of clans.
If this assumption is correct it would ex-
plain the retention of the number of aggre-
gations with reduced overall sizes in sum-
mer 1974, Mortality appeared widespread in
1973-74 and all or most closed social units
.would have experienced mortality. There-
fore, their subsequent gathering into aggre-
gations composed of a more or less fixed
number of closed social units would result
in overall smaller aggregations.

In summer 1972, 70% of all groups
on stratum VI exceeded the mean group
size, 53% in 1973, and 879 in 1974, Those
data suggest that strata IV and VI were pre-
ferred summering areas for most of the
larger aggregations of caribou. Preference
for strata IV and VI persisted after the high
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mortality of winter 1973-74, indicating that
surviving caribou moved to those strata and
or that most of the mortality oceurred in
otherv strata:

In mid July 1961 Tener (1963) sawa
total of 182 groups of caribou on Melville of
which 27 were solitary animals. Mean group
size excluding solitary animals was 4.8 and
including singles was 4.2 caribou {calcu-
lated from Fig. 2, Tener 1963). Several of
Tener’s (1963} observations of group
sizes were distinelly different from those
obtained duriug our three summer surveys.

I summer 1961 mean group size
was low, apparently caribou were not form-
ing aggregations at that time. Again, in 1961
the small maximal group size of 20 probably
reflects the lack of aggregation. Only 7% of
all 182 groups were composed of more than
nine caribou in 1961 (Tener 1963}, In 1972,
1973 and 1974, however, 33%, 31% and
20% of the groups 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%). Percentages of pairs varied con-
siderably, but higher representation in 1961
could have reflected the high calving suc-
cess. Highest calving suceess from 1972 to
1974 was in 1973, and segregation of pairs
does not support that assumption: only 25%
of the pairs were mother-young groups.

Reasons for the observed differences
in grouping statistics from 1961 10 1972-74
are abstruse, Tentatively, we could expect
that the higher densities of 1961 would have
resulted in larger groups. It is possible,
however, that greater intolerances brought
on by stress through competitive foraging
resulted in group fragmentation. Also the
high productivity in summer 1961 may have
led to widespread aggression by maternal
animals toward companion animals, 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 numbers of musk-
oxen during each survey, however, were
consistently found on strata X1, VIII and
VI, in that order, throughout our surveys
(Table 8). The importance of strata X111
and VITI was comparable to 1961 findings.
This strong consistent pattern of percentage
oceurrence also held for all 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 consistency
of the order of oceurrence of muskoxen by
stratum deteriorated when it was Lested for
observed Lo expected muskoxen index val-
ues (Miller and Russell 1976:Table 20).
Stratum XI{I remained the most preferred
with the highest densities during all of our
surveys, but it had the second highest index
value in 1961, At one time or another pref-
erences were shown for only 4 of the 13
strata,

We 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 locations,
especially during group fragmentation and
regrouping in the spring and group buildup
in autumn. Exchange of muskoxen most
likely occurs between, at least, the highly
populated strata, especially strata X111,
VI, VII and V1. Movements onto the
Dundas Peninsula (stratum VI} seemingly
in response Lo stress occurred in winter
1973-74. Unfortunately, we 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
yvet been documented on Melville. Seasonal
use of ranges by muskoxen are known to
vary greatly on the Bracebridge-Goodsir
Inlet area of Bathurst Island (Gray 1973)
and the Truelove and Sverdrup lowlands of
Devon Island (Hubert 1974). Tt is likely
that comparable movements occur season-

ally on Melville Island.

Table 7

Observed and estimated densities and numbers

of muskoxen on Melville Island, Northwest Terri-
tories, obtained from aerial surveys

Muskoxen

seen on Muskoxen Muskoxen/ Estimated

and off Transect seen on 100 km? muskoxen
Date transect width km transect Mean + SE  Estimate -+ SE.
Mar-Apr 1972~ 2068 0.8 267 5.1 1.0 2150 410
: 1.6 836 8.0 1.1 3394 478
Aug 1972t - 578 0.8 — — —_— e - —
1.6 249 2.3 0.6 986 264
Mar-Apr 1973 2602 0.8 198 3.7 0.9 1645 386
1.6 760 7.2 1.1 3025 455
Jul-Aug 1973 2380 0.8 493 9.3 2.2 3519 922
) 1.6 798 7.5 1.5 3171 627
Jul-Aug 19742 1548 0.8 251 7.2 2.1 1997 588
1.6 431 5.8 1.4 1717 412

0nly strata I-VI were surveyed in Aug. 1972 and
no 0.8 km strip was estimated because a helicopter
was used to do the survey.

Strata VII, VIIT and IX were not surveyed during
Jul.—Aug. 1974; extrapolated value for entire
island equals 2390. .

Table 8§
Percentage distributions of muskoxen by stratum
on Melville Island, Northwest Territories

% N

area of Jult  Mar-Apr Aug?  Mar-Apr Jul-Aug Jul-Aug

Stratum total 1961 1972 1972 1973 1973 1974
1 7.0 5.7 1.9 2.6 1.7 2.4 0.0
I 1.1 6.4 0.2 7.9 3.2 45 1.6
1l 4.6 0.0 0.6 0.9 0.4 0.7 0.0
v 17.2 0.4 7.2 23.9 6.4 12.8 1.2
v 10.8 0.0 1.8 17.5 5.0 4.3 2.4
VI 12.1 0.0 12,9 47.2 11.6 15.7 15.9
Vil 2.4 9.7 3.2, — 3.6 3.1 4.1
VIIl 12.1 272 15.3 —_ 134 171 175
X 7.9 7.1 2.2 — 4.4 4.7 8.7
X 3.3 7.2 2.7 1.7 1.5 1.2
X1 3.9 0.4 6.1 — 5.3 3.7 4.0
X 3.3 0.2 3.7 — 2.5 2.0 2.4
X1 11.3 35.6 39.2 — 40.8 275 38.0
I-v 43.7 12.6 14.8 - 16.6 24.7 8.2
I-V] 55.8 12.6 21.5 — 28.2 104 24.1
VI-IX 22.4 44.0 20.7 — 21.5 24.8 303
X=Xl 2.8 43.4 51.7 - 50.3 34.8 45.6
VI-XITI 44.2 87.4 72.4 — 71.8 59.6 75.9

Exirapolated for number of muskoxen seen on
2and off transeet (Tener 1961).,

Only strata [-VI were surveyed in Aug. 1972, so
1o comparison of percentage distribution for
Aug. 1972 can be made with other years. The
Dreference patterns, however, can be compared.

In all surveys, 1972-74, muskoxen
showed an overall preference for low ground
(Fig. 2a—c}). In all surveys, except in sum-
mer 1973, the preference for low ground on
the Dundas Peninsula (stratum VI), howev-
er, masked the low occurrence of muskoxen
on the low ground of eastern Melville. In
sumnmer 1973 the overall preference for low
ground of eastern Melville was supported
by preferences for strata I1 and IV as well as
stratum VI (Miller and Russell 1976:Table
21). In the two late winter surveys, and the
two surveys when all Melville was surveyed
in summer, there were consistent prefer-
ences for intermediate ground of western
Melville especially stratum X111, There was
also a continued preference for high ground
on stratum X111 Dispersion of preferences
on stratum X1 most likely reflects the
high numbers of muskoxen found there
during all surveys.

The overull distributions of musk-
oxen by zonal distances from the seacoast
are, in general, directly related to the ob-
served distributions by elevation (Fig. 2d-1).
Overall preference was shown in all surveys
for the coastal zone <2.5 km, and the ad-
jacent zone 2.5-5.0 km except for eastern
Melville in summer 1974. Distributions by -
distances {rom the seacoast were tied direct-
ly to major sedge meadow areas and re-
flected 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 and Russell (1976:
Table 22). The distributions of muskoxen
by elevational zones and zonal distances
from the seacoast arve given for strata I-VI
and strata VI-XTIT in Miller and Russell
(1976:Figs. 2,5, 8,11, 14 and 17; Tigs. 3, 6,
9, 12, 15 and 18, respectively).

1.1.6. Muskox recruitment

Muskox calf crops as percentages
of the total animals segregated were 9.5%
for strata I-VIin 1972, 18.7% for strata
[-XT11 in 1973, and 9.7% for strata [-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 those groups of muskoxen
in which calves were segregated, and calf crops as
percentages of ealves to total muskoxen seen by
stratum, Melville Island, Northwest Territories,
summer

No. calves seen

Muskoxen segregated

Calf erops as %
of total muskoxen
segregated by stratum

Stratum 1972 1973 1974 1972 1973 1974 1972 1973 1974
i 2 15 0 15 57 0 133 26.3 0.0
11 3 26 0 16 107 35 6.5 24.3 0.0
1 0 3 0 5 16 6 00 18.8 0.0
v 7 64 0 105 205 94 6.7 21.7 0.0
v , 9 14 1 85 102 53 106 13.7 1.0
VI 28 61 20 259 367 354 10.8 16.6 5.6
ViI — 9 — - 62 — — 14.5 —
VIII — 75 — — 400 — — 18.8 —
X T — - 112 — - 107 —
X — 3 2 — 37 27 — 8.1 74
X1 — 4 7 _ 80 88 — 5.0 8.0
X1t — 11 11 — 48 54 — 22.9 20.4
X111 - 108 106 — 186 803 — 222 13.2
Totals 49 405 147 515 2169 1508

gated, and percentage calf crops are given
by stratum for summers 1972, 1973 and
1974 (Table 9). The among vear differences
in calf production reflect the variation in
severity of the three winters: 1971-72,
moderately severe; 1972-73, favourable;
and 1973-74, severe to catastrophic. With-
in year differences among strata most likely
reflect variations in group composition and
exposure to both recent and then prevailing
environmental stresses.

Although overall percentages of
calves are 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 strata I-V rose from
8.2% in 1972 to 21.1% in 1973 and plum-
meted to 0.5% in 1974. Even including
data from strata VI, where calf production
was highest, annual pevcentages of calves
to total muskoxen segregation for strata
I-VI still reflect the relative severity of the
three wintevs: in 1972 there were 10.8%
calves; 1973, 16.6% calves; and 1974, 5.6%

calves.
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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 calves
by stratum should have been proportional
to the percentage of the total muskoxen
seen on each stratum. If the assumption is
valid, the production of calves was greater
than expected on strata I, V and VIin 1972;
strata I, I1, TV, XII and X111 in 1973; and
only strata XIT and XIIT in 1974.

The number of muskox calves was
the greatest on stratum XIIT in both 1973
and 1974 (Table 9) and represented 27%
and 72%, respectively, of observed calves.
In 1973, 60% and 1974, 42% of all the ob-
served calves were on the Bailey Point area
of stratum X111, Southwestern Melville
appears to be the heartland for muskoxen
on the western Queen Elizabeth Islands.

Muskox numbers
We cannot direetly compare chang-
es in overall muskox numbers or numbers

1.1.7.

by stratum between Tener’s (1961) esti-
mates and Lhe estimate from our surveys of
Melville in 1972, 1973 and 1974 because
Tener’s figures were subjective. He did not
caleulate his estimate from his observa-
tions (Tener 1963). We believe that his
conservative eslimate of 1000 muskoxen
was indeed well below the actual number of
muskoxen that was on Melville in summer
1961. Extrapolation of his observations
would have given over 4000 muskoxen in
1961.

Evaluation of changes in numbers
of muskoxen by stratum is complicated by
some strala estimates of muskox numbers
being lower than the total number of musk-
oxen observed ou those strata. Also, se-
quential events such as total observed
muskoxen on a stratum being nearly equal
in two years but resultant estimates being
lower than the observed in one year and
higher in the other year further complicate
considerations of those data by stratum. The
sizes of existing standard errors of the
estimates (Table 7; Miller and Russell 1976:
App. 24-28) and derived 95% confidence
intervals (=225E) negale comparisons of
the observed to expected values to deter- .
mine changes in muskox numbers by
stratum. We believe, however, that much
of the variation in estimated numbers by
stratum is confounded by clumping phe-
nomena resulting from seasonal and yearly

differences in sizes and numbers of muskox{\\

groups encountered.

