Progress Notes contain interim data and conclusions and
are presented as a service to other wildlife biologists and
agencies.
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Crashes of muskox and Peary caribou populati6ris
in 1973-74 on the Parry Islands, Arctic Canad~
by G.R. Parker, l D.C. Thomas, 2 E. Broughton, 3 and D;R.
Gray4 _
.

Abstract
Muskox (Ovibos moschatus) and Pèary earibou (Rangifer
tarandus pearyi) populations on eastern Melville, Bathurst,
and Byam Martin islands decllncd sharply in the winter
1973-74. A study of eaciboù (rom those islùnds in March
and April 1974 revealed that they (1) were in poor physical
condition, (2) had an extremely low pregnancy rate, 7.1 %,
(:1) had no indications of debilitating diseases, and (4) were
utilizing habitats where the snow was relativcly shallow. Fat
in marrow from one-half of the femurs from muskox carcasses found on Bàthurst Island in the following summer was
helow 1%. Of 48 recently-dead muskoxen found on Bathurst
and eastern Melville islands and whosc ages were deterrnined,
27 (56%) Were over 10 years of age, one was 9 yeats old and
the rest were less than 3 years old. Males comprised 69% of
the 42 rnuskoxen of identified sex.
Severe snow storl11s whieh produced hard dense drifts
occurred in September and November of 1973. Meteorologieal records show a record snow depth for Resolute Bay in
early spring 1974, and wc bclieve that extreme wihter conditions were the main cause of the crash.

.f

Résumé
Les populations de boeufs musqués (Ovibus rnoschatus) et de
caribous de Peary (Rangifer tarandus pearyi) dans les îles
Ihthurst et Bram Martin ainsi que dans l'est de l'île Melville,
ont accusé un déclin marqué l'hiver 197:1-l974. Une étude
des carib~us de ces îles en mars et avril 1974 a révélé qu'ils
étaien t en mauvaisè forme physique, ne présentaient qu'un
tau;l( de grossesse extrêmement bas, soit 7.1%, que rien
n'indiquai t qu'ils fussent sujets à des maladies débilitantes
et qu'ils utilisaient des habitats où la. neige ne comportait
que relativement peu d'épaisseur. La proportion de gras
dans la moitié des fémurs tirés de carcasses de boeuf musqué
trouvées l'été suivant dans l'île Bathurst était inférieure à
1%. De 48 boeufs musq'ués trouvés peu après leur mort soit
dans l'île Bathurst, soit dans l'est de l'île Melville, et dont on
a pu étab,lir l'âge, 27 (56%) avaient plus de 10 ans, un avait
9 ans et les autres moins de a ans. Des 42 de ces boeufs musqués dont on a pu établir le sexe, 69;7b ét'aient des mâles.
De violentes tempêtes de neige survenues en septembre
et en novembre 1973 avaient provoqué des accumulations
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d'une neige dense et dure. Il rt~ssort des ardliv(!s ml~té()rolo
giqucs qu'au début du print(~mps 1974, la eouche de neige à
I{csolutc Bay était d'une (;paisseur n!(;ord (!t nous (;royons
qu'un hiver extrêm(:ment rigoureux constitue la principale
cause de l 'dfondremel}t di!mographique observé.

Introduction
Aerial surveys by Miller and Russell (1975) showed severe
decIincs in Peàry car'iboù (Rangifr!r tarandus pcaryi) and
Uluskinen (Ovibos moschatus) populations during the winter
of 1973-74 on fiathurst Island, Northwest Tcrritorics. They
reportcd decreases in the numbers of caribou and muskoxen
of 62% and aLJOul 73% rcspeetively bètween the summers of
197:3 and 1974. Corresponding figures for eastern Melville
Island werc 68% and 48% (F.L. Miller, pers. comm.). Wc
define eastern Melville Island as lands east of a line betw,ecn
Bridport [nlet andsoutheast Sahine Bay, i.e., Strata I-IV of
Miller and I{ussdl (1974). Bathurst, Ilyam Martin, and Melville islands eomprise part of the Parry Islands. Parry Channel refers to the watcrs south of the Quecn Elizabeth Islands,
compriscrl of McClure Strait, VISCOU nt Melville Sound,
Barrow Strait, and Laneaster Sound.
In this paper we report on the physical condition, rregnancy rate, and health of a s(:rics of caribou eollectcd on
Bathurst, Byam Martin, eastcrn Melville, and Prinee of Wales
islands in March and April 1974. Data are also prcscn te ri on
their win ter habitats and diet. We inelude information on the
age, sex, and physical condition of dead muskoxen and caribou found on Bathurst and eastern Melville islands in 1974
and attempt to elucidate the circumstanees of the population
'
crashes.
Methods
The Canadian Wildlife Serviee (CWS), Resolutc Bay Hunters
and Trappers Association, and the NWT Carne Management
Service co-operated in collf)cting 25 Peary caribou during
the period 28 March-9 April 1974. The specimens ohtained
included 10,9, 1, and 5 caribou from Melville, Bathurst,
Byain Martin, and Prince ofWales islands respectively.
The Resolute Bay Hunters and Trappùs.Association provided two hunters, Levi Nungaq and Andrew lqaluk, who
shot the caribou. We used a single-engine Ouer to locate the
animàls and return the carcasses to Rcsolute Bay, wherc! the
meat was distributed to Inuit families. We obtained for eadl
caribou the weight and standard body measurements, and
collectcd ovarics and fetuses, a blood sample, the skull and
mandible, long bones from the right hind leg, an tIers, élnd

