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In rebuttal to the above comments on our paper
(Mitchell, Scott, & Mitchell, 1977), I would first like
to clarify the fundamental differences between my
view and that of my adversaries. To do so, I will first
outline the pertinent characteristics of each view.
I will then briefly compare the two views and finish
with specific comments on the present objections to
my conclusions raised by my adversaries. As I see
them, our theoretical differences are best exempli
fied by our two views of the rat; the psychological
vs. the ethological rat.

The Psychological Rat
(For reviews, see Revusky & Garcia, 1970; Garcia

& Ervin, 1968; Garcia, Hankins, & Rusiniak, 1974;
Seligman & Hager, 1971.) In this view, the poison
avoidance behavior of the rat is embodied in the
"conditioned taste aversion" paradigm. Many ex
periments have demonstrated that taste aversions in
rats show the following three characteristics:

(1) One-trial learning. When a novel solution is
paired with illness, a rat will subsequently avoid
the novel solution after only one or two pairings of
the solution with illness.

(1) Stimulus specificity. Whereas it is relatively
easy to obtain avoidance of "interoceptive" stimuli
such as taste or smell when paired with toxicosis,
it is apparently difficult to obtain these same results
when "exteroceptive" stimuli such as visual or
auditory cues are used.

(3) Long-delay learning. Poisoned rats will avoid a
novel substance even when long time intervals are
interposed between consumption of the novel sub
stance and subsequent illness.

These characteristics are said to distinguish condi
tioned taste aversions from other forms of learning
and have prompted theorists to postulate that the rat
has evolved a specialized association mechanism
which is extremely fast acting, stimulus specific, and
capable of bridging unusually long stimulus
consequence intervals.

The Ethological Rat
(For more detailed treatment, see Barnett, 1963;

Chitty, 1954; Mitchell, 1976; Mitchell, Beatty & Cox,
1977; Mitchell, Fairbanks, & Laycock, 1977.) For the
ethologist, the poison avoidance behavior of the rat
is best exemplified by the behavior of a wild rat

confronted with a poison bait. Though the experi
mental work that has been done on wild rats is
less voluminous than the conditioned taste-aversion
literature, two central characteristics are evident:

(1) Bait shyness or "learned rejections. " Rats tend
to refuse a food which has previously caused illness.

(2) Neophobia or "new object reaction." Rats
have an innate (genetically determined) disposition to
avoid novel stimuli. Hence, the poison avoidance
behavior of the ethological rat is characterized by
both an ability to learn associations between food
related stimuli and subsequent gastrointestinal conse
quences and an innate fear of novel stimuli. Note
that neophobia is not modality specific; rats natur
ally avoid both novel foods and novel nonfood
objects.

It appears as though rats have evolved a specialized
innate behavior (neophobia) on which the association
contingencies used in the conditioned taste-aversion
paradigm are superimposed. The synergisms and
antagonisms between the two processes not only
make wild rats extremely difficult to trap or bait, but
produce the three characteristics said to distinguish
conditioned taste aversions from other forms of
learning.

Comparison
Note that the ethological and the psychological rat

have three things in common. First, it is assumed
that there is a biological basis for the behavioral
propensities of both. The psychological rat's learning
ability is offered as evidence that the ability to learn
has a biological basis which is subject to the molding
of evolution (Garcia, Hankins, & Rusiniak, 1974).
The ethological rat's neophobia is likewise attributed
to biological factors which are subject to the in
fluence of evolutionary selection pressures (Barnett,
1963; Chitty & Southern, 1954; Mitchell, Fairbanks,
& Laycock, 1977).

Second, both the psychological rat and the etholo
gical rat are capable of learning. However, while the
psychological rat is an association-learning specialist,
the ethological rat is additionally burdened with the
necessity of habituating to novel stimuli. Thorpe
(1963) has defined habituation as a nonassociative
form of learning which is most evident when dealing
with innate avoidance behaviors.