The overall estimates (1.6 km strip)
suggest that muskox numbers declined
about 10.9% from late winter 1972 to
March-April 1973 (Table 7). Muskoxen
then inereased about 4.7% in summer 1973
and subsequently dropped 24.6% between
summer 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 calf increment replaced 7.3%
of them. :

Percentage changes in numbers of
muskoxen estimated by stratiun are given
in Table 10 for late winters 1972 and 1973
and for summers 1972, 1973 and 1974,

Table 10

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

Estimated muskoxen % change
Mar-Apr  Aug Mar-Apr Jul-Aug Jul-Aug Winter Summer
Stratum 1972 1972 1673 1973 1974 1972-73 1972-73 1972-74 1973-74
I 123 60 92 0 0 —252 -100.0 —100.0 0
I 19 38 99 118 76 +321.0 41105 +4100.0 —35.6
111 28 0 39 47 0 392 + +  —100.0
v 274 270 266 282 157 2.9 +44  —41.8 443
v 192 137 184 156 12 —-42 4139 —91.2 923
VI 343 480 382 209 488 4114  —56.4 +1.6 41335
VII 115 - 147 135 92 4278 — - —-31.8
VIII 496 — 201 567 388 —594 — —  —3L6
X 40 — 131 281 193 41275 — —  —313
X 127 — 42 65 27 —~66.9 — —  —58.5
X1 197 s 181 89 36 ~8.1 — —  —596
X11 87 - 96 104 9 4103 — — -1.7
XI1II 1353 e 1165 1117 825  —13.9 — — =261
I-v 636 505 680 603 245 +6.9 4194 —5L5 —594
I-Vi 979 985 1062 812 733 +85 —-176 —25.6 —9.7
VII-IX 651 — 479 983 673 —26.4 — — =315
X-XIiI 1764 — 1484 1375 984  —15.9 e — —284
VII-XIII 2415 — 1963 2358 1657  —187 e — =297
I-X11 3394 - 3025 3170 2390  —10.9 B — =246

Although the estimated increase on eastern
Melville (strata [-V) in 197273 could
possibly be accounted for by calf increment,
we do not believe this to be the case, as
survival would have had to have been ex-
ceptionally high. [t is possible that some of
the mortality (suggested by the overall
decline on Melville, 1972-73) took place on
eastern Melville (strata [-V), but was
subsequently masked by movements of
muskoxen from the west {(strata VII-XIII).
Unfortunately, only stratum XII1 was sur-
veyed in the following late winter of 1974.
Therefore, the possibility of movements of
muskoxen between eastern and western
Melville, that could mask mortality which
had occurred on one of those areas, persists.
We saw 1038 muskoxen on stratum XITI
and estimated 1429 muskoxen on 14 April,
1974. Our calculations suggest a 5.6% in-
Creasé over winter 1972 and a 22.7% in-
Crease over winter 1973. We cannot ac-
count for those increases through yearling

- recruitments. Therefore, we suggest, that

our observations of muskoxen on siratum
XI1II indicated that muskoxen bad moved
from other areas during winter 1973-74.
Most likely the influx was from eastern
Melville (strata [-V) to escape the severe
winter conditions there. Our observations
tentatively indicate that movements of
muskoxen do occur between eastern and
western Melville in some winters. Varia-
tions between total observed and estimated
values and the lack of survey information
from strata VII-IX in summer 1974 masks
possible redistributions of muskoxen by
stratum during that time period. But total
observations given in Miller and Russell
{1976:App. 27 and 28) suggest that most of
the mortality occurred on strata [-V
(eastern 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 10

summer 1974 rather than dropping about
28.4% as suggested by our estimates (Table
10, Miller and Russell 1976:App. 27 and 28).
Also, numbers of muskoxen on stratum VI
{Dundas Peninsula) more probably re-
mained about stable rather than increasing
about 133.5% as suggested by our estimates
(Table 10, Miller and Russell 1976:App. 27
and 28). The overall 24.6% decline in
muskox numbers on Melville from summer
1973 to summer 1974 is 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 {rom past knowledge of -
distributions and numbers of muskoxen on
Melville that the changes on strata X—XI1I1
from 1973 to 1974 most closely approxi-
mated the changes on strata VII-IX during
the same period. Also, because calf produe-
tion was extremely low on strata I-VI
(3.9%) and relatively high (13.0%) in
strata X-XII1in 1974, we judged that the
overall percentage of calves to total musk-
oxen segregated on all strata surveyed in
1974 {9.7%) was the hest estimate of calf .
production on strata VII-1X 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 139% increase in number of
muskoxen estimated to be on Melville in
summer 1961.

1.1.8. Muskox groups

Percentage distributions of musk-
oxen and muskox groups by group size are
given in Miller and Russell (1976:Figs.
30-34). No direct relationship between the
highest percentage 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




Table 11

A comparison of grouping statisties from aerial
surveys ol muskoxen on Melville Island, North-
west Territories

Table 12

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

No. groups Crou[} size

inel. No. excl. singles
Date singles singles Mean Range
Mar—Apr 1972 167 6 12.8  2-77
Aug 1972¢ 78 17 9.2 2-24
Mar-Apr 1973 146 0 17.8 2-110
Jul-Aug 1973 310 80 10.0 2-38
Jul-Aug 1974* 247 36 7.2 235

10nly strata I-VI were surveyed in Aug. 1972.
28trata VII, VIIT and IX were not surveyed in
Jul.—Aug. 1974.

sizes were markedly larger for muskox
groups in winter than in summer (Table 11).
We suggest that the larger group sizes in
winter represent coalescence of several
summer groups. Many of those gatherings -
may have a maternal bloodline as a core,
and males of a more or less common stock,

During winter restricted forage
availability and greater energy demands
cause the smaller summer social units to
concentrate on the restricted but more pro-
ductive sedge meadows; hence, the larger
winter groups. Calving takes place while
muskoxen are in winter groups and con-
ceivably larger groups could afford more
protection against predation by wolves. The
muskoxen disperse into smaller closed
social units in late spring and early summer
with the melting of snow and freshening of
vegelation. They remain in smaller groups
until the coming of the rut in late summer
when they merge with neighbouring groups
into larger aggregations.

There was a relatively strong trend
for the largest mean group sizes to be asso-
ciated with the strata that had the most
muskoxen, although there were slight varia-
tions among the survey periods (Miller and
Russell 1976:App. 39-43). The two largest
groups seen, 110 and 77 muskoxen, were on
stratum XITT which was the stratum with
highest numbers and densities. The group
of 110 was a temporary aggregation caused
by the hunting aetivities of a pack of nine
wolves.
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Annual Calves per group

statistics 0 1 2 3 4 5 6 7 8 g 1-9
Average group size }

1972 6.4 9.0 13.8 15.0 240 12.8
1973 55 9.7 92 126 162 221 214 290 280 220 137
1974 55 B4 11.6 139 160 17.7 21.0 - . 11.9
Rangémo i group sizes

1972 917 5.1a 7-24 15-15 24-24 5-24
1973 5.83 5. 91 5.16 B-38 10-32 13-27 16-36 29-29 2828 22-22 5-38
1974 219 3-13 622 11-25 12-19 12-21 21-21 3-25
% of all groups with calves by calves per group

1972 — 7407 407 14.8 58

1973 — 0.0 207 227 203 7.8 5.5 0.8 1.5 0.8

1974 — 315 315 222 7 5.5 1.9

When first observed one wolf was
standing in the middle of theloosely grouped
muskoxen, and the other eight wolves were
all grouped on the eastern periphery of the
muskox group. When we returned to the
area 5 days later we did not see the wolves,
and we observed 109 muskoxen in three
groups. Such siress may commonly be the
cause of temporary formation of large 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-April 1972 and 1973, and
July-August 1973, when the island was
completely surveyed, the number of groups
exceeding the mean group size of each sur-
vey period was 36.2%, 33.3% and 32.3%,
respectively. Strata XTIT, VIIL, VI and IV,
the first four strata in oceurrence of musk-
oxen, consistently had the largest number
of groups exceeding the mean group size
and in the same order (Fig. 4). Those ob-
servations parallel stratum preferences that
we delermined by stratum according to
muskox distribution (Miller and Russell
1976:App. 24-28).

Tener (1963) reported that the mean
group size was 11.9 for muskoxen, exclud-
ing five single bulls, in summer 1961. This
is higher than mean group sizes we found in
summer 1972, 1973 and 1974. We suggest,
the relatively small sample size and high
calf production in 1961 account for most or
all of the differcnces. This suggestion is, in
part, supported by the similarity in group
sizes for 1961 and 1973, when percentage
calf productions were similar.

Calves as percentages of their mater-

nal groups (groups with calves) varied from
7.1 to 28.6% in summer 1972, 7.9 te 40.9%
in summer 1973 and 7.7 to 41.7% in sum-
mer 1974, The observed variations in repre-
sentations of calves 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 calves, on the average,
group sizes increased as the number of
calves in the group increased (Table 12).
Tn summers 1972, 1973 and 1974,
44 3%, 55.6% and 25.6% of all groups of
two or more muskoxen contained calves.
This decrease in 1974 further 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~April 1972; (b) strata I-VI, August 1972;(c}
strata I-XIII, March~April 1973; (d) strata I-XI1I,
July-August 1973; (e} strata I-V1, 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.

Figure 5

E 24 aitieh

07 W5

i
AUG 25- AUG 26197
® 56 CARIBOU 3 Q

BATHURST et s

e

-

A, -
MAR.25-MARJ1LGR S *%a
® 52 CARIBOU . 4 M
& >2camsou | " {‘J‘ .

Ly

© an R

w2 w8

duction. Only 1.9% of all groups seen with
calves were on eastern Melville (strata I-V).
While over 59% of all groups seen with
calves were restricted to southweslern Mel-
ville (stratum XTIT), Bailey Point.

1.2. © Bathurst Island
1.2.1. Caribou distributions
In March-April 1973, 60% of the

caribou were on stratum I11. The remaining

MAR.29-APRIIH7S T ok A
® £ 3 CARIBOQU ¥ F
& >3 CamBOU ‘\5‘!2&)4;‘;# A =B CARIBDU Lﬂﬂ,fw"“
I I L |
T 1 caribou were equally distributed between

stratum 11, 18% and stratum [, 22% (Fig.
5a). Thus, the caribou preferred only stra-
tum IT1, occurred as expected on stratum 1,
and were below the expected rate on stra-
tum I1.

In March 1974 the distribution of
caribou was similar to March-April 1973,
Seventy-four percent of the caribou oc-
curred on stratum 111, 21% on stratum 1,
and 5% on stratum I in March 1974, How-
ever, actual numbers, both observed and
eslimated, were dissimilar between years
{Table 13). The observed distribution again
indicated that caribou preferred only stra-
tum 111, but occurrences were lower than
expected on both stratum T and stratum I1.

In August 1974, the distribution
(Fig. 5¢) varied considerably from the 1973
and 1974 late winter surveys (Fig. 5a, b).
No caribou were seen on transect in stratum
111, although 15% of the total caribou ob-
served were off transect on that stratum.
Based only on the transect observations
83% of the caribou occurred on stratum IT
and 17% on stratum . A preference was
shown by animals on and off the transect
for stratum Il and occurrence on strata 1
and 111 was only as expected.

The distribution of caribou in
August 1974 was comparable to that ob-
served in June—July 1961 (Tener 1963) and
was reversed from the patterns of March-
April 1973 and March 1974. Tn 1961, Tener
eslimaled that over 54% of the caribou were
on stratum II, and 45% and 0.4% on sira-
tum | and stvatum 1, respectively.

The results of both late-winter sur-
veys (Table 13) indicate that the southeast-
ern part of the island (stvatum I11) is the
major wintering area. The distributions of
caribouw in June—July 1961 and in August
1974 indicate that in summer most caribou
on the island range ever the northern part.
These tindings ave in agreement with state-
ments by Inuit residents of Resolute Bay
(Bissett 1968, I'reeman 1974) who believe
that the cartbou on Bathurst winter in the
southeast, move Lo the northeast to calve,
summer in the north, and return south in
the autumn.

