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Effects of tactile stimulation on the initiation
and maintenance of the following response

in Japanese quail (Coturni» coturnix japonica)
MAUREEN CLEMENTS and JON UEN

Animal Behavior Laboratory, Memorial University of Newfound1Jlnd, St. John's, Newfound1Jlnd, Canada

Effects of tactile contact with an imprinting stimulus object on the initiation and maintenance of
the following response in neonatal Japanese quail, Coturnix coturnix japonica, were examined. Tactile
contact with an imprinting stimulus object was permitted during a preexposure period and/or during
a following test. Results indicated that following was stronger when tactile contact was permitted
during either the preexposure or test periods than when such contact was not given. Following
occurred sooner when contact was permitted during the preexposure period than during following
only, or when no contact was permitted. The greatest strength of following occurred when tactile
stimulation was permitted during both preexposure and testing periods. It was concluded that the
results support the hypothesis that tactile stimulation can facilitate both the initiation and
maintenance of following behavior, and this is interpreted as being consistent with Schneirla's (1965)
theory.

Schneirla (1965) has suggested that the following
response of young nidifugous birds has antecedents in
embryo behavior, particularly in early movements of
the head. He indicated that head movements initially
come under control of low intensity, proximal stimuli,
such as tactile stimuli, when the head of the embryo is
raised and comes into contact with soft contractile
tissues. Such low intensity stimulation arouses
"A-processes" and repetition of this sequence results in
the establishment of an "approach fixation" to each
stimulation. According to Schneirla, it is this local
approach response, established in the embryo, which
gradually develops into the following response of the
neonate, i.e., the head of the neonate is advanced
toward a stimulus source and as that source moves
away, the neonate must emit locomotor responses to
maintain the stimulus configuration.

Apart from naturalistic observations on tactile
contact between chick and hen during brooding, very
few investigators have reported on effects of tactile
contact on the development of such stimulus
preferences. Smith (1962) allowed chicks contact with
the surface of a board as approach to a visual stimulus
occurred, but found no effect of this contact on later
preferences for the visual stimulus with which it was
paired. Smith and Bird (1963) allowed contact with a
hard white ball after subjects made an approach
response to it. However, no effect of this contact over
several days was noted on approach behaviors. Collins
(1965) allowed chicks contact with a model of a hen,
both during following at 48 h of age and during testing
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five days later, but found no facilitating effect of
contact on the following response. Taylor and Sluckin
(1964), however, investigating stationary tactile
imprinting, found that chicks showed significant
contact preferences for a soft, rough object to a firm
smooth one.

In contrast to the results obtained in the above
studies, Maier (in Maier & Maier. 1970) noted that
contact appeared to be important in maintaining
following preferences as chicks lost their responsiveness
to the hen when brooding by her was inhibited. Also,
Hess (1959) observed that young chicks, even prior to
efficient locomotion, attempted to crawl under cover
of a stimulus object. Additionally, tactile stimulation
has been reported to elicit some neonatal following, as
indicated by Collias (1952) and Obda (1962), who
noted that naive chicks rarely followed or approached
another chick until physical contact with it had
occurred. Others, such as Salzen (1970), note that
nestling, which includes pushing the head under the
hen, typically occurs prior to following. Several
investigators, such as Bjiirvall (1968), have presented
data which clearly indicates that nest exodus, involving
following by the young, does not occur until many
hours after the sensitive period typically observed for
imprinting if} laboratory studies. Such an extensive
period of brooding contact during the sensitive period
for imprinting would seem to indicate that under natural
circumstances tactile contact may well be important in
later following.

In a previous experiment evaluating the effects of
contact with an imprinting stimulus on initiation of
following, Clements (Note 1) found that following was
stronger when Japanese quail chicks were allowed
previous tactile contact with the imprinting stimulus
object. The present study examines the role of tactile
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Table I
Means and Standard Deviations of the Following Response

Height (ern) Height (em) of Stimulus
of Stimulus Object During Following
Object Dur-

ing Pre- Total
exposure 1.3 5.1 6.4 Mean

1.3
Mean 64.95 41.90 44.65
SO 20.17 18.58 15.64 50.5

5.1
Mean 38.45 34.25 33.35
SO 17.61 15.00 14.43 35.35

6.4
Mean 45.1 35.00 38.80
SO 20.55 16.59 17.42 39.63

Total
49.5 37.05Mean 38.93

stimulation in both the initiation and maintenance of
the following response. Three preexposure periods were
used, one which forced tactile contact with the stimulus
object and two which exposed the subject to the
imprinting stimulus visually. but did not allow tactile
contact. Three similar conditions were used during the
following test. If tactile stimulation functioned to
initiate following, then stimulation during the
preexposure period should result in stronger following.
If, however, maintenance of the response is its function,
then tactile stimulation during following should result in
strong following. If both functions are important and
additive, then tactile stimulation during both
preexposure and following should lead to stronger
followingthan when it is given during only one of these
periods. Additionally, tactile stimulation during either
period should lead to stronger following than when there
is no tactile stimulation.