rumen and faecal samples. We examined carcasses for obvious
signs of pathology and several digestive tracts were frozen
and returned to CWS, Pathology Division, Ottawa for detailed examination.
We examined caribou feeding craters (areas where snow is
pawed away to expose forage) at collection sites whenever
practicable. We recorded plant species in the craters, coll ected specimens for later identification, noted evidence of
grazing, and measured snow depth.
Data and specimen material were cqllected from dead
caribou and muskQxen on Bathurst Island from April to
September 1974 in conjunction with continuing studies of
muskoxen at the High Arctic Research Station operated by
the National Museum of Natural Sciences (Fig. 1). Rumen
samples, femurs, and mandibles were also collected from
carcasses found on southern Bathurst Island in early August
during a survey carried out in co-operation with Renewable
Resources Consulting Services Ltd. Femurs from 10 of 30
muskoxen found dead on Bathurst Island did not reach the
CWS laboratory.
Data were obtained from caribou and muskoxen found
dead on Melville Island in July and August by CWS field parties working near Little Point and Sabine Bay (Fig. 1). Most
femurs examined were empty or nearly so and did not warrant femur fat determinations. The appearance and consistency of femur marrow samples was recorded in the field.
Femurs from two of three muskoxen found dead near Rea
Point in June 1974 were shipped to the laboratory.
In the laboratory, first incisors were see tioned and
stilined, and eementallayers were counted to determine the
age of eaeh specimen. The root of the first molar was sectioned and stained if annulations were not c\ear in an incisor.
Ages are given to the nearest year, with the assumption that
caribou were born in June, muskoxen in May.
Rumen samples from each muskox or caribou were examined in a tray following separation of material to partiele
size by screening through a series of sieves. The percentage
of each plant spccies or species group in each sam pie was
estimated visually. Data for caribou and muskoxen on various
islands or island gro'ups were then combined and the means
calculated for percent volume and percent frequency of plant
spccies or groups in thc combined samples.
The maximum lengths of caribou femurs, tibias, and tarsi
were measured with a vernier caliper.
Ali marrow samples were rated visually into one of four
elasses similar to those suggested by Cheatum (1949) and
adopted by Neiland (1970). Marrow samples which were
wax y , firm, and creamy white were labelled elass 4. Marrow
sarnples in c1ass 3 were softer and contained tinges of pink
and red, and those in elass 2 were gelatinous and light red.
Marrow samplcs in elass 1 were gelatinous to watery in consistency and red.
Marrow from the femurs was analyzed for percentage fat
using the dried wcight method (Neiland, 1972). Before initial

weighing, any empty space in the femur was filled with
water.
We examined meteorological records from Resolute Bay,
Mould Bay, and Rea Point as weil as detailed elimatological
data from ccntral Bathùrst Island..

Figure 1
Locations of sites 1-9 where Peary caribou were eolleeted
30 Mareh to 8 April 1974.

'-

1

!