Anindex tolthe preferencesshown
by caribou for established elevational zones
is given by stratum for the three surveys in
Miller and Russell (1976:App. 44 and 46).
In March-April 1973 caribou showed the
greatest preference for areus between
60-300 m in stratum TIT. This preference is
masked in thie overall distribution of ear-
ibou by elevation (Fig. 6a) because of the
relatively low oceurrence of caribou within
these zones on strata T aud 11 Tn March
1974 more of the observed caribon had
shified to lower elevations, but some still
showed a preferenee for the high ground of
stratum [ (Fig. 6b). In August 1974 the ob-
scrved caribou had moved to higher ground
(Fig. 6b) and showed the strongesl prefer-
ence for the 151-300 m zone in stralum 1T,

The distributions of caribou by
elevation du ring the three surveys indieate
an overall preference for intermediate and
high elevational zones. Tt is our observa-
tion that, in summer, caribou on coastal
areas usually forage on the higher and drier
sites. We assume that the preference shown
%3}" caribou for the low ground of stratum 111
in March 1974 was in response to stresses
of the severe winter conditions at that time,

Table 13

Observed and cstimated densities and numbers
of Peary caribou on Bathurst Island, Northwest
Territories, obtained from acrial surveys

Caribou
seen on Caribou Caribou/ Estimated
and off Transect seen on 100 km® caribou
Date transeet width km fransect Mean  + SE  Estimate  + SE
Mar—-Apr 1973 203 0.8 83 4.1 0.9 654 143
1.6 134 3.3 0.5 527 79
Mar 1974 81 0.8 31 .5 0.3 24 81
1.6 58 1.4 0.4 226 59
Aug 1974 84 0.8 16 1.2 0.7 187 115
1.6 41 1.4 0.8 231 130

Anindex tothe preferences shown by
caribou for zonal distanees {rom the sea-
coast is given by stratum {or the thvee sur-
veys in Miller and Russell (1976:App. 45
and 47). The overall oeccurrence of caribou
in relation to the seacoast in Mavch-April
1973 indicates preference for those sites
>15.0 km inland, but suggests preferences
forsites >10 km infand (Fig. 6¢). No over-
all preferences were clearly determined in
March 1974, Weak preferences were sug-
gested however, for the 10.1-15.0 km and
>15.0 km zones (Fig. 6d). Within stratum
preferences were highly variable in March~
April 1973 and March 1974 (Fig. 6¢), and no
pattern could be discerned. In August 1974
the pattern of distribution in relation to the
seacoast chunged markedly from those pat-
terns observed in lute winter (Fig. 6¢, d).

Total absence of caribou on sites
within 2.5 km of the seacoast in August
1974 was in contrast with Tener’s (1963)
observation of a strong coastal affinity by
caribou on Bathurst in June=July 1961.
This preference may still cceur in eurly
summer when they are moving into calving
and early summering areas.

1.2.2. Caribou recruitment

We did not identify any short vear-
ling { <1 year of age) caribou during cither
1973 or 1974 late winter surveys. No car-
ibou calves were observed during the August
1974 survey, and we conclude that few, if
any, calves were born or successfully
reared that year.

1.2.3. Cartbou numbers

In summer 1973 as delays prevented
asurvey of Bathurst we have ealculaled an
estimale for caribou numbers. We base our
caleulations on the previous late winter
cstimates for that island, an assumed winter
average mortality and the average percent-
age of calves seen on four other islands
in summer 1973 (Miller and Russell 1976:
100-101). Before caleulating the summer
estimate, however, the 1973 winter esti-
mate had to be corrected for possible
observational error that was probably in-
herent in all of our late winter surveys of
caribou. The error would result from the
difliculty of seeing whitish-coated caribou
against a snow background cansing “lower”
winler counts. The late winter counts on
Melville, Prince Patrick, lglinton aud Byam
Martin islands in 1973 were consistently
exceeded by the subsequent summer counts
and estimates (exclusive of newhorn
calves). Using data from those islands we
determined the degree of assumed observa-
tional error, and corrected our 1973 late
winter estimate of caribou on Bathurst
accordingly. The caleulations gave an esti-
mate of 721 caribou on Bathurst in July-
August 1973, Subsequent computer anal-
vsis placed the cstimate at 712 caribou.

Tener’s (1963) estimate of 2723
caribou in summer 1961 and ouv estimate
of 712 in summer 1973 indicate a decline of
73.9% during the 12-year period. The esti-
mated percentage decline of caribou on Mel-
ville for the same period was similar, 12,799
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Figure 6 ]
Distribution of Peary caribou and muskoxen on
Bathurst Island, NWT, (a) by elevational zones, i
March-April 1973; (b) by elevational zones, 1974, !
(c) by distance from the seacoast, March-April |
1973; {d) by distance {rom the seacoast, 1974. No |
survey July—August 1973, '
i

Ficure 6 Tablel4 Table 15
¥ ; A comparison of grouping statistics from aerial Observed and estimated densities and numbers
Al imals o animals ¢ surveys of Peary caribou on Bathurst Island, of muskoxen on Bathurst Island, Northwest Terri-
o 3

L1 % land area (N 16 090 km?) Northwest Territories tories, obtained from aerial surveys

[ % land area (N 16 090 km?)

100 Caribou Mar. 29-Apr. 3 (N 203) 100 Caribou Mar. 26-Apr. 3 (N 203) No. groups Group size Muskoxen o
- Muskoxen Mar. 29-Apr. 3 (N 446) - R Muskoxen Mar. 29-Apr. 3 (N 446) { inel. No.  excl.singles seer on Muskoxen Muskoxen/ Estimated
Date singles singles m—r'l——lg_nge and off Transect seen on 100 km* muskoxen
90 90 i Mar-Apr 1973 69 10 33 2.6 Date transcct width km transect Mean + SE Estimate 4+ S5k
' ) Mar 1974 41 17 2.7 9-4  Mar-Apr 1973 446 0.8 77 3.8 1.7 607 273
80 |80 Aue 1074 11 T 64 203 1.6 170 4.2 1.2 672 194
= Mar 1974 285 0.8 60 29 1.0 468 162
70 to 3425, 73.2%; and on Prince Patrick 16 134 39 08 599 121
slightly less, 2254 to 807, 64.2%. The Aug 1974 105 08 16 08 05 136 78
|60 marked decrease between summer 1973 and 16 37 1.0 0.4 164 70
summer 1974 of about 68% accelerated the
150 decline ot Bathurst from summer 1961 to add further support to the expected trend of ~ There appears to be no direct relationship
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1974 to 91.5%.

If the 1973 adjustment for observa-
tional error in winter is applied to the
March 1974 estimate of caribou (226) on
Bathurst the vesult (278) is higher but
similar to the August 1974 estimate of 231,
suggesting that losses after March were
about 20%. There is a possibility, however,
that some of the mortality that occurred
between March and August was offset by
the veturn from Cornwallis of earibou that
had moved there in winter.

1.2.4. Caribon harvest

The caribou on Bathurst Island are
hunted by the Inuit of Resolute Bay. The
kill statisties (Miller and Russell 1976:Table
29) vary according to the source. However,
all 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 (Freeman'1974). The increased
kill supports that supposition.

1.2.5. Caribou groups

Average group sizes in August 1974
greatly exceeded those for March-April
1973 and March 1974 although the number
of groups seen in August 1974 was reduced
by factors of 4.9 and 2.9 from those groups
seen during the respective spring surveys
(Table 14, and by stratum in Miller and
Russell 1976:App. 49). These observations

greater dispersion and smaller group sizes
in winter than in summer. The persistence
of this pattern in a summer following a
severe winler suggests that mortality (un-
less total) and stress do not strongly in- .
fluence the subsequent pattern in the fol-
lowing season, and that such behaviour is
apparently density independent except in
magnitude.

Between 19 June and 7 July 1961
Tener (1963) recorded 79 groups of caribou
with average group sizes of 3.7 to 4.7 (22
solitary caribou excluded). Reasons for the
higher average group sizes in August 1974
{Table 14) than in June—July 1961 are ob-
scure, Perhaps, the differences were due to
the relalively small sample size and the
comparative lateness of the survey in 1974,
QOur impressions, supported by grouping
data for Peary caribou on Melville and
Prince Patrick islands, are that caribou
groups increase in size prior to calving, sta-
bilize or temporarily decrease during calv-
ing, then increase during postealving from
late July at least into August. This pattern
of summer group formation is comparable,
on a smaller scale, to the grouping tenden-
cies of barren-ground caribou on the main-
land (Miller 1974). Group sizes become
larger when the caribou leave coastal sites
and move to inland areas in late July and
early August.

Percentage disiributions of caribou
and caribou groups by group size are given

in Miller and Russell (1976:Figs. 44-46).

between the group size with the greatest per-
centage of the total caribou seen and the
group size that represents the greatest per-
centage of groups seen. Although data from
Table 14 and Miller and Russell (1976:App.
49) indicate no marked influence of mor-
tality and stress on groupings in following
seasons, there does appear to be a strong
influence causing reduction in group size
during the period of stress and mortality. In
March—April 1973, groups of more or less
than the mean group size were found on all
strata (Fig. 5a) but in March 1974 no groups
exceeded the mean group size in strata |

and 1T (Fig. 5b). This further supports the
belief that mortality and stress ave largely
responsible for the observed distributions.
Only the smaller groups or remnants of
large groups remained on strata I and If fol-
lowing the unfavourable winter of 1973-74.

1.2.6. Muskox distributions

The distribution of muskoxen
among the three strala of Bathurst 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 numbers of muskoxen
were found on siratum 1 during all three
surveys: 48% in March-April 1973, 74% in
March 1974, and 50% in August 1974, Stra-
tum I contained 24% and 20% of the
muskoxen in March—April 1973 and March
1974, respectively, but 48% in August 1974,
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Figure 7

Distribution of muskoxen by group sizes less than
or equal to and greater than the average group
size, Bathurst Island, NWT, (a) March-April 19735 '
(b) Mareh 19745 (¢} August 1974,

Table 17
Observed and estimated densities and numbers

Table 16

Figure 7 ) o
A comparison of grouping statistics from aerial

Muskoxen on stratum I decreased from

habitat for muskoxen on Bathurst Island.

1.2.7. Muskox recruitment

As few muskoxen are born before the
first week in April, it is not surprising that
no calves were seen in either the March-
April1973 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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In 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%) of 105 muskoxen seen
in August 1974 were yearlings. Although
we lack data on nurmbers of muskoxen that
were born in 1973, we can conclude that
few of them survived until their second
summer.

solitary muskoxen and the average group
size was relatively large, as expected for
late winter. 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 cover forced the ani-
mals to leave their normally preferred
feeding sites to seek forage on windblown

1.2.10. Bracebridge-Goodsir Inlet area

The valley between 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
west across central Bathurst. It is of special
Interest because of the long-term biological
studies being conducted there by the
National Museums of Canada. Therefore,
we have compiled separately the total num-