MEmODS

Subjects. One hundred and eighty Japanese quail, Cotumix
cotumix japonica, from the breeding flock at the Animal
Behavior Laboratory, M.U.N., were incubated in nine batches.
When hatched chicks were randomly assigned to one of nine
conditions and placed in visual isolation until testing at 4 to 8 h
posthatch. Pretest investigations indicated that younger chicks
were not strong enough to maintain sustained following and a
high proportion of older neonates actively avoided the
imprinting stimuli utilized.

Apparatus. Visual isolation chambers consisted of 15-cu-cm
opaque plexiglas compartments heated by infrared lamps. A
standard gray 200-cm dia imprinting apparatus was used. The
floor was marked with black lines at 10 deg angles. The
apparatus had double walls, 35 cm high, that made a circular
track 50 ern long around its outer edge. Plastic insect screening
was placed on the floor to provide traction. The entire track
could be viewed by a combination of mirrors located over the
apparatus and by direct observation. A centrally located infrared
lamp provided heating and lighting. This lamp maintained the
temperature evenly around the track at between 32°-36°C.

The visual and tactile stimulus object was a 14-cm dia beige
wool ball made in the form of a tight "porn-porn." This was
suspended from an arm attached to a centrally located ~ RPM
motor programmed by cycle timer, which caused the object to

rotate around the track at a speed of 3.9 ctnlsec. A tape
recording of the experimenter whistling was played through a
speaker attached to the rotating arm. Pretest investigations
indicated that this combination of visual and auditory stimuli
elicited optimal following in Japanese quail (Clements, Note I).
A wire mesh cylinder, 18 em in dia, was placed around the
stimulus object to contain the chick for the preexposure period.

Procedure. Three stimulus object heights were used: 1.3 cm
from the floor to the lower surface, which allowed the chick to
contact it; or 5.1 cm and 6.4 em, which did not allow contact. In
pretests, Japanese quail chicks were found to typically maintain
contact with the stimulus object at the 1.3 em height but could
not reach it at the 5.1 and 6.4 em heights. Two noncontact
heights were used to control for the differential effect that
vertical visual angle might have on following. A pilot study
indicated that there was no significant difference between the
two noncontact heights in eliciting following. The trends,
however, were for the 6.4 ern height to lead to better following
that the 5.1 ern height.

The three stimulus heights were varied in all possible
combinations during preexposure and testing and incorporated
into a 3 x 3 factorial design with 20 subjects per cell. The
preexposure period was three min, during which time chicks
were confined inside the wire cylinder with the visual stimulus
object set at one of the three heights. Auditory stimulation was
continuous during both preexposure and testing. There was a
lO-sec break between preexposure and testing to allow for the
removal of the wire circle and adjustment of the stimulus object
height where necessary. Testing was then continued for 12 min
in the imprinting apparatus. In this time the stimulus object
made four revolutions of the track, moving for 10 sec and
remaining stationary for five sec. Dependent measures were the
total amount of followingresponse, and total activity. Following
was measured as the number of lines on the floor of the
apparatus crossed by the stimulus object while the chick was
within the area four lines behind and two lines in front of the
stimulus object. This measure, which is a similar one to time
spent near the stimulus object, was felt to be more suited to the
very active Cotumix chicks than measuring their own activity,
which would inevitably include a considerable degree of random
activity. Since the criterion area included 6 out of the total 36
lines of the apparatus, a chick's activity, if totally unrelated to
the stimulus object, would take it into the criterion area for 1/6
of the time on a chance basis. Thus a chance following score
would be 24, or 1/6 of the total lines crossed by the stimulus
object during testing. Total activity was measured as the total
number of lines on the floor of the apparatus crossed by the
chick during the testing period. This latter measure was recorded
to insure that general activity was equivalent across all groups.

