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ABSTRACT

Numerous home range models have been proposed, ranging from
polygons formed by the connection of outermost locations to
probabilistic models based on the frequency distribution of
locational data. Probabilistic models are gaining attention because
intensity of use is considered in the perception of the home range;
areas used infrequently are not regarded within the home range. One
major assumption inherent in such models is that sampling effort is
temporally and spatially unbiased. In my study of home range
utilization of radio-transmittered sea otters (Enhydra lutris) in
Alaska (1979-1982) I could not sample locations with  the same
intensity at night as during the day. Because sea otters frequently
used different areas at night (feeding areas) than during the day
(resting areas), the distribution of locational data differed from
the true utilization distribution of the animals. This precluded
the use of probabilistic models for examination of sea- otter home
ranges. Other researchers likely encounter difficulties trying to
maintain a sampling intensity that 1is temporally and spatially
homogeneous. Such  difficulties may dictate the wuse of
non-probabilistic home range models despite the advantages offered
by more sophisticated models.

INTRODUCTION

Despite innumerable studies of animal movements and home ranges,
the concept of a home range and the measurement of home range
parameters such as size and shape remain elusive. Burt (1943)
originally defined home range as the area traversed during normal
activities of food gathering, mating, and caring for young.
Commonly, the region enclosed by the connection of peripheral
locations of an animal is used to represent this area (Mohr 1947).
Employing the restriction that all outside angles of the home range
boundary be convex yields a minimum-perimeter, maximum-area polygon
generally referred to as a minimum convex polygon (0dum and Kuenzler
1955, Schosner 1981). This method alleviates subjectivity in the
choice of peripheral points but does not necessarily produce the
most realistic representation of home range boundaries, which may,
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in reality, have involutions.

Recently, several authors have criticized the use of the minimum
convex polygon mainly because of its inherent constraint on shape
and strong positive relationship between sample size and estimated
home range size. Some have suggested methods to reduce the shape
restrictions (Harvey and Barbour 1965) and minimize effects of
sample size (Odum and Kuenzler 1955, Jennrich and Turner 1969,
Schoener 1981) while retaining the basic concept of a polygonal area
circumscribed by the comnection of peripheral locations. Others
have introduced probabilistic models to estimate home range size,
and in so doing have reinterpreted the concept of home range as the
area used by an animal during a certain percentage of its time, or
the area in which an observer would have to search to locate an
animal on a given percentage of occasions; Madden and Marcus (1978)
discussed the distinction between these 2 rather similar
probabilistic frameworks. ,

The probabilistic concept of home range seems to yield a more
meaningful interpretation of home range size than the traditional
(polygon) concept for animals that do not use all parts of their
home range with equal intensity because regions used relatively
infrequently are weighted less heavily in the calculation of
utilized area. Also, as I have argued elsewhere (Garshelis and
Pelton 1981), probabilistic models permit more justifiable
comparisons of home range sizes within and among studies because
results are at the same level of confidence. However, all
probabilistic models currently advanced are based on assumptions,
many of which may be difficult to meet (or even to test whether they
have been met) in studies of animal movements. Assumptions dealing
with home range shape and the distributional pattern of point
locations within the ascribed home range (Calhoun and Casby 1958,
Jennrich and Turner 1969, Koeppl et al. 1975) have been overcome in
recent probabilistic models (Ford and Krumme 1979, Dixon and Chapman
1980, Anderson 1982), but even -these models are plagued witn
assumptions concerning temporal and spatial homogeneity in sampling
effort and independence of data points.

Dunn and Gipson (1977) proposed a model to deal with cata that
does not conform to the assumption of locational independence. In
this paper I discuss difficulties in meeting the assumption related
to sampling intensity, specifically in my attempts to analyze the
movements and home ranges of sea otters (Enhydra lutris), and more
generally in relation to the choice of home range models in other
studies. Others have reviewed and evaluated most of the home range
models currently advanced (Sanderson 1966, Van Winkle 1975,
MacDonald et al. 1979), but I am unaware of material that addresses
the issue of sampling intensity.
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