Third, novelty plays a central role in the avoidance
behavior of both the psychological and the etholo
gical rat. My reading of both the ethological and the
psychological literature indicates that when rats are
conditioned to avoid novel stimuli, they do not form
an association with a previously neutral stimulus.
Because of its novelty, the stimulus is not neutral;
it already has avoidance-eliciting properties (Mitchell,
Fairbanks, & Laycock, 1977).
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Stripped to its barest essentials, then, the present
dispute, as I see it, is this: I cannot accept either the
prior or present conclusions of my adversaries,
because they do not "fit" with my own observations
on the poison avoidance behaviors of wild rats. They
cannot accept my conclusions because they insist that
they have repeatedly controlled for nonassociative
factors and found them to be unimportant. Revusky
claims that he is running better controls, Garcia
claims he ran the same controls as my colleagues and
I and found no effect, and Smith claims that neo
phobia controls are superfluous when a long-term,
two-bottle test is used.

In his comments, Smith (1978) suggests that
procedural differences among the various studies we
are citing are a significant cause of our disagree
ments. I could not agree more. But, while he suggests
that a long-term test will obviate the need for neo
phobia controls, I believethat such tests only obscure
underlying mechanisms. I doubt very much if he
could use his 24-h test on wild or even wild x domes
tic strains and still fail to find an expression of neo
phobia (Mitchell, 1976; Mitchell, Fairbanks, &
Laycock, 1977). However, for the sake of argument,
suppose that one does as Smith suggests and uses
a long-term test that reveals no neophobia or habi
tuation in the control groups. Does this failure to
observe a behavioral manifestation of neophobia and
its subsequent habituation in the control groups
necessarily prove that they are not involved in the
avoidance behavior of the experimental groups? In
previous papers, we have shown that lack of a prefer
ence for one food source over another does not mean
that rats cannot distinguish between the two on the
basis of novelty alone. For example, after consider
able habituation to both a familiar and a novel food
source, even laboratory rats still retain a neophobic
disposition toward the more novel of the two, as
evidenced by the ability of a noncontingent poison
ing to either reinstate or prolong the avoidance of
the more novel food source (Mitchell, Hoch, &
Fitzsimmons, 1975; Mitchell, Kirschbaum, & Perry,
1975).

In one of these experiments (Mitchell, Kirschbaum,
& Perry, 1975; Experiment 2), we found that when
we paired consumption from a familiar food contain
er with toxicosis and subsequently offered the
animals a choice between the familiar and a novel
container, the rats did not avoid the stimulus paired
with poisoning (the familiar container), but the more
novel one. In addition to our own data, several
authors, who include among their number at least
one of my present adversaries, have reported that
within the context of the conditioned taste-aversion
paradigm the relative novelty of a given substance is
a better predictor of preference following treatment
than are the contingencies of the poisoning (Revusky

& Bedarf, 1967; Richter, 1953; Wittlin & Brookshire,
1968). I submit that these are precisely the effects
one who was looking for a manifestation of neo
phobia in the contingently poisoned experimental
groups would expect.

I cannot therefore agree with Smith's assertion
that "nonassociative factors do not matter when a
long-term test is used." In my view, whether a given
experimental procedure is sensitive enough to detect
a given mechanism (neophobia) does matter, espe
cially when one concludes that the only thing that
matters is a mechanism not excluded by the pro
cedure (association learning).

My own reading of the literature has convinced me
that at the very least there has been a certain cava
lier attitude toward noncontingently poisoned con
trol groups within the context of conditioned taste
aversions. Smith's reason for omitting these controls
from one of the papers we cited (Smith & Roll, 1967)
is a case in point. In his own words: "We did not
because there was such a history in our laboratory
of that control group showing no evidence of condi
tioning." Clearly this statement was then, and is
now, more true of sham controls (animals given a
sham injection after drinking saccharin) than it was
or is of noncontingently poisoned controls, but the
former controls were included while the latter were
seen as unnecessary (Smith & Roll, 1967). If sham
controls are routinely included in spite of the fact
that they virtually never show a saccharin avoidance,
why are noncontingently poisoned controls, which
often show a saccharin avoidance, so often omitted?