Results
Sex, age, and measurements of samples
Caribou

Body and leg bone measurements, weight, sex, age, collection site, and percentage marrow fat for each caribou specimen obtained in Mareil-April, 1974, are detailed in appendices on file with this report in libraries of the Canadian
Wildlife ServiceS. Flight lines and animais observe.d are recorded on maps contained in a report by Thomas et al.
(1975) also on file in CWS libraries. Figure 1 shows the location of wllection sites 1-9.
Only 3 of the 25 caribou obtained were males, aIl from
Sabine Peninsula on Melville Island. That proportion was
about representative of the 89 caribou seen by the collection
crew.
Only two calves (ca 9 months), both collected on Bathurst
Island, were noted during the collection period. Twelve of
the 25 animais were either 5 or 7 years old, perhaps indicating superior productivity in the years 1967 and 1969 relative
to later years.
Table 1 gives the means and variances of several body
measurements for caribou >2 years of age from three islands.
There was no statistically significant difference in weight
or stature between females taken from Melville and Bathurst
islands. The females frorn Prince of Wales Island were significantly heavier than females from Melville Island (p<0.02) or
Bathurst Island (p<0.02), although differences in other body
measurernents were not significant.
Three males taken frorn Melville Island were significantly
heavier than the females from that island (p<0.001), Bathurst Island (p<0.02) or Prince of Wales Island (p<0:02),
The males were significantly higher at the shoulder than females from Bathurst Island (p<0.05) or Melville Island (p<
0.05), but were similar in height when compared to females
from Prince of Wales Island.
Female calves obtained on Bathurst Island weighed 32.5
and 31.0 kg. A yearling (between 1 and 2 years old) eollected
o~ the same island weighed 38.0 kg.
Remains of 37 caribou were examined on eastern Melville
Island in J uly and August 1974. Most of them probably died
the previous winter, but time since death was difficult to estimate because predators quickly consume and scatter caribou
remains. Of the 26 carcasses for which the sex could be determined, 17 were males and 9 were femalcs.
During a brier aerial reconnaissance of Bathurst Island
south of Polar Bear Pass in August 1974, we saw 15 carcasses, indicating thertf had been a high mortality of caribou on
the island in 1973-74.
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Table 3
Age and sex of 49 of the 59 muskoxe'n found on Bathurst
and Melville isla:nds in 1974

Table 1
Mean measurements (X) and variançes (s2) for Peary
caribou >2 yr of age collected on Melville,Batlüirst,
and Prince of Wales islands, NWT, 30 March to
8 April 1974

Bathurst
Melville
Prince of Wales

Totallength (cm),

N

X

s2

X

s2

X

s2

X

's2

F
F
M

6
7
3
5

' 50.4
52.7
65.3
51.7

21.6
7.3
10.3
10.9

152.2
151.2
153.3
156.2

24.6
46.5
70.3
25.7

87.7
88.7
95.0
91.2

19.9
12.5
13,0
36.7

113.8
116.4
120.0
112.0

37.0
6.2
39.0
21.5

Muskoxen

One recently-dead (i.e., <1 year) muskox was fo'und on
southern Bathurst Island (south of 78° 45'N) on 2 AprU 1974
and 29 were found the following sumlner. We could identify
17 as males and 10 as females (Table 2). We obtained mandi~les from 19 ca,rcasses; 16 carcasses were 59 years of age
and 3 were calves «12 months) (Table '3). We estimated the
ages of four others from size and tooth eruption and wear
criteria.
Of 29 reçently-dead muskoxen found on eastetn Melville
Island, 12 were male, 3 female, and 14 could not be sexed
(Table 2). Of 26 muskoxen forwhich age was determined,
12 were over 10 years, and 14 were less than 4 years (Table
3).
During a flight over Cornwallis Island on April 3, we
spotted and later examined a dead 2- or 3~year-old muskox
located 4 Rm north of Inttepid Bay. A group of about 10
muskoxen was nearby. Two adult males died on the western
side of the island in late March or early April and a calf, which
wandered into a mining camp on Little Cornwallis Island, subsequently died.
Caribou reproduction

We coHected 19 female caribou >2 years; only thtee were
pregnant. Two of these were from Prince of Wales Island,
where a total of five adult females were collected. Only 1 of
14 adult females collected from the Parry islands was
pregnant.

