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CHAPTER 3. SENSES, COMMUNICATIONS, AND THE USE OF SPACE

The abilities of animals to receive and interpret stimuli from their
environment are prime determinants of the potentials for the animal's
responses. It is obvious that animals which cannot see are unable to
respond to visual stimuli, and the same can be sald for other senses.
Animals do not detect and respond in an "all or none”™ way however; sight and
other sensory capabilities vary between individuals and change due to
environmental factors.

A functional approach to the concept environment, discussed in Moen
(1973), considers the environment as a complex of dynamic interactions, dif-
ferent from the habitat of an animal, which is a descriptive term for the
place where a species is found. Thus deer habitat is the kind of a place
where deer live. A deer's environment, however, includes the whole array of
functional stimuli that may illicit a response by the animal.

Functional organism—environment relationships may be divided into four
groups discussed in Moen (1973; 18). They are:

1. Stimulus does not reach organism. There is no functional
relationship.

2. Stimulus reaches organism but is not detected. There 1is no
functional relationship.

3. Stimulus reaches organism and is detected, but causes no re-—
sponse aside from detection. This relationship is of
little importance to either the organism or the
ecologist.

4, Stimulus reaches organism, is detected neurologically or
physiologically, and organism responds to stimulus.
This is the most important kind of relationship for
the ecologist to consider.

There are important time dimensions to the organism—environment
relationships, including those that are operational at a given moment, those
that have been operational, called the historical environment, and those
that could become operational, called the potential environment (Mason and

Langenheim 1957 and Moen 1973; 21).

Operational environments are constantly changing, yet remain fairly
stable unless some particularly important stimulus is detected. A bedded
moose may hear the intermittent calls of blue jays, but pays little or no
attention to them. Such stimuli are detected but do not cause a response;
they are not really operational because they are filtered out. A pack of
wolves, however, will alert the moose and possibly cause flight behavior.
The operational effects are different due to the historical environment of
the moose, which includes potential responses that could be both genetically
determined and learned,
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Historical environments, which consist of both genetically-determined
and learned responses, determine what and how animals respond to operational
stimuli. A newborn must rely on its genetically-determined historical
environment, and the young of some wild ruminants do just that as they 1lle
prostrate and remaln motionless when approached. This hiding behavior is
also accompanied by alarm bradycardia (Moen et al. 1978), which occurs even
when members of their own species approach them. As experience is gained,
learning occurs, individual deer are recognized, and the responses of the
fawns to other deer are different., The fawn recognizes its mother, and may
move toward her as she approaches. A fox, however, would be avoided rather
than approached, especially after learning encounters had occurred.

Potential environments include all that animals can respond to when
future environmental stimuli are received. The basic neurological senses of
animals, plus their physiological sensitivity to environmental factors not
detected neurologically, determine what components of their habitat become
part of their functional environment.

It is important to recognize that enviromments are only partially
defined by animals' senses. Those environmental influences that are not de-
tected neurologically but do have physiological impacts can be very
important parts of an animal's environment. Radioactivity, for example, is
not detected by the senses, but it may cause genetic changes that become a
part of the historical genetic environment, with significant potential
effects on offspring.

Since functional environments are so dependent on the neurological and
physiologial capabilities of animals to respond, it is unfortunate that so
little is known about these capabilities in wild ruminants. The behavior of
most wild ruminants has been described quite well, but there have been few
experiments to test sensory perception and responses under different
conditions.

CHAPTER THREE includes discussions and reference lists for the basic
sensory capabilities of wild ruminants (TOPIC I), communications (TOPIC 2),
and descriptions of their use of space (TOPIC 3).
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