1.3.1. Caribou distributions

~ Distributions of caribou on the
island (Table 17, Fig. 8, Miller and Russell
1976:App. 54) were not markedly different
between surveys, with the exception of in-
creased occurrence of caribou (26%} on
stratum [11 in July 1974, Percentage fre-
quency of occurrence was always greatest
on stratum 1: 84%, April 1973, 86%, July-
August 19735 73%, April 1974; and 64%,
July 1974. Caribou showed a preference for

o 10 o
.28% of the total in March-April 1973 to 6% « ! © surveys of muskoxen on Bathurst Island, North. of Peary caribou on Prince Patrick Island, Northwest
in March 1974, No muskoxen were seen on a " : o wrest Territorios Territorics, obtained from acrial surveys
transect on stratum I in August 1974, but No. groups Group size Caribou
8% of the total muskoxen seen on and off BATHURST Varcy s ¢ inel.  No.  excl.singles scen on Caribou Caribou/ Fstimated
transect were on stratum I, The observed N ,f (}1 Date singles singles Moan o Range and off Transect seen on 100 km? caribou
distributions indicated that muskoxen pre- ;i( \‘} \"ﬂ'gs | Mar—Apr 1973 32 0 13.9 5-39 Date transect width km transect Mean + SE - Estimate + SE
ferred only stratum I1I. Muskoxen occurred < a\%(:\ Mar 1974 48 ) 6.0 9-17 Aprl973 549 0.8 192 G5 95 1504 395
on stratum 11 at lower rates than expected " 7 . «:\\?’7 i w1 | Aug 1974 29 4 4.0 2-10 1.6 351 8.7 1.7 1381 269
during March-April 1973 and March 1974, [~ V{’;A .\?ff: - _ Jul-Aug 1973 329 0.8 a5 1.2 17 575 BT
and as expected in August 1974. Muskoxen (’/\‘}?J;' L sparsely-yegetated ridges and knolls. The 1.6 205 5.1 1.6 807 - 259
on stratum I occurred as expected in A("'?Q’ h BILE_ Se G exposed sites could not support large groups  Apr 1974 370 0.8 6l =5 1o 1255 206
March—April 1973, then dropped to lower At o ae a ({f muskoxen if“’ extended periods. Morta- 1.6 274 6.6 1.3 1049 212
than expected rates of occurrence in March e i . .. lity and behav1oufal response to stress re- Jul1974 469 0.8 72 3.5 13 550 204
AT it I T R N fa
imated the . 51 UKo <. ; 54 MUSKOXEN % A o £ ¢ . V
greatestT ;;i;flltggeg )Ofa rfl?l:liz)xen {46%) on P Lﬁ”fﬁ\f?ﬁ L-8 msone L e X fragmentation of groups and the unu.sual bers of cgribou angl muskoxen secn on the stratum I during all surveys and for stratum
stratum 111 in June-July 1961, with 36% on » ) - occurrence of sol.nary muskox bullsinlate  area duru‘lg Te:ler's (1961) survey in 1961 HT in July 1974. Caribou occurred at lower
stratum I and 18% on stratum II. Findings . [ Lol winter. The relatively low nurpber of groups  and ours in 1973 and 1974, Values in rates than expected on stratum 11 during
from 1961 (Tener 1963) and 1973 and 1974 ! | I gnd the small average group sizes obseljved parentheses are percentages of total num- all surveys, and on stratum 11l during the
indicate that most muskoxen frequent cen- in August 1974 resulted from the continued  bers of the species seen both on and ofl first three surveys. In summer, caribou
iral and southern Bathurst Island. i 1 1.2.8. Muskox numbers . loss ofmuskoxen_ on Bathurst from March transect during the surveys. tended to shift to the south and east coastal
Muskoxen showed strong overall Tener (1963) estimated that there to Augusf 1974. Unlike caribou, the effects . In June-July 1961 only one of the areas of stratum |, am‘i alfso stralum IITin
preference for the <60 m zone (Fig. 6a, b) BATHURST e SR were 1136 muskoxen on Bathurst in the Qf mortahty and stress were strongly ev- caribou seen by Tener (1961) was on the }974. Our obsel-ve‘d dlstl-lbutlon ?f caribou
during all three surveys and for the zonal o e summer of 1961. According to our surveys . identin the grouping pattern of summer area. During our surveys more caribou in July 1974 was S{mllflr to Tener’s (1961)
distance within 2.5 km of the seacoast in N Neg ok the number had decreased by 40.8% to 672 - 1974 were seen on the area, even though total observed distribution in July 1961: stralum
March—April 1973 and March 1974, with a gm Lo “f" by March—-April 1973 (Table 15, and by ) _ Disiributions hetween Ma}"ch:,April caribou numbers had decreased: March- I, 68(,.'70 in 1961, 64% in 1974; stratum 11,
suggested preference in August 1974 (Fig. ] { \L”“QQTV Lt | stratum in Miller and Russell 1976:App. / 1973 (Flg 7a) and March 1974 (Fig. 7b) April 1973, 18’(9%} ; Maffh 1974, 2 (2%); 14% in 1961, 11% in 1974; and stratum IT1,
6¢, d) (see also, Miller and Russell 1976: = \? X : =1 50). The numbers of muskqxen further de- V:’el'e‘SlmllaI' except for the overall reduc- and August 1974, 41 (49%). 18% in 1961, 26% in 1974.
App.51and 52). Within stratum, preferences R % creased by 22.3% from April 1973 to March tion in group sizes and the marked absence i In 1961 Tener (1961) saw 167 Unfavourable weather ca.used '
were always greatest for the <60 m area of P e A 1974, and between March and July 1974 of groups larger tha? thf mean on stratum {69 /o)'muskoxen on t'he Bracebridge- lengthy delgys between survey flights in
stratum I11. We do not know to what degree “;//WN‘” { there was a sharp decrease of 69.6%. The L. In August 19’?4' (Fig. 7c) there was a Goodsir lowland. Dul‘l%lg our surveys the.re summer 1973. Therefore, movements of
environmental stresses influenced prefer- ﬁﬁ“ . .0 decrease from March-April 1973 to August marked decrease in ‘number and sizes of were fewer muskoxen in the valley, both in  caribou from unsurveyed to suryeypd areas
ences for inland sites on stratum I11. We <, ‘ 1974 was 75.6%. The overall decrease in groups on stratum IT. Although stratum III  absolute numbersﬂand as a percentage of;' could have taken place (resuh‘s' indicate
believe, however, that movement to the s -{““”"_ N & number of muskoxen on Bathurst between ‘ remained the preferred area, the number of Lhe totgl: ’109 (24%) in E\{archff\pnl(;‘}{ 3,  thatthe reverse was not true). I'he tragksl
interior in summer along water courses is a5 wsonen | %.,,3 ia) summer 1961 and August 1974 was 85.6%. muskox.en noticeably decreased and the 75 (26%) in March 1974, and 20 (19%) in of many caribou leading north fl:om Wilkie
part of the normal pattern. The coastal - proportion of groups below mean group August 1974, Point al‘ong the shores of Intrepid Inlet
areas of stratum 111 and, to a lesser degree i I 1.2.9. Muskoxen groups ' sizeincreased as a result of the spring ) S were cvidence that such a movement may
the interior, must be considered as critical 1 1 In March-April 1973 there were no die-off. 1.3.  Prince Patrick Island have preceded our survey of stratum 11T on

21 August 1973. Caribou were apparently -
moving inland by that time, and many car-
ibou trails in the light snow cover on stra-
tum ITI suggested more caribou had sum-
mered in the arca than were observed.

We believe that stratum T is pre-
ferred in both winter and summer with south
and east coastal sites being selected more
in summer than winter. Stratum 11T appears,
to be used only in early summer. Occur-
rence of earibou on the Beaufort Formation




of western Prince Palrick was much greater
in 1973 and 1974 (Fig. 8) than in 1961.

An index to the preferences 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 (I7ig. 9a, b). These overall
preferences, however, masked the redistri-
bution of caribou in July 1974 when the
greatest preference was shown for the
<60 m coastal zone on stratum [1I. This
observed preference most likely reflects the

comparatively earlier date of survey in sum-

mer 1974 than in 1973. The use of the low
ground of stratum IIT appears to be a tem-
poral preference during early summer
which we suggest may be tied to post-calv-
ing migralory 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 seacoast
in both April 1973 and 1974 (Fig. 9¢, d)
indicale strong preferences only for areas
>15km inland. Strong within stratum
preferences were shown only for the
>15km area of stratum I. An overall
reversal of late winter distributions
relative to the seacoast occurred in both
summers (Fig. 9¢, d). Although the overall
preference was for the <2.5 km zone in
summer, the strongest within stratum
preference was shown for the >15km area

.of stratum T in July-August 1973. Smaller

within stratum prefercnces were also
shown for the 10.1-15.0 km zone and were
suggested for more coastal areas in July—
August 1973. In July 1974 caribou showed
the strongest preferences for coastal areas
of strata | and 11T with smaller preferences
forzones up to 10 km from the seacoast.
Iiven though caribou occurred at a
lower rate than expected on <60 msites in
July-August 1973 (Fig. 9a), they did show

apreference for coastal areas in summer
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Figurc 8

. Distribution of Peary caribou by group sizes 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 coastal areas they usually seek
out higher and drier ground on those sites.

1.3.2. Caribou recruitment

No short yearlings were 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
winter of 1973-74 appeared only moderate-
ly stressful to caribou on Prince Patrick.

Caribou calves represented 10.7%
(33) of the caribou segregated in July-
August 1973 and 7.0% (33) of the caribou
seen in July 1974. The lower percentage of
calves in summer 1974 than in summer
1973 indicates that the 1974 calf crop was
relatively poor or that substantial mortality
occurred before we surveyed in 1974.

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

Figure9

Distribution of Peary caribou and muskoxen on i
Prince Patrick Island, NWT, (a) by elevational

zones, 1973; (b) by elevational zones, 1974; (c) by
distance from the seacoast, 1973; (d) by distance

from the seacoast, 1974.
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Table 18

A comparison of grouping statistics from aerial
surveys of Peary caribou on Prince Patrick Island,
Northwest Territories

No. groups Group size

incl. No.  excl.singles
Date singles singles Mean Range
Apr 1973 108 3 52 2-18
Jul-Aug 1973 82 19 4.9 1-18
Apr 1974 98 15 43  2-16
Jul 1974 9l 14 59 2-18

1.3.3. Caribou numbers

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
Miller and Russell 1976:App. 54}. Caribou
numbers decreased from April to August
1973 and from April to July 1974 (Miller ez
al. 1977). This reduction was a reversal of
the trend on Melville Island and suggested
a spring movement of caribou from Prince
Patrick to Melville and areturn movement
in autumn after freeze up (Miller et ol
19773.

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% from April 1973 1o July
1973, and had risen 30% by April 1974 to
subsequently drop 41% bv August 1974,
for an overall decrease of 35 dunng the
period of surveys.

Tener (1963) estimated that there
were 2254 Peary caribou on Prince Patrick
in July 1961. Results from our summer

-surveys indicate that numbers of caribou

have declined from 1961 to 1973 by 64%
and from 1961 to 1974 by 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, by stra-
tum in Miller and Russell 1976:App. 59).
Smaller group sizes in winter are more ev-
ident, albeit, not strongly so by within
stratum ;malv is. Pelcemdue 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
season. Although the ratios of groups above
and below mean group sizes (X) did not re-
main constant, the number of groups seen
by season (Table 18) and the numbers
above and below the means did show a
consistent relationship.

=x >%
April 1973 71 37
April 1974 72 26
July-Aug. 1973 62 20
July 1974 59 32

We believe that the deviation from
the expected patiern of group sizes of cari-
bou by season was due to the relatively
dense concentrations of caribou wintering
on restricted areas. Only late winter den-
sities of caribou on stralum I in 1972 and
stratum VI in 1973, Melville Island, ex-
ceeded the densities on stratum I, Prince
Patrick Island. Apparently, patchy avail-
ability of winter forage caused clumping of
caribou which led to larger groups in winter
on Prince Patrick.

The marked spring migrations of
caribou to other islands reduced the num-
bers of caribou summering on Prince
Patrick. We could not determine how mi-
gration affected summer group sizes. It is
likely, however, that if all of the wintering
caribou staved on Prince Patrick each
summer, resultant posl-calving aggregalions
would have led to more large groups and or
larger average sizes of summer groups.

Muskox distributions

The distributions of muskoxen on
Prince Patrick during all surveys were
limited to the coastal area east of Mould
Bay and the land adjacent to Intrepid Inlet
and Jameson Bay, with the exception of one
bull muskox seen about 15 km from the

1.3.5.

west coast of the island (Fig. 10). During
three surveys most of the muskoxen were
east of Mould Bay on stratum I: 61.1%,
April 19735 54. 7%, April 1974 and 84.0%,
July 1974. Redistribution occurred in the
spring of 1973 and in July-August 1973
most of the muskoxen (58.5%}) were on
stratum 1.