Mosses cOll1prised an average of 52% of the identifiable contents in rumen samples taken from 20 caribou shot on the
Parry Islands, where aviÙlability of forage was poor in'March
aJ}d April 1974 (Table 4). Mosses constituted a mean of only
14% of fotage in rumen samples from five caribou shot about
the same cime on Prince of Wales Island, where snow conditions permitted better access to forage. Mosses constituted an
average of <1 % of rumen samples from six caribou found
dead on Bathurst Island in summer 1974. Three of the six
caribou were killed by wolves, two in June and one in September.
Luzula nivalis and 1. confusa were frequent and abundant
in aH caribou collected (Table 4). They comprised 95%, 90%,
and 70% of the contents of rumen samples from the three
caribou killed by wolves on Bathurst Island. Saxifraga oppositifolia was abundant in rumen samples from caribou shot
on Prince of Wales Island, but comprised only '1 % of the volume in rumen samples from caribou shot on the Parry Islands. It constituted 10% and 5% of forage in the rumen
samples from two caribou killed by wolves in June on Bathurst Island. Thamnolia spp. were the most abundaJlt lichens
in the -rumen samples, but they comprised a relatively low
proportion of the rumen contents with the exception of one
sample from a caribou shot at site 1 on Bathurst Island. It
contained 25% Thamnolia spp. Although Salix arctica coJ}6tituted less than 1 % of the bulk of rumen contents in caribou

* Ages estimated from

Melville Is. (26) ,

Male

Female

unknown

Ruw en

Femur

Mandible

Bathurst
Melville

,30
29

17
12

10
3

3

22

14

20
2

19
26

Totals

59

29

13

17

22

22

45

Male

Il

UnkJ}own

Totals

8

14

3
3

4

3*

1
1*

3
-1

1
3
1
2
3
1

3
6
6
4
4

2

1

1
3

2
1

2

1
1

3

1
1

1

1

1
,

00

1

:1

tooth eruption and wear and developmept
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Table 4
Average volume and frequency (both 'JO) of plant species in
rumen samples of 20 and 5 caribou shot on respectively
Parry Islands (Bathurst, Byam Martin, and Melville) and
Prince of Wales Island,30 March to 8 April 1974, and of
six caribou that died of malnutrition or wolf predation on
Bathurst Island, 1974

Plant species
Mosses
Luzula spp.
Saxifraga oppositifolia
Thamnolia spp.
Cetraria spp.
Pertasaria spp.
Salix spp.
Papaver radicatum
Dra~a spp.
Unidentified mono cots
Cerastium spp.
Unidentified lichens
Dryas integrifolia
Sagina spp.

Parry Islands (20)

Bathurst Island (6) ,

Pro Wales Island (5)

Vol.

Freq.

Vol.

Freq.

Vol.

Freq.

52
36
1
4
2
3
<1
1
1
1
<1
<1
<1
<1

100
80
75
30
20
2
45
60
75
25
45
30
10
30

<1
50
34

50
83
100

14
27
36
4
1

100
100
100
40
40

5
3
<1

33
100
50
15

14
<1
<1
2

80
40
20
20

1

60

Specimens coHected

Total
found dead

4

Unknown

Female

ofhoms.

Table 2
Number and sex of muskoxen found dead on Bathurst and
Melville islands in 1974

Island

Female

2

1
2
3
9
11
12
13
14
15
16
19

Ruinen oontents
Caribol}

S~x

Male

A,ge (Yr)

Girth (cm)

Shoulder height (cm)

Sex

F

:1

BathU:rst Is. (23)

_ W~ight(kg) ,
Island

~1

l) 0,
5

8

~

shot on the Parry Islands, it was the major item, along with
mosses, in rumens of many caribou found dead on Melville
Island Ù1 summer 1974. The latter rumen contents, which
were not analyzed as to percentage composition, were mostly
froJI\ animaIs that died du ring the preceding winter. &li;x
arctica cOilstituted30% of the forage in the rumen samples
taken from a caribou killed by wolves on September 3 on
Bathurst Island.
'
Muskoxeil

&lix arctica and Saxifraga oppositifolia dominated the con-

tents of 22 rumen samples collected from dead muskoxen
on Bathurst Island (Table 5). The rumen samples from ail
the dead muskoxen found on Melville Island also contained
a large volume of Salix arctica, including many thick stems
of that species. Feeding sites used by muskoxen in winter
1973-74 at Little Point and Sabine Bay, Melville Island,
were almost denuded of Salix.
Table 5
Average volume and frequency (both %) of piant species in
rumen sampI es of 22 of the 3Q muskoxen found dead on
Bathurst Island in summer 1974
Occurrence
In rumens
Plant species
Salix spp. '
Saxifraga opp~sitifolin

Unidentified monocots
Papaver radicatum

Mosses
Draba spp.
Cerastium spp.
Dryas integrifolin

..