Garcia's (l978) coy comments on our paper
(Mitchell, Scott, & Mitchell, 1977) leave little doubt
that he is defending the view that a flavor-illness
association alone can account for the avoidance be
havior seen in the groups presented with saccharin
prior to treatment. However, in his above comments,
he fails to acknowledge the fact that the group of
animals which was poisoned 6 h after drinking
saccharin subsequently showed an extinction curve
that was not significantly different from those shown
by the groups presented with water prior to treat
ment.

Though he is willing to admit that neophobia is a
"real" phenomenon and that the animals given water
prior to treatment show both neophobia and its sub
sequent habituation, Garcia evidently believes that
neophobia is somehow turned off when one initiates
a conditioning procedure. I cannot agree with the
implication that when an association learning mech
anism is used, it completely replaces nonassociative
mechanisms. The behavioral classification of learn
ing into various distinct forms, such as habituation,
association learning, latent learning, and insight
learning, does not necessarily mean that the underly
ing processes are mutually exclusive. In the great



56 WASSERMAN, CARR, AND DIECH

from reinforcement than CS1 and, hence, it is more
inhibitory. And, even granting the possibility of
CS2-CS1 association, it is not altogether certain
that one should expect CS1 responding to exceed
CS2 responding; perhaps, if the animal anticipates
both CSI and the US, it should respond more to
CS2 than to CSI (CS2 has two sources of excitation,
CS1 has only one).

Although we have emphasized the fact that our
methods isolate the association of conditioned stimu
li, it is clear that these associations would never have
been manifested were it not for the fact that food
delivery followed CS2-CS1 pairings. With our proce
dures, food presentation is necessary for producing
keypecking. The question of whether food presenta
tion is also necessary for association formation be
tween CS2 and CS1 is not answered by the present
experiments (see Browne, 1976, and Zentall &
Hogan, 1975, for evidence pertinent to this question
with first-order conditioning procedures). Nor is the
equally interesting question of whether the associ
ations formed involve sensory-sensory or sensory
motor neural connections (see Rashotte, Griffin,
& Sisk, 1977, and Rescorla, 1973, 1977, for data
bearing on this question). We hope that our methods
will be as helpful in elucidating these issues as they
were in producing reliable CS-CS conditioning
effects.

And finally, the present results indicate that not
only are associations between conditioned stimuli
rapidly formed, but also that when formed, these
associations are quite stable and persistent. This
contrasts markedly with the results of earlier studies
in which the assessment of association formation
took place under conditions not involving bio
logically significant stimulation. Characteriza
tions of associations between biologically insignif
icant or conditioned stimuli as weak and unstable
(Asratyan, 1965) should certainly be reconsidered
in light of our results and those of others (especially
Rescorla, 1973, 1977).
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determine to what extent naive animals will avoid the
novel substance in the absence of any opportunity
to form an association or a preference (Mitchell,
Parker, & Johnson, 1976; Mitchell, Scott, & Mitchell,
1977). That these are important considerations was
dramatically demonstrated to my colleagues and me
when we made an unsuccessful attempt to compare
the performance of laboratory and wild strains in
a conditioned taste-aversion experiment. We found
that it was more difficult to "condition" an avoid
ance of a novel food in wild rats than in laboratory
rats simply because a significant proportion of the
wild rats refused to sample the novel food before
they were due to be poisoned. We ultimately gave up
the attempt and concentrated, instead, on devising
methods of detecting and manipulating the neo
phobia of laboratory rats (Mitchell, 1976; Mitchell,
Hoch, & Fitzsimmons, 1975; Mitchell, Scott, &
Williams, 1973) and of overcoming the neophobia of
wild rats (Mitchell, Fairbanks, & Laycock, 1977).

I submit that, in addition to being an important
reason for the present dispute, the procedural biases
and inconsistencies that characterize the taste aver
sion paradigm at this time indicate that we need more
Objective methods and a better understanding of the
role of nonasscciative factors before we can conclude
that the peculiar properties of conditioned taste
aversions are d'e to the evolution of a specialized
association mecv.mism.
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