1987. The Canadian Field-Naturalist 101-13-21.

Changes in Daily Activity Rhythms of Some Free-ranging Animals
in Minnesota

JOHN R. TESTER

Department of Ecology and Behavioral Biology, University of Minnesota, Minneapolis, Minnesota 55455

Tester. John R. 1987. Changes in daily activity rhythms of some {ree-ranging animals in Minnesota. Canadian Field-
Naturalist 101(1): 13-21.

Activity patterns of many vertebrates have been monitored by an automatic radio tracking sysiem at the Cedar Creek Natural
History Area in east-central Minnesota. Activity rhythms of Gray Squirrels (Sciurus carolinensis), Red Foxes (Vulpes
vulpes). Muskrats (Ondaira zibethicus), Ruffed Grouse (Bonasa umbellus) and Barred Owils (Srrix varia) show marked
seasonal changes which are believed to be responses to environmental conditions or physiological and behavioral
requirements of the animal. Variations in number of activity periods, total minutes of activity, timing of activity in relation to
sunrise and sunset, and in the amount of rest during the normal active period are shown to be related 10 changes in such factors
as temperature, snow cover, food supply and breeding behavior. These modifications of activity rhythms suggest that
controlling mechanisms are sufficiently plastic to allow animals 1o alter their behavior significantly in response to a changing
environment. In contrast, animals in captivity show remarkably precise timing with respect to activity rhythms. This

regularity appears to be highly dependent on caging and the umformity of environmental conditions under which such
animals are maintained.
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The daily activity pattern of any free-ranging
animal is determined by an endogenous mechanism
whose output is modified by both biological and
environmental factors, which themselves exhibit
seasonal changes. However, the adaptive significance
of such changes is not well understood (Daan 1981;
Rusak 1981). Data on the activity patterns of wild
animals living under natural conditions have often
been anecdotal, whereas detailed information has
been obtained for many species in captivity. Analyses
of these latter data have indicated remarkably precise
patterns of activity from day to day for individual
species. Experimental studies have revealed an
endogenous mechanism of timing which persistsin the
absence of environmental stimuli.

Development of automatic telemetry techniques for
monitoring the activity of wild animals has made it
possible to obtain long-term data on rhythms of many
species of vertebrates living under natural conditions.
This paper uses available data to show that activity
rhythms of wild animals living under natural
conditions do not exhibit high precision nor do they
maintain the same pattern throughout the year, in
spite of an endogenous mechanism and an environ-
mental Zeitgeber. Possible explanations for these
changes are considered in terms of the abilities of the
various species to survive and reproduce. Examples
have been chosen from both birds and mammals
studied at the Cedar Creek Natural History Area in
east-central Minnesota.

Enright (1970) suggested that laboratory studies of

endogenous rhythms might have little relevance to
ecology. On the other hand, data on activity rhythms
of captive animals and of wild animals are often cited
together in papers dealing with endogenous rhythms
(Daan and Aschoff 1975). Uniformity or consistency
of the observed rhythms is often implied. Data in this
paper reveal striking seasonal changes and great
plasticity in daily activity rhythms of a variety of birds
and mammals, suggesting that uniformity or
consistency of rhythms is rare in nature. Students of
endogenous rhythms in the laboratory, whether or not
they are expecting to contribute to ecological
understanding, should be well aware of the potential
influence of environment on wheel-running, feeding
or other measures of activity.

Methods

Study animals were captured in live traps, in drive
nets and by a variety of other methods (Keith et al.
1968; Huempfner et al. 1975). Each animal was fitted
with a radio transmitler broadcasting on a unique
frequency in the 53 mHz range (Tester et al. 1964).
The transmitters were designed either with the
broadcasting antenna {orming a collar, or as a back
and breast harness with a whip antenna extending
along the back. Transmitters weighed 35 to 42 grams,
had an expected life of 180 days, and an effective range
of about 1.6 km.

Radio signals from the individual animals were
monitored by the Cedar Creek automatic radio
tracking system (Cochran et al. 1965; Tester 1978).
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