>

Table 6
Frequency (%) of plant species in feeding craters and
rumen samples of caribou shot at two sites on Bathurst Island
30 March and 2 April 1974

Peltigera spp. The only moss identified was R~acometrium
canescens. There was evidence of grazing on both L. nivalis
and P. arctîca.

Sites 8 and 9 on Prince ofWales Island were on an extensive plain eontaining a succession 'of low-Iying <;andy beach
ridges with wetter intervals. We examined only two craters;
vegetation includèd Dryas integrifolia, mosses, Thamiwlia
sùbùliforniis, and an unidentified grass. We found broken
willow (Sa/ix arcticu) twigs at one of the craters. The,re' was
no evidence of caribou feeding on D. integrifo/ia.
In April 1974, lowland regions of Bathurst, Byam Martin,
and Melville islands were deeply drifted with dense snow. On
Melville Island, caribou had moved onto the hlIIs of Sabine
Peninsula and were foraging on the windswept slopes and
ridges. Show depths at caribou feeding sites on Bathurst Island ranged from 3-4 cm at site 5 to 15-20 cm at site 1.
Snow depth at the one site on Byam Martin Island was 8-16
,cm. Snow depths at feeding sites on Sabine Peninsula, Melville Island, were 0-5 cm at site 6 and 3-5 cm at site 4.
In May and June 1974, muskoxen in Polar Bear Pass, Bathurst Island, were feeding on exposed ridge tops and in areas
of shallow snow on higher ground rather than in the me adows at the foot of the slopes, the usuallate winter grazing
areas.

Site 1
Plant species

Freq.

41
36
14
4
1
<1
<1
<1

95
86
77
41
55
14
5
5

Winter feeding sites of caribou

Table 6 gives plant species found in feeding craters and in the
rumen sampI es from caribou at collection sites 1 and 5 on
Bathurst Island. At site 1 the lichen Cetraria islandica was the
mO,st frequent plant species in craters, followed by the moss
Hypnum bambergeri. In contrast, in craters at site 5 the moss
'Rhacometrium lanuginOSUni, the rush Luzula niva/is and the
l.ichen Alectoria nigricqns occurred most frequently. Mosses
were common in ail craters.
We examined smaller numbers of craters at other collection sites. On Byam Martin Island (site 2) several craters
examined contained L nivalîs, Cetraria cucullata, and !nosses. At collection sites 4 and 6, both on the Sabine Peninsula,
Melville Island, the terrain was more rugged than the flat
plains of southern Bathurst Island. There appeared to be a
greater ground cover of vegetation th an at other sites, and
vascularplants made up a greater proportion of the flora. ,
Dominant vascular plants were L. nivalis, Poa arc tica, and
&xifraga opposïtïfolia. Lichens were not abundant but were
represented by C. cucullata, C. islandica, A. nigiicans, and

Marrow samples from caribou femurs collected in late win ter
were rated visually into four classes. They had the following
percentages of fat:
Class 4: X = 74.8%; s = 25.6%; n = 5
Class 3: X = 32.2%; s = 20.3%; n == 6
Class 2: X = 8.6%; s = 2.7%; n = 6
CIassl:X= 3.2%;s= 1.1%;n=3
The means were ail significantly different (p<0.02).
AlI marrow samples were low in fat, except for four of
the five from adult females collected on Prince ofWales Island, where the average was 80.0% (s = 23.1 %). The remaining sample from Prince of Wales Island, froma 14-year-old
aduit female, was very low in fat (2.7%). The me an fat percentage was lowest for the five adult females from Bathurst
Island (X = 12.9%; s = 12.1%), while the seven females from
Melville Island averaged 22.8% (s = 23.3%) and the three
males from thatisland, 19.7% (s = 15.8%). The mean fat percentage for the Prince of Wales sample was significantly greater (p<0.01) than the mean percentages for any of the other
samples. Differences between the means of the other samples
were not significant (p>0.10). Three of 12 adult females contained marrow fat percentages below 5%.
The percentage of fat in the marrow of an adult female
caribou killed by wolves on Bathurst Island in mid June
1974 was 6.5. Ma'rrow samples from thtee other caribou
found dead in Polar Bear Pass were rated visually as class l,
but they were not saved for fat analyses.
Muskoxen

We analysed marrow forpercentage fat in femurs of 22 of
30 muskoxen fouhd dead on Bathurst Island in 1974. Ali but

Rumens (3)

Craters (20)

Mosses
Rhacometrium spp.
Hypnum spp.
Aulacomnium spp.
Myurella , ,

}

55
10

Ce trarin islandica
C. cucullata
C. nivalis'

:: }

G.tilesii
Thamnolia subuliformis
Alectorin nigricans
A. ochroleuca
Sphaerophorus spp.
Pertusarin spp.