The distributions obtained 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 were consistent from April
1973 through April 1974. The shift to stra-
tum J in July 1974 appears to reflect redis-
tribution from strata IT and 111, but the
lower number of muskoxen seen in July
than in April 1974 (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 change in observed numbers,

Within stratum preferences are
partially masked in the overall distribu-
tions of muskoxen by zonal distances from
the seacoast (Fig. 9¢, d, preferences by stra-
tum are given in Miller and Russell
1976:App. 61) as indicated by muskox
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
shifted more to coastal sites less than 2.5 km
from the seacoast of stratum T in July 1974.

Our observations indicate that cur-
rently only the headlands between Mould
Bay and ]ntrepld Inlet and Fitzwilliam
Stldll’ are important to muskoxen on Prince
Patrick. We suggest from our empirical
impressions of the island, that the areas
currently oceupied by muskoxen represent
most of the habitat suitable for them.

1.3.6. Muskox recruitment

In April 1973, 3.2% (3) of the musk-
oxen seen were short vearlings; we did not
see any newborn calves. In July-August
1973, however, we could not identify any

Figure 10

Distribution of muskoxen by group sizes less than
or equal to and greater than the average group
size on Prince Patrick Island, NWT, (a} April
1973; (b) July-August 1973 (¢} April 1974; (d)
July 1974,
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vearlings, but the calf crop was 16.0% (15)
of the observed muskoxen. In April 1974
the short yearlings represented 6.2% {4} of
the 65 muskoxen segregaled and newborn
calves 3.1% (2). Again, in July 1974 we
identified no yearlings. The calf crop had
risen to 6.2% (5) of the observed muskoxen.
Our observations indicate that year-
ling survival was nil in 1973 and 1974 even
though both winters appeared to be favour-
able and moderate, respectively, on Prince
Patrick. The low number of calves in 1974
suggests that production was poor or a
substantial loss occurred prior 1o our sur-

vey. Woll predation possibly had a strong
impact on the limited number of young
produced by the few muskoxen on Prince
Patrick. Wolves are attracted to the weather
station at Mould Bay and there is an active
wolf den tn the vicinity. These conditions
likely result in a higher than normally ex-
pected occurrence of wolves on the adja-
cenl muskox areas and subsequently more
predation on young muskoxen.

1.3.7. Muskoxnumbers
Muskoxen were in low numbers

{Table 19, Miller and Russell 1976:App.

62) and in restricted distributions (Fig. 10)

o on Prince Patrick, The occurrence of musk-

oxen, however, does apparently vepresent

a recolonization, most likely from Melville
Island, since 1961, Tener {1963) did notl see
any muskoxen on Prince Patrick in the
summer of 1961, and he concluded that
muskoxen probably did not inhabit the
island at that time.

The oceurrence of low numbers of
muskoxen it few groups and their restricted
distributions confounded the subsequent
estimales (Table 19), Variations in 0.8 and
1.6 km strip estimates most likely reflect
error iu the technique most likely caused by
differences in clumping of muskoxen on the
two strips. We suggest the totals of musk-
oxen seen on and off transects more closely
approximate the actual number of musk-

d oxen on Prince Patrick at that time than do

the estimaltes.

1.3.8. Muskox groups

The low number of muskox groups
does not allow delailed analysis of grouping
data {Table 20, Miller and Ru:-,sell 1976:App.
63). Although weak, the expected patlern
of larger average group sizes in winter than
in summer did hold. The small number of
groups tended to mask this condition as -
shown by a comparison of percentage distri-
bulions of muskoxen and muskox groups
by group size in Miller and Russell {1976:
Iigs. 68-71). No relationship between the
highest percentage of total muskoxen seen
and the group sizc representing the highest
percenlage of observed groups was evident
among muskoxceu on Prince Patrick.

Tu April 1974 the greatest number
of muskoxen was gsecu and the extreme in
ranges of group size by survey period wus
obtained. These conditions suggesl ingress
during the winder of 1973-74 as it is un-
likely that we missed a large group of musk-
oxen during both previous surveys.

14, Mackenzie King Island

On 15 April 1973, we covered
12.5% of the islund. On 11 April 1974, we
increased the coverage Lo 25%. In 1973 we
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saw only three 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. Tn July 1961 Tener
(1963) observed 111 caribou and estimated
2192. Macpherson (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 ohservations. Stefan-
sson (1921) who discovered the island,
described finding tracks in June 1915,
which suggested the caritbou were more
numerous than on Banks Tsland where he
had estimated 2000-3000 caribou. The
following vear in September, however,
Stefansson noted the caribou were *'...
one tenth as numerous as a year and half
before.” (Stefansson 1921:476). Although
there is evidence for seasonal as well as
longer-term changes in caribou numbers,
itis 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 decline 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 of four on the north-
west and a group of two on the eastern part
of the island. C. I. 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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Table 19

Observed and estimated densities and numbers

of muskoxen on Prince Patrick Island, Northwest
Territories, obtained from aerial surveys

Mu:;onxsz Muskoxen Muskoxen/ Estimated

and off Transect seer on 100 km?® muskoxen
Date transect width km transect Mean + SE  Estimate + SE
Apr 1973 95 0.8 13 0.6 0.4 102 62
1.6 22 0.5 0.3 86 43
Jul-Aug 1973 94 0.8 21 1.0 1.0 163 169
1.6 39 1.0 0.6 152 101
Apr 1974 105 0.8 0 — — — -
1.6 23 0.6 0.4 91 57
Jul 1974 81 0.8 30 1.5 0.9 232 138
1.6 30 0.7 0.4 114 63

declined by about 99% since 1961. In Table 20

1958-59 (Macpherson 1961), 1200 caribou
were estimated for Borden. Noice{1924:117)
suggested that caribou were not numerous
on the island in 1916.

1n 1973, 1961 and 1958-59 obser-
vers saw no muskoxen on Borden. 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-
tained during all 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 where
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 central and southern sites (Table
25). On 8 August 1973, the caribou count
dropped to only seven animals, which were
all on relatively well vegetated sites at the
southern boundary of the badlands.

Again, in late winter 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 July 1974, the observed caribou
numbered only 25; they were distributed
along southeastern sites, In summer 1961

A comparison of grouping statistics from aerial
surveys of muskoxen on Prince Patrick Island,
Northwest Territories

No. groups GTO’JI? size
incl. No. excl. singles
Date singles singles Mean Range
Apr 1973 7 0 136 2-32
Jul-Aug 1973 8 2 153 8-22
Apr 1974 8 1 150 3-41
Jul1974 9 I 100 2-21

Tener (1963) saw 13 caribou on transect
and 38 caribou off transect. Nearly all ani-
mals were found on interior sites.

There were considerable reductions
in the total numbers of caribou observed in
1973 and estimated in 1973 and 1974 com-
pared to 1972 (Table 21), although the
percentage coverage of the island inereased
by factors of 1.8 and 2.0. We observed no
evidence of high mortality on the island to
account for the decline in numbers of cari-
bou from winter 197172 to winter
1972-73, nor can mortality account for the
discrepancies between late winter and sum-
mer surveys during the three years. Data
indicate that caribou leave Eglinton in late
spring and return in varying numbers after
the autumn freeze-up. This is probably a
regular annual movement but the problem
warrants further investigation. Both Prince
Patrick and Melville are only 25 km from
Eglinton and the ice between is relatively
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Table 21
Observed and estimated densities and numbers

of Peary caribou on Eglinton Island, Northwest Terri-

tories, obtained {rom aerial surveys

Caribou ’
seen on Caribou Caribou/ Estimated
and off Transect seen on 100 km? caribou
Date transect width km transect Mean + SE  Estimate + SE
Apr 1972 178 0.8 82 43.7 11.0 677 171
1.6 139 370 7.9 574 122
Aung 1972} 27 0.8 — — e — e
1.6 20 5.3 3.8 83 59
Apr 1973 50 0.8 13 3.3 1.3 51 20
1.6 46 5.8 1.0 90 15
Aug 1973 7 0.8 5 1.3 1.2 20 18
1.6 6 0.8 0.6 12 9
Apr 1974 266 0.8 101 26.0 7.0 403 108
1.6 151 19.4 3.8 301 60
Jul 1974 25 0.8 8 2.1 1.4 32 21
1.6 9 1.2 0.6 18 10

The 0.8 km strip was not estimated in Aug. 1972
because a helicopter was used to do the survey.

Table 22

A comparison of grouping statistics from aerial
surveys of Peary caribou on Eglinton Island,
Northwest Territories

No. groups Group size

incl. No.  exel. singles
Date singles singles Mean Range
Apr 1972 70 26 3.4 2-9
Aug 1972 3 0 9.0 2-14
Apr 1973 17 0 53  2-17
Aug 1973 3 2 5.0 5-5
Apr 1974 75 10 3.9 2-12
Jul 1974 5 0 5.0 3-8

smooth, Therefore, no serious barriers to
movements between those islands and
Eglinton exist. The large number of caribou
observed on stratum XIII on Melville in
August 1973, where few had been observed
in April 1973, suggests that it is possibly the
summering range for caribou wintering on
Eglinton,

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

60 m. Only the observed distribution of
8 April 1973, showed the expected late
winter preferences for sites above 60 m.
There was a diréct relationship be-
tween distribution by elevation and dis-
tances from the seacoast in August 1972,
Apriland August 1973, In April 1972 and
April and July 1974, however, opposite
trends occurred with 57.3, 65.0 and 48.0%
of the caribou being seen more than 5 km
from the seacoast but on sites below 60 m.

1.6.2. Caribou recruitment

No caribou calves 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 teo small to allow seasonal
comparisons (Table 22, and Miller and
Russell 1976:Figs. 79-90). The expected
pattern of all or most caribou occurring in
small winter groups { <10} was obtained in

the three late winter surveys (Miller and
Russell 1976:Figs. 79, 81, and 83). The
largest group of caribou, 17, occurred in
summer as expected.

1.6.4. Muskox numbers and distributions

Nearly the same numbers of musk-
oxen, 24 vs. 20, werc tallied in both surveys
during 1972 (Table 23) and their distribu-
lions 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 many (51
and 50) were seen on the surveys as in
1972. Their distribution shifted mostly to
the south in 1973, then north and north-
west in 1974, Tt is possible that in the in-
terval 1972-74 one or mere groups of
muskoxen moved to Eglinton from Melville
which is only 25 km to the east. Teuner
(1963) did not see any muskoxen on Eglin-
ton in July 1961. The island has most likely
been recolonized by muskoxen from west-
ern Melville.

The low numbers of muskoxen and
muskox groups on Eglinton does not allow
detailed evaluation of their distributions by
elevation and distances from the seacoast.
The observed distributions in 1972 and
1973 were most likely a reflection of the
expected preferences by muskoxen [or sites
at low elevations. Distribution by distances
from the scacoast, however, possibly reflect
more the topography of the island than
preferences by muskoxen. Distributions in
1974 were influenced mainly by the severity
of the 1973-74 winter and redistribution
due to unavailability of forage on pre-
ferred sites.

1.6.5. Muskox recruitment

The increment of short yearlings on
4 April 1972 was 4.5% of the muskoxen
seen and no newborn calves were present.
On 10 August 1972 no yearlings were
identified and newborn calves represented
7.1% of the muskoxen seen. The increment
of short yearlings was 4.4% on 8 April 1973
and one newborn calf was present. Again
on 8 August 1973 no vearlings were tden-
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tified, but newborn calves represented
13.5% of the observed muskoxen. Even
though the increment of short yearlings
rose to 11.8% on 11 April 1974, we failed to
identify any yearlings during the 25 July
1974 survey. Calving started early in 1974
and we saw six (11.8%) newborn calves on
April 11. On July 25, 1974 the calf crop had
increased to 18.9% of the total muskoxen
observed.

1.6.6. Muskox groups

The number of groups seen 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 winter and smaller groups in summer
did not prevail on Eglinton (Table 24).
See section 2.2 (p. 47) for information on
the breakup in summer of a winter group of
dye-marked muskoxen.

