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scores were found to be significantly (p<.05) faster than
N1, N2, and R2 scores for Group I on Day 3. On Day 6 the
R1 and R2 scores of Groups D and I were significantly
(R<°O5) faster than the N1 scores of these groups. In
turn, the R2 scores were significantly (p<.05) faster on
Day 6 than their N2 scores.

Initial Subjects

Finally, it should be noted that as the first subject
in each group was always tested in a clean (swabbed)
apparatus, they served as odor-donors for subsequently run
animals. In view of this, their data were not included in
either the statistical analyses or figures already
described. The goal-measure speeds of these initial
subjects in Group E, D, and I, respectively, are shown in
Figure 5. In accord with the contention that these animéls
were tested in an odor-free runway, appropriate patterning
was not shown. Similar results were shown in the start and

rTun measures.
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CHAPTER 4

DISCUSSION

Overall, the results do not support the idea that
frustration 1is the mechanism underlying odor production.
First, as can be seen in Figure 3, Group E showed strongly
consistent DA patterning throughout Phases 1 and 2. This
persistent behavior indicated that DA patterning does not
dissipate with extended training. Previous demonstrations
and tests of frustration theory show that frustration
dissipates with extended training. For example, Daly (1974)
showed the dissipation of frustration via performance
deficits after 240 trials. However, Groups E 1in the
present study consistently patterned after 360 trials.

The performance of Groups I and D also create problems
for a frustration theory interpretation of nonreward odor
production. First, Group I developed patterning under
conditions 1in which frustration should not be occurring.
Because Group I started out receiving only 1 pellet on ‘R
trials, the subjects should have had no expectancy of large
rewards, and thus, no frustration to ©produce these
"frustrative nonreward odors." However, as training
progressed through Phase 2, patterning did develop, and
nonreward trial speeds decreased.

As well, Group D's behavior also conflicts with a
frustration theory explanation. Having been used to large

reward from the beginning, one would expeet Group D to
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increase frustration on R trials as reward size decreased.
However, despite a reduction in reward size we continue to
see fast running speeds on R trials in the goal section.
Only on the last day of Phase 2 did patterning dissipate in
the goal measure. On the last day, frustration should have
occurred on all trials as the result of the small reward (1
pellet). Hence, we would expect reward trial speeds to
decrease and the nonreward +trial speeds to remain
consistent with past speeds. However, on the last day R
trial speeds for Group D did not differ significantly from
previous days (see Figure 3).

Another prediction is possible for Group D's behavior.
From this standpoint we would predict a decrease in
frustration because of the progressivé, but not abrupt,
decreasing differences in the magnitude of reward
throughout Phase 2. Because of the continual decrease in
the contrast between reward and nonreward, we would expect
a decrease in frustration and thus, a gradual convergence
of R and N speeds. However, we see a convergence only on
the last day of Phase 2 for this Group.

In Phase 3 Group E displayed stronger patterning in
the start, run and goal measures than the other two groups.
Group E ran faster on R than on N trials on all six days in
the start and run section. However, only in the run section
of the runway were the R trial speeds significantly faster.
Goal speeds for R and N trials were not significantly
different on all six days. It could be that these subjects

were experienceing frustration in the goal section due to
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the downward shift in reinforcement magnitude. Slowing
goal speeds would then be the result of competing goal
responses. Subjects may have been avoiding frustration in
the goal section while still continuing to approach the
goal section because of the presence of reward odors. This
suggests that frustration may act independently of odors.

It could be argued that frustration was not occurring
in Phase 2 for Group D because of the gradual (versus
abrupt) shift in reinforcement magnitude. Thus, it 1is
interesting to look at how the subjects in Group LK
responded when they received an abrupt shift from 12
pellets on reward trials (received during Phases 1 and 2)
to 1 pellet on reward trials (first day of Phase 3).
Because of this abrupt change in reinforcement magnitude,
one would expect R trial speeds to decrease as a result of
frustration, and converge with N trial speeds. Although
there is a tendency for R2 trial speeds to decrease in the
goal section, R1 speeds were consistent with the goal
speeds seen in Phase 2. As well, there was a significant
difference between both R trial speeds and N trial speeds.
Further, the significant patterning that occurred in the
run section on the first day of Phase 2 refutes frustration
as the mechanism of odor production.

Although R trial speeds do not drastically decrease on
the first day of Phase 3, R1 and R2 speeds show a marked
decrease on the last 2 days of Phase 3. It should be re-

emphasized that if frustration were playing a role one
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would expect the decrease to appear at the height of
frustration, at the beginning of Phase 3 when no large
reward trials have been encountered. Frustration should
then decrease across these "extinction" trials. As the
expectation of large rewards fades, R trial speeds (or all
speeds) should increase.

One would think that reward and nonreward odors have
some adaptive value, as do most other behaviors in an
organism's repetoire. Thus, looking at theories of odor
production 1in this light may be useful., There 1is some
evidence that odor production does occur in the natural
environment. Davis, Gustavson, Zirnstein and Anderson

(1984) have reported that wood rats (Neotoma floridana

osagensis) do produce odors of reward and nonreward in the
runway. Hence, it 1s possible that these odors are used
while rats forage. If this were true one should look at
odor production in terms of what would be most adaptive.
Many researchers have recently become concerned with
the concept of optimal foraging (Mellgren, 1982; Mellgren,
Misasi, & Brown, 1984; Baum, 1983). Optimal foraging
theory 1is based on the idea that animals maximize energy
gain during foraging. Thus, rats weigh +the costs and
benefits of staying at a patch or moving to another patch.
Variables that may be taken into consideration, via unknown
proximate mechanisms, include patch density, travel time,
energy spent searching in a patch, and probability of being
captured by a predator. Hence odor production may serve as

one of the proximate mechanisms for optimal foraging.
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Assume if you will, that a rat has encountered an
empty patch, which previously had food. The rat may 1leave
a signal that food is no longer present. After many visits
to the now empty patch, expectations of food will be
replaced with expectations of no food. However, it would
be more adaptive to continue to leaving signals even after
expectations of food no longer occur.

Because rats have been observed sampling patches that
previously have had little food (Mellgren, Misasi, & Brown,
1984), nonreward odors may serve to signal how much time
should be spent sampling one of these patches, or possibly
whether or not to sample a patch at all. The aversive
quality of nonreward odors would appear to be very wuseful
if this were so. Because of these possibilities, and to
further understand the production of odors, future studies
of odor production should be incorporated within the study

of foraging behavior.
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