
Paper presented at The First Arctic Ungulate Conference, 
Nuuk, Greenland, 3 - 8 . September, 1991. 

Expanded abstract 

Comparative patterns of winter habitat use by muskoxen and caribou 

M. E . Biddlecomb and D. R. Klein 
Alaska Coop. Wildlife Research Unit , University of Alaska Fairbanks, Fairbanks, A K 99775, U.S .A. 

Reestablished muskoxen populations are cur­
rently expanding in northeastern Alaska, both 
in numbers and in areas occupied (Reynolds, 
1989). Because muskoxen have dispersed west­
ward into areas occupied by Central Arctic 
Herd caribou, chances for forage and habitat 
overlap between these two species have in­
creased. The objectives of this study were two­
fold: (1) to quantify the extent of resource use 
overlap at muskoxen and caribou winter fee­
ding sites (those areas where snow had been 
cratered by the animals to gain access to fora­
ge), and (2) to describe late winter habitat selec­
ted by dispersing muskoxen. Comparison of 
muskoxen and caribou feeding site characteris­
tics, including snow depth, snow hardness, loca­
tion, and types of vegetation in feeding craters, 
was used to assess resource use overlap. The % 
relative cover of vegetation at feeding sites was 
also quantified. Microhistological analysis of fe­
ces collected at the feeding sites wil l also provi­
de an index to diet of the two species. 

The study site was located in the Ivishak Ri­
ver drainage in northeastern Alaska. The Ivi­
shak flows into the Sagavanirktok River, ente­
ring it approximately 95 km south of Prudhoe 
Bay. Both muskoxen and caribou overwinter in 
this area and were present during the late win­
ter field studies in both years of the study. Fee­
ding sites were located and marked in late 
March and Apr i l of 1990 and 1991. In 1990, 40 
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muskoxen and 36 caribou feeding sites were 
marked. In 1991, 40 muskoxen and 42 caribou 
feeding sites were marked. These sites were re­
located in June and July of the same years. The 
size of the feeding sites varied due to variation 
both in group size of the animals and duration 
of the feeding bout in that particular area. 

To measure snow depth and snow hardness, a 
rammsonde penetrometer was used. Measure­
ments were taken on a straight line every 5 m 
from the center to the two opposing edges of 
the feeding site in a random direction. The 
same number of points measured in each half 
of the feeding site were taken in the area adja­
cent to each edge as well as in an area 100 m 
from each adjacent area. I then combined the 
measurements taken in each half into one value 
for feeding, adjacent and far, respectively. Cra­
ter data were collected from the first 10 craters 
closest to the line established in the feeding site. 
Fecal samples were collected at each feeding 
site. 

The vegetative characteristics of the feeding 
sites were determined using a 10-point sample 
frame. Measurements were taken every 5 m 
along the same line established the previous 
winter. 

Due to non-normality, all data were ranked 
prior to analysis. The variables used for multi­
variate analysis of variance ( M A N O V A ) were 
selected by stepwise discriminant analysis. A l l 
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analyses were completed using SAS (1989). A l l 
results reported are preliminary. Analysis of 
1991 data has not yet been completed. 

N o significant difference in snow characteris­
tics was found in 1990. However, for 1991 a 
Mann-Whitney U Test indicated snow at mu-
skoxen feeding sites and feeding craters was sig­
nificantly deeper than at those of caribou 
(p< 0.002 and p < 0.003, respectively). 

Feeding site snow and vegetation data were 
analyzed using M A N O V A to compare differen­
ces based on animal (muskoxen and caribou), 
habitat (lowland/riparian and upland), and type 
area (feeding, adjacent and far). The variables se­
lected by stepwise discriminant analysis were 
snow depth and hardness and the % relative co­
ver of the following: Salix planifolia ssp. 
pulchra, moss, herbaceous plants, evergreen 
shrubs, Equisetum spp. and lichens. The overall 
M A N O V A was highly significant (p< 0.0001, 
n = 40, n = 38 for muskox and caribou, respecti­
vely). Snow hardness (p< 0.018), and cover of 
Salix planifolia spp. pulchra (p< 0.0001) and 
Equisetum spp. (p< 0.001) were significantly re­
lated to animal species. 

Feeding crater data were analyzed using M A ­
N O V A as well. Variables selected by stepwise 
discriminant analysis were Salix spp., herbace­
ous, grass and lichen. Again, the overall M A ­
N O V A was highly significant (p< 0.0001). Salix 

spp. occurrence in craters was greater for mu­
skoxen (p< 0.0001, n = 39), and lichen occurren­
ce in craters was greater for caribou (p< 0.0001, 
n = 37). Sedges had a high frequency of occur­
rence: 73% for muskox and 83% for caribou. 
However, the difference was not significant, 
and sedges were not selected by stepwise discri­
minant analysis for either M A N O V A . 

Some resource use overlap does occur in both 
snow and vegetative characteristics of feeding si­
tes. Whether or not this overlap is significant 
enough to affect caribou or muskoxen is uncer­
tain at this time. Extremes is snow conditions 
or higher densities of one or both species presu­
mably could result in a greater degree of over­
lap in feeding site selection and forage use. 
Complete analysis of the data should reveal fur­
ther similarities and differences in winter habi­
tat use by muskoxen and caribou. 

References 
Reynolds, P. E . 1989. Status of a transplanted mu­

skox population in northeastern Alaska. - In: P. F. 
Flood, (ed.) Proceedings of the second international 
muskox symposium, Saskatoon, Saskatchewan, Cana­
da. 1-4 October 1987. National Research Council 
of Canada, Ottawa, pp. A26-A30. 

SAS Institute, Inc., SAS/STAT user's guide, version 
6, fourth edition, volumes 1&2, Gary, N C : SAS Insti­
tute Inc., 1989. 1789 pp. 

Manuscript accepted 10 January, 1992 

4 Rangifer, 12 (1), 1992 