1.7. Lougheed Island-

On 3 April 1973 we surveyed 25%
of Lougheed and saw a total of 30 caribou in
seven groups: five groups on south central
sites and two groups on south eastern sites.
The 14 caribou we saw on transect gave an
estimate of 56 animals. The survey was
repeated, again with 25% coverage, on
4 April 1974, and we saw only one caribou.
During both surveys we did not see 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). In 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 10 about 4% of its
former size. The sighting of only one cari-
bou in April 1974 suggests that caribou
now make little use of the island, at least,
in late winter.
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Table 23

Observed and estimated densities and numbers

of muskoxen on Eglinton Island, Northwest Terri-
tories, obtained from aerial surveys

Muj;i:;i{sg Muskoxen Muskoxen/ Estimated

and off Transect seen on 160 km? muskoxen
Date transect width km transect Mean =+ SE  Estimate  + SE
Apr 1972 24 0.8 3 1.6 1.4 25 22
1.6 3 08 0.7 12 10
Aug 19721 20 0.8 — — — — —
1.6 1 0.3 0.3 4 4
Apr 1973 45 0.8 11 2.8 2.3 43 35
1.6 11 1.4 0.9 22 14
Aug 1973 37 0.8 i 0.3 0.2 4 4
’ 1.6 13 1.7 1.1 26 18
Apr 1974 51 0.8 22 5.7 2.8 88 43
1.6 22 2.8 1.1 44 18
Jul 1974 50 0.8 7 1.8 1.6 28 25
1.6 8 1.0 N 16 11

The 0.8 km strip was not estimated in Aug. 1972
because a helicopter was used to do the survey.

Stefansson {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 survey the islands. Stefansson
(1921:541) shot seven of nine “fat” bull
caribou seen on Grosvenor on 1 August
1916. He also commented that caribou
were able to cross from Edmund Walker to
Lougheed by wading across the shallow
channel {1921:542).

1.8. Byam Martin Island

1.8.1. Caribou numbers and distributions
We saw only one caribou during the

22 and 23 March 1972 survey (Table 25).

We observed no caribou during 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

July 15 as on March 27. The caribou were

on the south of the island during both sur-

Table 24

A comparison of grouping statistics from aerial
surveys of muskoxen on Eglinton Island, North-
west Territories

No. groups Groug size
inel. No.  excl. singles
Date singles singles Mean Range
Apr 1972 3 0 80 3-13
Aug 1972 3 1 9.5 6-13
Apr 1973 3 0 150 1i-21
Aug 1973 5 3 170 12-22
Apr 1974 5 0 114 3-28
Jul 1974 6 2 120 3-21

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 of 79 caribou were within 3 km
of the south coast near Cape Gillman.

On 1 April 1974 observed caribou
numbered three. We again observed only
three caribou on the island on 20 August
1974. No signs were evident along the
coast to suggest that caribou had come onto
and left the island between the two surveys.

Observed numbers of caribou were
low, and their distributions by elevation and

o ey —

Table 25
Observed and estimated densities and numbers

of Peary caribou on Byam Martin Island, Northwest

Territories, obtained from aerial surveys

Caribou
seen on Caribou Caribou/ Estimated
and off Transect seen on 100 km* caribou
Date transect widih km transect Mean <+ SE  Estimate -+ SE
Mar 1972 1 0.8 0 — — — e
1.6 1 0.4 0.3 4 3
Aug 1972t 40 0.8 — — — —_— e
1.6 21 7.4 5.6 86 65
Mar 1973 24 0.8 4 2.7 2.4 31 28
1.6 17 2.9 1.1 34 13
Jul 1973 79 0.8 11 7.4 6.9 86 - 80
1.6 11 3.7 3.1 43 36
Apr 1974 3 0.8 3 1.0 0.5 12 6
1.6 3 0.5 0.2 6
Aug 1974 3 0.8 3 1.0 0.9 i2 11
1.6 3 0.5 0.4 6

The 0.8 ki strip was not estimated in Aug. 1972
because a helicopter was used to do the survey.

Table 26

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

No. groups Group size
incl. No. excl. singles
Date singles singles Mean Range
Mar 1972 1 N
Aug 1972 5 0 80 211
Mar 1973 7 2 4.4 2-7
Jul 1973 8 1 111 2-28
Apr 1974 3 3 - —
Aug197a I 0 30 33

distances from the seacoast were not con-
sistent among all years (Miller and Russell
1976:Tables 46, 47; I'igs. 103-105). The
overall observed distribution of caribou by
e]evation during all surveys in relation to
available landmass was as expected by
chance: 40.6% of the island is below and
99.4% is above 60 m and 41.3 and 58.7%
of the caribou were seen on siles below and
above 60 m. Deviation from the expected
distribution in 1974 may reflect both sample
size and severity of the 1973-74 winter.
The variations in numbers of cari-
bou seen between late winter and summer

in 1972 and 1973 (Table 25} suggest that
most of the caribou summering there were
migrants. The low counts during both sur-
veys in 1974 (Table 25), therefore, most
likely reflect more the loss of caribou win-
tering on the other islands than on Byam
Martin.
1.8.2. Caribou recruitment

We saw no caribou calves on Byam
Martin in the summer of 1972. Calves
totalled 11.4% of the caribou seen in sum-
mer 1973. No caribou calves were seen in
the summer of 1974.

1.8.3. Caribou groups

Information on caribou grouping is
fragmentary because of the low numbers of
caribou during most surveys, However, the
expected pattern of seasonal variation in
group size can be discerned (Table 26).
Percentage oceurrences of caribou groups
in relation to total caribou and number of
groups seen during each survey and group
locations 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 winter to large in summer
pertains.

1.8.4. Muskox numbers and distributions

We saw 44 muskoxen during the
22 and 23 Mareh 1972 survey (Table 27).
During an intermediate survey on 24 May -
1972, we observed 52 muskoxen. On7 Au-
gust 1972 we saw only 28 muskoxen. The
low count probably resulted from our
inability to spot muskoxen off transect due
to frequent low-lying banks of fog. Musk-
oxen were distributed in similar patterns -
during all threc surveys, although numbers
observed did vary.

In 1973 we obscrved similar num-
bers of muskoxen between surveys: 51 on
27 March and 55 on 15 July. The distribu- -
tion was comparable between surveys but
was more westerly than in 1972,

On 1 April 1974 we saw only 26
muskoxen and they were more widely dis-
persed than in previous vears, We saw
eight muskoxen carcasses and two of the
live muskoxen appeared too weak to stand
when we flew over. By 8 August 1974 the
observed number of muskoxen had dropped
to eight (Table 27).

The strong preference for sites at
low elevations and a stronger affinity for
coastal areas in late winter than in summer
prevailed. Only the occurrence of all eight -
muskoxen within <2.5 km from the sea-
coast in August 1974 deviated from the
expecled summer distribution, but this can.
be accounted for by the lownumber of musk-
oxenseen and all of them in only one group.

The observed numbers 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 some survivors
in the spring.

1.8.5, Muskox recruitment

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

1.8.6. Muskox groups

Percentage occurrences 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 1973 surveys suggests that we
probably missed about five small groups in
August 1972. The occurrence of 10 groups
with reduced numbers in April 1974 most
likely reflects winter loss and the stress of
forage unavailability.

1.9. lle Vanier
© Wecovered 25% of Vanier on

4 April 1973 and 1 Aprii 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, respectively.

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 we 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. Interchange of
muskoxen between Bathurst and Vanier is
likely though it is also possible that musk-
oxen migrated from eastern Melville,

1.10. Cameron Island

We surveyed 25% of the island on
3 April 1973 and on 4 April 1974. In
1973 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
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Table 27

Observed and estimated densities and numbers
of muskoxen on Byam Martin Island, Northwest
Territories, obtained from aerial surveys

Musk .

u:ee(;x Eﬁ Muskoxen Muskoxen/ Estimated

and off Transect seen on 100 km? muskoxen
Date transect . \»{idth km transect Mean + SE  Estimate -+ SE
Mar 1972 44 0.8 7 4.7 4.2 55 49
1.6 37 13.0 11.4 151 132
Aug 19721 28 0.8 e —_ — e e
1.6 15 5.3 5.3 61 6l
Mar 1973 51 0.8 0 — — = -
) 1.6 4 0.7 0.5 8 6
Jul 1973 55 0.8 16 10.7 11.0 125 128
1.6 30 10.1 7.2 117 84
Apr 1974 26 0.8 11 3.8 1.7 44 20
1.6 14 2.4 0.7 28 8
Aug 1974 8 0.8 0 e - — -
1.6 0 — — — e

The 0.8 km strip was not estimated in Aug. 1972
because a helicopter was used to do the survey,

site and one on an east coastal site, The
1973 estimate 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 estimates,
again, suggests inter-island movement
between Bathurst and adjacent islands.

In 1973 we observed one group of
five muskoxen on a northeastern coastal
site. [n 1974 we 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 animals.

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 seemingly reflect
inter-island movement and subsequent
mortality and or egress.

Table 28

A comparison of grouping statistics from aerial
surveys of muskoxen on Byam Martin Island,
Northwest Territories

No. groups Gmu}? size

incl. No.  excl.singles
Date singles singles Mean Range
Mar 1972 5 0 88 228
Aug 1972 5 1 68 2-15
Mar 1973 5 0 102 417
Jul 1973 10 i 85 215
Apr 1974 10 4 37 25
Aug 1974 1 0 8.0 8-8
1.11. BrockIsland

On 15 April 1973 we surveyed
12.5% of the island. We saw seven caribou
in three groups on eastern coastal sites and
estimated 24 caribou. Tener {1963) did not
complete his survey of Brock in 1961 be-
cause of fog, but he estimated that there
were 190 caribou. Between 1961 and 1973
there was an apparent 87% decline in cari-
bou. However, geologists saw no caribou
in 1958-59 (Macpherson 1961). Numbers
of caribou were apparently high in 1915
and 1916 (Stefansson 1921). When the
island was revisited in early May 1916,

Stefansson (1921:492, 495) noted that
there were fewer caribou than the previous
spring, but inland from Cape Murray he
saw caribou on the rolling hills. As stated
for Mackenzie King there appears to be both
seasonal changes, involving inler-island
movement, and a general decline of caribou
numbers.

We saw no muskoxen during the
survey in 1973, nor did Tener (1963}
1961. We know of no evidence for the
occurrence of muskoxen on Brock, but
interchange among Borden, Mackenzie King
and Brock has surely occurred in the pasl.

1.12. Emerald Island

We covered 25% of the island on
15 April and 30 July 1973 and 17 April
1974. We saw 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 un
estimate of 12; we observed no caribou off
transect. In summer 1958 geologists sur-
veyed 6% of Emerald and estimated 450
caribou (Macpherson 1961). In July 1961
Tener (1963) surveyed about 8% of
Emerald and estimated 161 caribou from 11
caribou on transect; in addition he recorded
nine caribou off transéct. Differences be-
tween 1958 and 1973 summer surveys
suggest that less than 10% of the number of
caribou previously summering on Emerald
now use the island. Differences between
1961 and 1973 summer surveys suggest
that only about 25% of the number of cari-
bou that Tener (1963} estimated in 1961
are now summering on the island. Results
from the 1973 and 1974 late winter surveys
suggest that the occurrence of caribou on
the island is seasonal.

In July 1973, 13 of the observed
caribou were within 2 km of the coast.
Tener (1963) in 1961 also noted the coastal
distribution of caribou as 7 of the 11 cari-
bou on transect werz within 1.6 km of the
coast. In April 1974 the three caribou seen
were 6 km from the coast. In 1973 we saw
no calves but in 1961 Tener (1963) saw
four calves.

Tener (1963) saw no muskoxen i
1961 nor did we in 1973 and 1974 serial
surveys. However, in 1958-59 R. Thor-
sleinsson found a muskox skull on 'merald
(in Macpherson 1961),

1.13.  Alexander Island

We covered 25% of the island on

4 April 1973 and ou 1 April 1974. We did
unot see caribou in either year, although
Tener (1963) had estimated 198 caribou in
June-July 1961,

The nine muskoxen that we ob-
served in 1973 on central Alexander were
in a large river valley that biseets the south
of the island on an east-west course. In
1974 we saw two muskoxen on an east
central coastal site. In 1961 Tener (1963)
did not see any muskoxen.