RESULTS

Means and standard deviations of the following
response are presented in Table 1. As this table shows,
the mean following scores in all the groups are above the
chance score of 24, indicating that the chicks in all the
groups followed to some degree. Single sample t tests
indicated that the degree of following in all groups was
significantly above the chance level (p < .02 in all cases).
Analysis of variance indicated that the main effects of
both variables, stimulus height during preexposure and
during following, were significant (F = 12.12, P <.01 .
and F = 8.72, P < .01, respectively). Multiple
comparisons on the main effects, using the
Neuman-Keuls procedure, indicated that the effect of
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the lowest stimulus height was to elicit significantly
greater following (p < .01) than either the 5.1 em or
6.4 em heights, which did not differ from each other.

Means and standard deviations of the length of first
following response are shown in Table 2. Analysis of
variance indicated that the main effect of stimulus
height during preexposure was significant (F = 7.16,
p < .01) and the Neuman-Keuls test indicated that the
1.3 em stimulus height elicited a significantly longer first
following response than did either of the other heights,
which were not different from each other. Neither the
main effect of stimulus height during following nor the
interaction was significant (F =2.1, p > .05, F> 1).

Means and standard deviations of total activity are
shown in Table 3. An F max test on these data was not
significant. Analysis of variance on these data indicated
that neither the interaction nor the main effects were
significant. A Spearman's rank correlation between the
following means and the total activity means for each
condition showed a small negative relationship between
following and total activity (rho = -.133) but was not
significant.

DISCUSSION

Results of the present study are consistent with the
prediction that tactile stimulation can facilitate both the
initiation and maintenance of the following response in
Japanese quail chicks.

The initial importance of tactile stimulation on
following is indicated by the finding that contact during
the preexposure period led to stronger following than
when contact was not allowed during this period. The
longer first following response emitted by the chicks in
the conditions that received contact during the
preexposure period also indicated the importance of this
stimulation. This latter measure suggests that an attempt
is made by the neonate to maintain, by locomotor
following, the tactile stimulation it received during
preexposure.

The stronger following behavior emitted by the

Table 2
Means and Standard Deviations of Length

of First Following Response

Height (cm) Height (ern) of Stimulus
of Stimulus Object During Following
Object Dur-

Totaling Pre-
exposure 1.3 5.1 6.4 Mean

Mean 7.45 5.7 5.05
6.071.3 SD 7.05 4.62 2.8

Mean 3.5 2.95 3.95
3.475.1 SD 2.06 1.6 3.69

Mean 5.25 3.45 3.7
4.136.4 SD 3.8 4.07 2.66

Total
5.40 4.03 4.23Mean

Table 3
Means and Standard Deviations of Total Activity Scores

Height (em)
of Stimulus Height (ern) of Stimulus
Object Dur- Object During Following

ing Pre-
6.4exposure 1.3 5.1

Mean 211.75 175.25 199.95
1.3 SD 130.12 101.99 100.48

Mean 214.00 183.05 196.15
5.1 SD 157.64 124.62 124.62

Mean 161.00 268.75 206.6
6.4 SD 94.49 163.89 103.80

groups that were allowed to contact the imprinting
stimulus during following indicates the importance of
tactile stimulation in maintaining following behavior. In
such instances this would appear to be a function of the
reinforcing effect of tactile stimulation on following.
That both initiation and maintenance of the following
response by tactile stimulation are individually
important is indicated by the stronger following emitted
by the chicks which were able to contact the stimulus
object during both following and preexposure.

An alternate way to that of Schneirla's hypothesis in
which tactile stimulation might facilitate following is
that contact with the stimulus object could increase
arousal in the chicks. In this case it would be expected
that an increase in arousal would also result in an
increase in general activity level. There was, however, no
significant difference in activity level between the groups
and the trends of this measure were not related in any
way to the contact variable. It would seem unlikely,
therefore, that the increase in following in the contact
groups was a function of increase in arousal occasioned
by contact with the stimulus object.

One possible reason for the difference in results
between this study and previous investigations of tactile
effects on following is the rigidity of stimulus objects
which previous investigators used. Another possible
reason for the lack of observed effect of tactile contact
in these earlier studies may be their use of relatively
older chicks, which have already made the transition
from proximal to distal stimulus control of approach
behavior. In view, however, of the suggestion b)'
Schneirla (1965) and Salzen (1970) that following
behavior will wane without contact reinforcement, the
effect of tactile stimulation on the following response of
older chicks should be investigated. Still another possible
basis for the discrepancy between the findings in this
experiment and previous ones may be the species used.
In pilot work (Clements, Note I), Japanese quail chicks
were found to perform differently from domestic
chickens in the testing situation in that they actively
avoided "conspicuous stimuli" which domestic chickens
readily followed. Additionally, Japanese quail were
typically more "contact oriented" than young domestic
chickens.
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