85
20
5

Rumens (4)

100

75

35

100

OjO

Salix arctica
Saxifraga oppositifoliit
S. caespitosa
S. cernua
Potentilla spp.
Draba spp.
Cerastium spp.
Sagina spp.
Cassiope spp.

33
67
100

90

10

75

33

5

100
50

100

25
20
33
33

Unidentified monocot

33
33

Papaver
Ste/larin spp.

three had marrow fat reserves below 7% and 10 were below
1% (Table 7). The male calf found dead on 2 April 1974
(CWS-#74-Ml) had a marrow fat percentage of 1.5. The
femurs oftwo adult J:l1ale muskoxen (74-1 & 2) killed by
wolves on Bathurst Island on 9 May 1974 contained marrow
fat percentages of 6.6 (left), 10.1 (right), and 3,2 (Ieft), 2.9
(right). The subadult female (7~3) with femur marrow fat
pcrcentages of 2.7 (left) and 1.3 (right) died in Polar Bear
Pass on 10 June 1974.
We examined the femurs of 25 recently,dead muskoxen
found on Melville Island in July and August 1974, and found
that 23 of them were empty,except for a thin layer of nonfatty residue that occupied up to a quarter of the circumference. A thin film of fatty material adhered to the walls of
the marrow cavity of sorne femurs, These observations suggest that ail or most of the fat reserves were depleted at the
time of death, but the presence of insect larvae and pupae in

25

100

Vascu lar Plan ts
Luzula spp.

25
75
25
25
25
25

several femurs ànd the possibility of sorne lipidolysis during
the surrimer precludes definitive statements ahout marrow
reserVes. Mar'row sampI es from two of the three adult femal~s
found dead on Melville Island were firm and white (cluss 4),
We did not examine femur marrow from the third female,
The femurs of two of three adult male muskox found
dead near Rea Point, Melville Island, in June 1974 contained
3.3% and 54.1 % marrow fat. Fat reserves of thc lalter suggest
death from wolf predation was more probable than starvation. A femur was not recovered from the third frozen animal.
Pathology and parasitology

Brucellosis tests on 17 serum samples from caribou were negative. No macroscopic pathology was fOllnd in any of the
caribou examined. We found warble-fly (OedeTJWgena tarandi
L.) larvae in two caribou collected from Melville Island.

7

6

100

Craters (20)

Lichens

Marrow fat reserves
Caribou

Vol.

Site 5

L"

Table 7
Age, sex, and percentage fat in femurs of 22 of the 30 muskoxen found on Bathurst Island in the summer of 1974

Specimen no_

Age (yr)

74-9
74-24
CWS #74-Ml
74-3
74-11
74-27
74-B
74-13
74-19
74~21

74-22
74-28
74~8

74-17
74-29
74-A
74-20
74~25

74-16
74-23
74-1
74-2

1*
1
1
3*
9
11
12
12
12
13
13
13
14
14
14
15
15
15
16
16
adult
aduIt

Sex

Fat in
Marrow (%)

M
Ft
M
F
M
M
M
F
M
F
F
Mt
M
M
M
M
Mt
F
M
M

l..5
l.8
1'.5
2.7 (L), l.3 (R)
2.3
2.0
0.4
0.2
0.4
44.4
6.1
0.7
<0,1
0.4
0.5
4.4
17.0
0.4
0.3
0.4
6.6 (L), 10.1 (R)
3,:2 (L), 2.9 (R)

* Age estimated from too.th eruption and horn deveiopment.
tCarcass intact when found.