1.14.  Massey [slund

On 4 April 1973 and again on

1 April 1974, we surveyed 25% of the
island. We saw 11 caribou in one group on
asouth central coastal site in April 1973,
but we saw no caribou ini April 1974. In
1973 we estimated 31 more caribou than
Tener (1963) did in 1961. Tn 1974 the
absence of caribou reflects a decline from
1973 and or emigration from the island.

In 1973 and 1974 we did not see
muskoxen on Massey. Similarly in 1961
Tener (1961) sighted no muskoxen.

1.15.  Little Cornwallis Island

We covered 25% of the island on

1 April 1973 and 23 March and 25 August
1974. Tn 1973 we saw four caribou: two on
a wesl central site and two on a northwest-
ern coaslal site. We estimated eight caribou
in 1973. We saw no caribou in March 1974
but we saw a group of three and a group of
five on northwestern coastal sites in August
1974, The estimate was 12 caribou-in 1974,
Tener (1963) did not see caribou on Litile
Cornwallis in 196].

In 1973 we saw 10 muskoxen on the
casl central coast and estimated 40. In
March 1974 we saw five muskoxen in two
groups on the west coast and estimated 20.

In August 1974 we saw three muskoxen in
two groups on west central coastal siles and
estimated 12. Tener (1963) in 1961 did not
see any muskoxen.

1.16. Helena Island

We covered 259 of Helena on

3 April 1973 and on 31 March 1974. We
saw no caribou in 1973, but one caribou on
a west central site in 1974 which gave an
estimale of four. We saw no muskoxen dur-
ing either survey.

Edmund Walker Island

Edmund Walker is discussed in the
section for Lougheed. No Peary caribou or
muskoxen were seen Lhere.

1.17.

1.18. . Tle Mare

On 4 April 1973 and 1 April 1974
we surveyed 100% of the island. Tn 1973
we saw nine caribou in two groups on north
central coastal siles. We saw no ecaribou in
1974, and Tener (1961) did not survey
Mare in 1961. During the two surveys we
did not see 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 year we again surveyed
the enitre island and saw two caribou. We
saw no muskoxen on either survey. Tener
(1963) did not survey the island in 1961.
1.20.  Eight Bears 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. Stefansson (1921:342) found an old
muskox skull on the island. He wondered -
how it got there as he had noted that “Tn_
our experience they [muskoxen) avoid
sea-ice.”

2. Species diseussion
2.1, Peary caribou

Numbers of Peary caribou decreased
markedly from 1961 und 1972 throughout
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Table 29

Estimates of and percentage changes in esti-
mated numbers of Peary caribou on western
Queen Elizabeth Islands, Northwest Territories

Estimated caribou

Percentage change

Island 1961 1973 1974 1661-73 1973-74 1961-74
Melville 12799 3422 1679+ —73.3 —50.9 —86.9
Bathurst 2723 7122 231 ~73.5 —68.0 —91.5
Prince Patrick 2254 807 621 —64.2 —23.0 —T2.4
Mackenzie King 2192 0 364 -100.0 + ~98.4
Borden 1630 192 108 —98.8 —47.4 —99.4
Eglinton ~ 204 12 18 —04.1 +50.0 ~-91.2
Lougheed 1325 662 0 ~95.0 —-100.0 ~100.0
Byam Martin — 43 6 — —86.0 —
Vanier 396 242 108 —~83.9 —58.3 ~Q7.5
Cameron 235 92 128 ~96.2 —33.3 —04.9
Brock 190 282 143 —85.3 —50.0 —092.6
Emerald 161 39 204 —75.8 —48.8 —87.6
Alexander ’ 198 0 0 —100.0 0 —100.0
Massey 13 521 0 +300.0 —100.0 -100.0
Little Cornwallis 0 9 12 + +33.3 -+
Helena — . 0 33 — + —
‘Edmund Walker — 0 0 — 0 —
Mare - — 0 38 — ~100.0 o
Fitzwilliam Owen L 14 13 — 4] -
Eight Bears — 0 0 — 0 -
Totals 24320 5244 2676 —78.4 —49.0 —89.0

Extrapolated value, see text,

*Extrapolated from winter 1973 observations and
estimate (see text for Bathurst). .
3Extrapolated from winter 1974 observations and
calculated overall decreases (1973-74) on islands
surveyed in summer 1974,

‘Extrapolated from 1973 summer observations and

calculated overall decreases (1973-74) on islands
surveyed 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 movements of
caribou between Prince Patrick and Mel-
ville (Miller et al. 1977) complicate the
analysis of survival rates on those two
islands. It is likely that such movements
foster the well-being of caribou, at least
when they are at high densities, on one or
more of the islands. Prince Patrick appears
to serve as a wintering area for many of the
caribou that summer on Melville. We
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assume that the caribou belong to the stock
from the island where they calve, and that
migrations may involve many or all of the
islands when numbers of caribou are high.
Based on percentage change, caribou on
Bathurst decreased the 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 islands.
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 Prince Patrick sup-
port the most caribou and appear as pre-
ferred areas for this species. The caribou
remaining on Bathurst still winter in the
south and move to the north in the summer.
Although caribou numbers were high on
Eglinton in all winters during the 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 mortality of winter 1973-74 was
exceptionally high among caribou on Eglin-
ton. Also, there is a possibility that the
caribou on Eglinton in winter 1973-74
have responded to and moved to fill vacan-
cies created by mortality among cartbou
that had wintered on Prince Patrick and or
on Melville. »

We have determined that cartbou
show a preference for intermediate eleva-
tional zones. Although caribou commonly
move to the coast in late winter or early
summer, they usually forage on the higher
and drier coastal sites.

Calf increments and yearling re-
cruitments have been extremely low or
nen-existent in some years. All of the data
obtained during 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. 1975), 1975 (Thomas et al. 1976) and
1976 (Thomas, pers. comm.) indicate that
the decrease is still continuing. It is likely
that caribou on Bathurst have reached a
critical number and there may be a tem-
porary loss of caribou from the island, if the
trend continues for many more years.

Unfortunately, we have no quanti-
tative measures of range condition, But
fragmentary weather data and empirical
evidence, however, suggests a series of
consecutive years with early, deep snow

cover; above average snowfalls; late winter,
deep snow cover; lingering snow melts and
in some vears ground-fast ice, ice layering
in the snow and heavy crusting of snow all
made forage unavailable and restricted. We
believe that forage availability and not range
quality caused the decreases in numbers of
caribou. .

Information obtained on grouping
dynamics between March 1972 and August
1974 indicate that the sizes of caribou
groups are influenced by forage availability.
Relatively large aggregations form in sum-
mer under favourable foraging conditions.
In winter, however, when available forage
becomes restricted due to snow cover and
icing conditions caribou occur only in small
groups. The web of factors that influence
grouping is complex and currently obscure
but warranls some speculationn.

The distribution of Peary caribou is
not only forage-related, but should be con-
sidered with the socialization of the species.
Although seasonal movements and migra-
tions are, al times, likely related to the
ability of the range to support the caribou,
such activities are maintained by traditions
and gregariousness of the species. We con-
sider distributions of caribou to be mainly
range-related as a result of activities over
long periods which enhanced the survival
of individuals who learned to respond spa-
tially and temporally to range differences.

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

The cohesiveness of a group on a
yearly basis is governed by changes in.
tolerance of individuals during different
phases of the species annual life cycle, the

type of bonding maintained with the group,
and the form of dominance (hierarchy)
exhibited by the species. For caribou, the
annual life cycle is: 1) calving 2) post-calv-
ing 3) summer 4) pre-rut 5) rut 6) post-rut
7) fall migration 8) winler 9) spring migra-
tion and 10) pre-calving. The types of bond-
ing maintained by Peary caribou are most
likely the following and a combination
thercof: 1) mother — young of the year 2)
family 3) mixed or single sex and or age
groups.

The sex and age of the dominant
individual of a group is apparently gov-
erned by the sex and age structure of the
group. As with barren-ground caribou, ball
groups would be dominated by mature
males and cow or cow—juvenile groups by
adult females. We have not been able to
detect subadult or juvenile groups among
Peary caribou during this study. Tf they
oceur, most likely the role of dominance
would vary between the sexes in mixed
groups.

In Peary caribou groups, domi-
nance appears to be of the “straight line”
hierarchy type. Co-dominaut individuals
and the possible occurrence of discrete
social subgroups within a group could cause
slightalterations to the “straightline” effect.
2.2. Muskoxen
Tener (1963) estimated 7421 musk-
oxen on the Queen Elizabeth Islands. Only
2161 (29.1%) of those muskoxen were
estimated to be on the western islands that
we surveyed between 1972 and 1974
(Table 30). No systematic surveys of the
central and eastern Queen Elizabeth Is-
lands have been carried out since 1961, so
no current estimales of muskoxen are
available for those islands. Also, no true
comparison of numbers of muskoxen be-
tween 1961 and 1973 and 1974 can be made
for the western islands because of Tener’s
(1963) subjective method of evaluating
muskox numbers on Melville in 1961
(Table 30). :

Using Tener’s (1963) estimate of
1000 muskoxen on Melville in summer

1961, we obtain a 91.5% overall increase in
muskox numbers and a questionably high
217.1% increase in muskoxen on Melville
from 1961 to 1973. At the sume time num-
bers of muskoxen had decreased an esti-
mated 85.6% on Bathurst, and had re-
colonized Prince Patrick with about 100
head occurring there in 1973. Although
those contrasting events are possible, they.
are currently inexplicable. If muskoxen did
indeed make the gains in number on the
western Queen klizabeth Tslands as sug-
gested, it would have required an overall
average 6% annual increase through re-
cruitment with absolutely no mortality to -
any animals 1 vear of age or older. On Mel-
ville the average annual rate of recruitment
with no loss of animals after the first vear
of life would have had to have been over
10%. Isspecially Melville and Bathurst
muskoxen experienced draslic decreases in
numbers between 1973 and 1974, The esti-
mated increases from 1961 dropped to
25.1% overall and 139% on Melville. The
number of muskoxen on Bathurst in sum-
mer 1974 was only 14.4% of the number
estimalted there in 1961. The effects of the .
decreases through reduced numbers of pro-
ducing females will continue to restrict
overall increases in muskox numbers for
some years to come. Melville, especially 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 seasonal movements of musk-
oxen Lo and from Melville, although some
movemenl between islands must occur for
recolonization. On 13 June 1974 the trajl -
of one muskox was seen on the ice belween
Melville and Prince Patrick. The muskox,
probably a solitary bull, had travelled an
erratic course over the ice from stratum X
of Melville to stratum 111 of Prince Patrick.
I early June 1973 personnel of Panarctic
Oils Ltd. reported 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 is
100 km from Lougheed (D. Connally, pers.
comm.).

We have determined that muskoxen
show a preference for well-vegetated sites
{sedge meadows and willow slopes) at low

elevations. Although muskoxen commonly

move inland during summer, they 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 densities 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 winter of
1973-74. A behavioural study of muskoxen
on Bathurst suggests that many muskoxen
may have succumbed during the winter of
1967-68 (Gray 1973:35). Subsequent evi-
dence indicates that there were no calves
produced 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 have 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 cover and icing conditions restricting
and making forage 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
early summer. Large groupings begin re-
forming with the coming of the rut and
persist 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
some speculation.
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Table 30

Estimates of and percentage changes in estimated
numbers of muskoxen on western Queen Elizabeth
Islands, Northwest Territories?

Estimated muskexen

Percentage change

Island 1961 1973 1974 1961-73 1973-74 196174
Melville 1000 3171 23902 +217.1 —24.6 +139
Bathurst 1136 6723 164 —40.8 —75.6 - 85.6
Prince Patrick 0 152 114 e —25.0 +
Mackenzie King 0 0 0
Borden 0 0 0
Eglinton 0 26 16 + —-38.5 Lo
Lougheed 0 0 0
Byam Martin o 117 0 - —100.0 —
Vanier 0 0 0
Cameron 25 0 0 — 100.0 0 —100.0
Brock 0 0 0
Emerald 0 0 0
Alexander 0 0 0
Massey 0 0 0
Little Cornwallis 0 0 20 0 + 0
Helena — 0 0
Edmund Walker o 0 0
Mare — 0 0
Fitzwilliam Owen — 0 0
Eight Bears e 0 0
Totals 2161 4138 2704 +91.5 —34.7 +25.1

"Mackenzie King, Borden, Lougheed, Vanier, Brock,
Emerald, Alexander and Massey'islands had no
muskoxen seen on them when surveyed in 1961,
1973 and 1974. Helena, Edmund W alker, Marc,
Fitzwilliam Owen and Eight Bears islands were
not surveyed in 1961 and had no muskoxen on them
when surveyed in 1973 and 1974,

Extrapolated value, see text.
*Winter estimate.

Muskox groups appear complex,
that is, difficult to analyse. The group has
evolved an advanced form of mutual de-
fense — the defense circle or “ring”., Social
dominance of muskox groups appears Lo 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 winter groups). This belief is
supported in general by the fact that groups
of females and juvenile muskoxen in this
study have not been 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.

Gur observation of the dispersion
of a group of 22 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 contained 9 bulls, 13 un-
knowns (adults), 4 vearlings {1973 calves)
and 2 newborn calves. When the group was
relocated 13 km south of their April site on
8§ June 1974, it had been complemented by
six newborn calves. The red dye could still
be seen on 19 of the adult muskoxen.

Table 31

Dispersion of a group of 28 dye-marked muskoxen!
between 14 April and 25 July 1974, Eglinton
Island, Northwest Territories

No.
Group size dyc-marked Dist.
Cows Cows [rom Apr
and and marking
Bulls  unknwn Calves Bulls unknwn site (km)
4 12 5 2 7 13
3 10 4 3 0 19
2 3 [ 1 3 22
1 0 0 1 0 26

10nly 19 of the group of 28 muskoxen showed dye
markings in June.

Subsequent observations of the dye-
marked muskoxen showed that the forma-
tion of smaller summer groups may repre-
sent either winter subgroups of the original
winter group or a combination of individ-
uals of subgroups from two or more winter
groups (Table 31). Our observations also
indicated that the muskox calf is born with-
in its mother’s winter group. The mother—
young bond develops rapidly, and newborn
calves may serve as common stimuli for
group cohesiveness during the prolonged
calving period (March-May), thus rein-

 Aorcing the drive for group defense during
the eritical period of birth,

The persistence of the mother-young
bond in muskoxen has not been determined.
The reaction of maternal cows and their
juvenile offspring during periods of stress
are masked by the contagious behaviour of
the group. Offspring secemingly remain, at
least until maturity, within their maternal
groups. The possibility exists, however
unlikely, that a juvenile’s well-being only
requires social acceptance in any group.

We believe that to maintain the
widest distributions and greatest numbers of
muskoxen 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 animals in
the herd. The best approach to harvesting
muskoxen would be the selection of one or

a few animals 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
animals” and therefore should not be over-
harvested. Most solitary muskox bulls are
not in fact senile or non-breeders, but are
often vigorous males that can become dom-
inant members of herds and active breeders.
On Bathurst and Devon islands marked
solitary bulls were later seen in herds, and
marked bulls seen in herds were subse-
quently seen alone (Joukel, Gray and
Hubert 1975).

Muskox groups stressed by aircraft
usually react in one or a combination of
three ways: (1) stand their ground, and
form a defense circle; (2) flee to surround-
ing high ground, and form a “ring”; (3)
take flight, and continue to run, sometimes,
for several kilometers before stopping. Gray
{1974y has noted that muskoxen often
delay fleeing until the aircralt has passed by,
and has suggested that anv aircrafi dis-
turbance that leads 1o the formation of a
defense circle is potentially harmful. When
the group disturbed by aircraft contains
newborn calves, a calf often falls behind, if
the group responds by flight. Within a few
meters travel, however, the maternal cow
reverses her course and rushes to her calf,
Often simultaneously, or nearly so, other
group members also return to the cow and
her calf. One would argue that the only fea-
sible defense against wolves during the long
calving period for muskoxen is the defense
formation or at least remaining in place and
closely spaced. It is likely that the response
by muskoxen to aircraft harassment as a
new form 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, consequently, cannot ap-
proach the group closely. 2) Wolves cannot
ambush on open high ground. 3) Aggressive

muskoxen can make quicker charges down-
grade at approaching wolves.

2.3.  Inter-specific competition
Inter-specific competition for forag-
ing areas has often been suggested by some
individuals, although there are no support-
ing data. Wilkinson, Shank and Penner
(1976) found that Peary caribou and musk-
oxen do not compcle, at least in summer, on
Banks Island. Their conclusion was based
on the observations that the distributions
for the two species overlapped only slightly
and the preferred habitats and diels were
correspondingly different. Gray (1973) ob-
served no evidence of marked reactions by
Peary caribou or muskoxen to inter-specific
encounters. ’

To possibly describe the association
between Peary earibou and muskoxen, if
any, we used the following coefficient or
association index:

K=(hn—ab)/va X b X (n—a) X (n—b)

We calculated this index using our data
from Melville and its major strata groupings
and from Bathurst and Prince Patrick is-
lands only; sample sizes from other islands
were too small to use.

K is the geomeltric mean of the coef-
ficient of association proposed by Forbes
(1907) with modificalions based on a pat-
tern of absences (Miller and Russell 1976).
K varies between —1 and +1; 0 shows
independence, —1 complete avoidance and
+1 complete association.

We used 12.8 kin? cells as the
sample unit because smaller units resulted
in too many cells without any animals in
them, At that level of examination both
weak association and weak disassociation
were suggested: of 31 areas, 16 calculations
were negative and 15 positive (Table 32).
But with the exception of three indices
(strata I-V, March-April and August 1972;
and I-VI, March-April 1972) the indices
also suggest a condition approaching inde-
pendence (Table 32). Working with 12,8
km? cells did not allow evaluation of pos-
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Table 32

An analysis of distributions of Peary caribou and
muskoxen, seen within 12.8 km? (1.6X 8 km cells)
intervals along transect strips, to measure degree
of association or disassociation between the two
species on Melville, Bathurst and Prince Patrick
Islands, Northwest Territories :

12.8 km? cells

Island,
strata and Sample With With With
survey date size, n caribou, a muskoxen, b both, h Assoc. index
Melville
Mar—Apr 1972
I-v 351 37 16 5 +0.147!
I-VI 451 S 42 23 6 +0.1341
VII-IX 185 4 15 0 —0.044
X-XIII L 178 1 30 0 —0.034
VII-XIII 363 5 45 0 —0.044
I-XII1 814 47 ¢ 68 6 +0.039
Aug 1972 . . .
I-v 360 23 15 3 +0.116*
I-VI 460 48 32 6 +0.074
Mar-Apr 1973
I-v 358 48 6 1 +0.012
I-VI ’ 458 70 12 3 +0.044
VII-IX 185 9 9 0 —0.051
X-XIII : 178 6 22 0 —0.070
VII-XIIT . 363 15 31 0 —0.063
[-XIII 821 85 43 3 —0.026
Jul-Aug 1973
I-v : 358 39 17 3 +0.048
I-vI . 458 58 26 6 +0.077
VII-IX 185 12 30 1 —0.056
X-XIII 178 22 35 4 —0.014
VII-XIII 363 34 65 5 —0.027
I-XIII 821 92 91 11 +0.010
Jul-Aug 1974
I-v - : 358 12 11 0 —0.033
I-VI 458 29 26 3 +0.052
VII-IX — — — —
X-XIIT 178 17 30 2 —0.044
VII-XIII — — — —
I-XIII : 636 46 56 5 +0.020
Bathurst -
Mar-Apr 1973 314 37 12 0 —0.073
- Mar 1974 314 25 21 3 +0.063
Aug 1974 231 .6 8 0 —0.031
Prince Patrick )
Apr 1973 307 56 4 "1 +0.020
Jul-Aug 1973 307 41 2 0 —0.032
Apr 1974 311 45 2 0 —0.033
Jul 1974 311 34 4 1 +0.051

1Significant at the 0.05 level.
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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 usually 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 all, 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 lo 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 cover
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
smaller sample units and the elements of
interference, exploitation, non-reciprocal
competition and or competitive exclusion
(Wilkinson et al. 1976). The suggestion
that reduction of muskoxen through man-
agement efforts, such as was proposed
during the late 1960s and early 1970s for
Banks Island, will be benelicial 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 all limiting 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
compelition.

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 occurred in
low numbers on the Queen Llizabeth Ts-
lands, even with relatively high prey popu-
lations. High Arctic wolves are mainly
dependent for their living on Peary 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 are given 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 entire population of Peary

caribou on Mackenzie King, Borden, Brock,
Lougheed, Byam Martin and Emerald is-
lands have been lost and current numbers
are below a critical level. This same situa-
tion is probably fast developing 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 important island for caribou on the
western Queen Elizabeth Islands, and
possibly an integral 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 elevational levels
(above 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 of Resolute Bay ind new
caribou hunting grounds, if they are to
successfully continue their traditional way
of living. A recent survey by Renewable
Resources Consultants revealed substantial
numbers of caribou on Prince of Wales
Island (Renewable Resources 1974).

8. No evaluation of reduction 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
area, was the heartland for muskoxen on
the western Queen Elizabeth Tslands as

was the case in 1961, Stratum XTIIT will
surely serve as a reservoir for future stock- -
ing of adjacent areas and islands. :
11. Muskoxen show an overall preference-
for low ground (above mean sea level).

The preference reflects their choice and
need for well-vegetaled sedge meadows and
productive willow slopes. o
12, We believe that it is unlikely that the
periodic oscillations of Peary caribou num-
bers cannot be ascribed to inter-specific '
competition, nor can the inevitable lows of
such vacillations be prevented by elimina-
tion of the supposed inter-specific compe-
tition.

13. Snow cover 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 migratory caribou within the western
Queen Llizabeth 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 annual
range requirements on an island basis, and -
(¢) the inter-island migratory movements .
are perpetuated by both traditions and re-:
sponses to environmental stress.

15. Caribou and muskoxen on the western
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 harvest of muskoxen.
It 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 any area, the control should be
extended beyond the total numbers of ani-
mals killed.

16. The Bailey Point area (850 km?) of
southwestern Melville Island should be set
aside as a muskox sanctuary with legal pro-
tection such as a National Wildlife Area
status. Bailey Point is the core of the heart-
land for muskoxen, and the continued well-
being of muskoxen on Bailey Point may be
the key to successful maintenance of the
species on the western Queen Elizabeth
Islands,

17. The Inuit of Resolute Bay should con-
tinue their recent (1975) ban on hunting of
Peary caribou on Bathurst Island until sur-
veys indicate that caribou have recovered
on that island.

18. Not more than 1% of the estimated 1974
numbers of caribou on Melville and Prince
Patrick should be harvested until caribou
numbers have recovered.

19. Muskoxen on the western Queen Eliza-
beth Islands should not be harvested unless
the hunt is strictly supervised and results
analysed in detail (including all points raised
in here}. Such a harvest should be restricted
to not more than 1% of the estimated 1974
number of muskoxen until increases are
determined.

20. Additional surveys of numbers, 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 sustain and
2) if the caribou periodically move into
areas hunted by Inuit of Spence 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. Tusight should be gained on the magni-.
tude and periodicity of inter-island move-
ments as the construction of pipelines
connecting some of the Queen Elizabeth
Islands could disrupt or alter the move-
ments of caribou between islands.
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24. Any fulure aerial surveys should cover
at least 25% of the land mass, and prefer-
ably a larger area for muskoxen. Surveys of
muskoxen should include all coastal areas
and or all well-vegetated sites, if known. We
suggest that a 1.6 km transect strip width be
used for both species, but particularly for
muskoxen. Surveys for caribou should be
flown 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 be flown
between 300-500 m against a background
of snow. If a combined survey is required,
some average of the points noted is re-
quired. Peary caribou should be surveyed
for estimated total numbers between the
last week of June and first week of August
for best results. Surveys during periods of
snow cover are subject to considerable ob-
servational error: there is no contrast be-
tween the light pelage of caribou and the
snowy background. Aerial surveys must be
flown in winter, however, if winter 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 late winter (late March
and April) or after snow melt in June, if
newborn calf counts are desired.
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