Autopsy of the 65-kg male calf muskox (CWS-#74-MI)
found dead on Bathurst Island on 2 April 1974 revealed mucoid degeneration involving the heart, pancreas, acetabulum,
and lower mandible, with excessive fluid in the pericardial
sac and abdomen. The Iymph nodes were edematous. The
lungs revealed an extensive pneumonic involvement. Death
was probably caused by the pneumonia, which developed
because of malnutrition.
P;eliminary examination of the subadult female which
died on Bathurst Island on 10 June showed depleted fat reserves but no obvious pathological or parasitological condition. During 30 hours of observations on the 3 days preceding her death, she spent only 24% of the time feeding while
the two others in the herd, an aduIt female and male, spent
38% ~nd 41 % of the time feeding.
Oilll3 tic data

Standard climatological station records for 1973, maintained
by.personnel at the High Arctic Research Station on Bathurst
Island, extend only to 25 September, but they ihdicate what
may be the primary cause o~ the severe snow conditions on
Bathurst Island during the winter 1973-74. A minimum of
8.4 cm of wet snow feU on 7 and 8 September, accompanied
by winds of over26 kn (30 mgh). Terof.eratuJes during the
2 days ranged from -4°C (25 F) to +3 C (37°F). On eachof
the following 3 days, winds of 26 kn.(30 mph) were recorded

and the minimum tempetature dropped to -8°C (17°F). As a
result, snow drifted up to 50 cm deep, even in open areas,
and a layer of harq snow covered most of the surface.
Late win ter (1974) snow depths on Bathurst Island were
greater than normal and temperatures average~ 6°C (10°F)
lower than previous records (since 1968) for May and June at
the station. Wet snow, freezing rain, and tain in. early June
with sul:!sequent re-freezing resülted in an ièe crust over the
accumulated drifts.
.
Snowfall at Resolute Bay from August 1973 to June 1974
exceeded the 1941-70 average by 58 cm and by June 15
reached a record 43.2 cm compared with the mean of 17.0
cm. A storm in late November 1973 caused extremely high
drifts in Resolute Bay.
The geographic distribution of heavy winter snow, as revealed by the weather records and by observations of the
authors and others (F.L. Miller and R.H. Russell, pers.
comm_), corresponds to regions where muskox and caribou
populations crashed.
The severe winter conditions did not appear to affect
western Melville and Prince Patrick island!; as severely as
Resolute Bay. However; snowfall at Mould Bay for the period August 1973 to June 1974 was 37.2 cm greaterthan
the long-term average.
Discussion
Our data combined with those of Miller and Russell (1975)
lead to the conclusion that major declines of caribou and
muskox populations occurred on Bathurst and eastern Melville islands during and following the win ter of 1973-74.
The low fat content of femur marrow samples indicated
that the majority of caribou shot on the Parry Islands in late
March and early April 1974 were malnourished Qr starving.
Wilkinson and Shank (1974) suggested that Peary caribou on
Banks Island with femur marrows containing less than ;ibo.ut
55% water (more than 41 % fat) by weight were in relatively
good physical condition for late MardI. Caribou with values
of 55-90% water (5-41% fat) were malnourished and those
with more than 90% water «5% fat) were starving. Values
in parentheses are our conversions using the fat-water regressions of Neiland (1970). About 55% (16/29),38% (11/
29) and 7% (2/29) of 29 caribou obtained 18-20 March
1973 by Wilkinson and Shank (1974) feH in the above categories. Followi.ngthe same criteria, thenumbers of caribou
in each category obtained by us on the Parry Islands wcre 1,
9, and 4. Numbets of caribou obtained on Prince of Wales
Island in each category were 4, 0, and 1, and there was no
evidence of a die-off on that island.
The extremely low pregnancy rate in caribou shot on the
Parry Islands might suggest that the females were in poor
condition in the autumn of 1973. However, snow was relatively shallow and soft in the winter of 1972-73 (R.H. Russell and F ..L. Miller, pers. comm.); snow meIt was early,.and
the summer temperatiItes of 1973 were not unusual. Thus,
evidence suggests that the caribou should have entered the
1973 breediI.1g season in good physical condition.
Among female Peary caribou colleded in recentyears,
the lightest occrtrred on the Parry Islands and the heaviest
on Banks Island: Females ftom Prince of Wales Island were
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interroediate in weight, ail differences being statistically significant. Female Peary caribou coHected on Banks IsIal1d
18-20 March 1913 (Wilkinson and Shank, 1974) were significantly heavier (X = 62.4 kg) than those of.Bathurst (p<
0.001), Melville (p<0.001) and Prince ofWales (p<0.05) islands. Males co.llected on Banks Island were significantly (p<
0.01) heavier (X =89.2) tha.n the three obtained on Melville
Island. Peary carib0l! on the Parry Islands have probabJy had
less gtmetic mixing with the Iarger barren-ground caribou
th an have other populations, but nutritional differences
could account for sorne of the reported differences. We require larger numbers of specimens before we can elllcidate
taxonomic telationships based on morphologic criteria.
Luzula spp., which grow on a wide range of hahitats from
sea level to el.'posed ridges of upland regions, appear to be
important for caribou survival in winters such as 1973~74.
This grass-like rush constituted twice the bulk of ail the other
vascular plants and lichens in rumen sampi es of caribou collected in late win ter on the Parry Islands.
ln our March-April sample, the chief difference in the
rumen contents of caribou from Prince of WaIes Island and
the Parry Islands was the grl!ater proportion of moss and the
lower proportion of Saxifraga oppositifoUa in stomachs of
caribou ftom the Parry Islands. The proportion of mosses
ingested by Peary caribou seems to be related to the availabil.ity of forage in winter. Mosses are often intertwined with
forage species and, when forage was difficuIt to reach, the
animais had difficuIty avoiding the ingestion of mosses .. Sorne
mosses are nearly indigestible by caribou (Pegau et a.t, 1973)
and if they pass slowly through the digestive tract, the y reduce the capacity of the tract for nutritious fodder. The
proportion of plant species in the rumen may not reflect the
proportion ingested necause of different rates of digestion
and time to pass through the rumen.
The low proportion of masses in rumen samples of the
six caribou found dead on Bathurst Island in summer 1974,
relative to the proportion in March-April samples, suggest
that ail ofthem died after the win ter of 1973-74. Three of
them were killed by wolves in June and September.·
Comparisons between crater and rumen contents at a given location (Table 6) mu!;t be interpreted with caution. The
small sample sizes and the possibility that much of the rumen contents was eaten at places other than the site of death
preclude generalization from our data.
Many of the muskoxen found dead on Bathurst and eastem Melville islands starved to death. The male calf mùskox
found dead on Bathurst Island April 2 weighed 65 kg. Five
maie muskoxen of the same age collected on Banks Island
weighed 84-106 kg (Hubert, 1974). The depleted marrow
fat reserves in most.muskoxen found dead contrasts with
reserves of about 70-90% in muskoxen collected 16-17
March 1973 on Banks Island (Wilkinson and Shank, 1974).
Malnutrition usùally affects the young and old rnemhers'
of a population most severely, and in ungulates is more pre. valent in adult males than in adult females. Our results add
support to those geneializations. Twenty-nine (69%) of 42
recently-dead muskoxen of identifiable sex were males in
combined samples from Bathurst and Melville islands. The
condition of the marrow ih 2 of 22 adult males and in 3 of

7 adult females was more consistent with death hy predation
than by starvation_ AduIt females may have hecome more
vulnerable to wolf predation after many of the old males,
who guard the groups, died ofstarvation.
That old muskoxen (mostly males) were affected scverely
during the winter of 1973-74 is i'ldicated hy the preponderance (27/48) of animais over 10 years of age in samples from
Bathurst and Melville islands. The relatively low proportion
of subadult, recently de ad mùskoxen on Bathurst Island (6/
30) compared with Melville Island (14/29) is eXplained hy
the poor recruitment and productivity of muskoxen on Bathurst Island since 1967. Gray (1973), in a 140 km 2 study
are a in Polar Bear Pass, recorded late summer populations of
42 to 115 muskoxen in the years 1968 to 1971, with only
one calf and no yearlings present. On 23 August 1973, in the
same area, 108 muskoxen were seen, including 27 calves and
. 7 yearlings (Gray, unpub. data). In 1974 the highest number
recorded was 13, including two yearlings and two 2-year-olds.
Thus the population decline on this important muskox range
reflects the wid~spread populatio~ decline.
Malnutrition caused by poor availability of forage was
the primary cause of the crash of muskox and caribou populations. The length of th,e winter, the accllmulation af snaw,
and late winter icing aggravated the situation, but it seems
likely that the snow storms of early winter, whieh eaused
extensive drifting of wet snow and ptevented formation af
the usual air spaces at vegetation level, were the most important factors leading to ~naccessihility of,forage,
The role played by human disturbances in the decline of
muskox and caribou populations remains unknown. Seismic
work was extensive on southwestem Bathurst Island in late
winter 1974 and much of it overlapped known muskox wintering areas .. Seismic lines were also noted on Byam Martin
Island in March and early April, but no aetivity was noted
near the caribou on eastern Melville Island. The eHect of disturbance on animais suffering ftom malnutrition may he significant, but detailed studies of the role of man 's aetivities
on Pe.ary caribou and muskox populations are still ta be
carried out.
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