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The relative contribution of heredity and environment in deter-
mining the emergence of particular behavior patterns has been a per-
sistent controversy in the study of behavior. Until recently the
polarity of the argument was presented by the ethnologists who empha-
sized the role of'genetically oriented explanations and by the com-
parative psychologists who stressed the learned aspects of behavior.

In more recent years, however, an important shift from the ex~
treme positions has occurred. Tinbergen (i957) has noted that "we
tend to say, or tended to say, that this type of behévior is innate
and that type of behavior is innate and that type of behavior is
learned; now we have learned from experimental biology that this is
an improper use of words . . . as far as psychologists can see nowadays,
most behavior in the course of development depends on a very compli-
cated interaction between inherent properties and environmental influ-
ences." This statement is in good agreement with Hebb (1966) who says
that "heredity by itself, can produce no behavior by itself., It is
heredity and the prenatal environment that produced the structures in
which learning can occur, The two collsborate. Further, it seems
highly probable that heredity mekes some kinds of learning easy or
inevitable, others hard, and thus guides learning.," Breland and Breland
(1966) have emphasized that learning is not one of nature's most prev-
alent ways of guaranteeing the preservation and reprcduction of the
individual oreﬁhe species. Learning is an advanced "improvement pat-
ent," and to view animal behavior primarily within the framework of

learning is to miss a great deal of nature's basic program or format.

1
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They continued by saying that the fitness to the environment is by
and large determined genetically and embryologically. However, this
viewpolnt in no wey casts learning in a pejorative or derogatory
light, It seems to be equally clear that evolution has progressed
toward ever more dependence on learning as the mechanism of fitness to
a variable and complex environment in the later evolutionary species,

Although contemporary ethnologists and compsrative psychologists
are becoming more tolerant of each other's views regarding the role
of heredity and learning on the behavior of e species, earlier experi-
ments remain which require further elaboration before they can be rec-
onciled with newer views, (Melzack, 1962). One of these is the fear
of the hawk-shaped figure in gallinaceous birds. |

Several ethnologists (Lorenc, 1957; Tinbergen, 1951; and others
cited in Thorpe, 1956) have reported that fear can be elicited in ducks,
geese, and other gallinaceous birds by moving a silhouette of cerdboard
shaped like a hawk with outspread wings, so that it resembles a bird
of prey in flight. The critical emotion-provoking aspect of the visual
stimulus appeared to be the short neck and long tail characteristic of
predatory birds., The same object produced only mild interest when it
was moved in the opposite directioh emphasizing the long neck and short
tail found in most gallinaceous birds. Moreover; Lorenz (1957) has
recorded that the fear remeined intense over a long period of time
without habituation despite the fsct that geese he observed were never
attacked by a hawk,

Melzack (1959), in a study of msllard ducks reared in a restricted

environment, presented somewhat contradictory results to the Tinbergen
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3
experiment, Melzack said, "Those ducks which had no easrlier experience
with flying models showed no fear when the same models were presented
in & series of tests. Ducks té;£ gad no early experience with the
models showed marked feasr of the models initially, regardless of shape."
There were significantly more responses indicating fear of the hawk
than of the goose model in the second series of presentations, but
habituation to both models occurred quickly and fear responses to the
cardboard models flying overhead were not elicited after the third day
of teéting. His conclusions indiceted that both inherited and environ-
mental factors collaborate in the genesis of fesr of visual patterns
resembling predatory birds.

Other contemporary research has attacked the traditional Tinbergen
model by citing certain deficiencies in his experimental techniques and
procedure, Hirsch (1957) reported that none of the previous studies by
Tinbergen reported control of certsin important variables such as the
testing of individuel birds snd the use of birds with a known develop-
mental history. The Tinbergen hypothesis-that certain specifically
shaped sign’stimuli innately arousela fear response was tested by Hirsch
on the White Leghorn chicken and found to be untenable under controlled
laboratory conditions. The hypothesis that certain specifically shaped
sign stimuli innately arouse fear must, according to Hirsch, be rejected
in the case of the White Leghorn chicken. Rockett's findings were also
in disagreement with those of Tinbergen. Rockett (1955) tested twenty
White Rock chickens in groups of four on the floor of a livestock pavil-
ion, Leghorn chickens in groups of fifty on an open range and ducks

living on a small river., He stated, "I would like sto- affirm the genersl
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b
conclusions of Hirsch, Lindley, and Tolman that short neckedness is no
more fear producing than iong neckedness., Schneirla (1959) suggested
the more simple explsnation of a "shock effect" of the suddenness of
stimulus intrusion on the visual field to account for the differential
reaction to the two stimulus conditions. It was the size or brusque
movement rather than "enemy quality" that seemed to govern initial
flight provocation., Finally, Hirsch, Lindley, and Tolman (1955) have
stated that fearfulness seemed to be a2 function of breed, conditions
of 1living (wild versus domestic), and stimulus intensity.

The problem of what can be considered purely innate and what can
be considered purely learned or acquired can no longer be adequately
explained in either terms, Psychologists and biologists are accepting
the idea that behavior actually involves s critical and complex inter-
action of hereditary and environmental factors. Such a traditioﬁal
concept as innate fear and avoidance now are concepts which are approached
in a8 new and different perspective. The past tendency to explain these
on elther a genetic or an scquired basis has been challenged., Miller
(1951) has, for instance, stated that because a fear is absent at first
and appears later does not necessarily mean that it has been learned,
nor on the other hand the fact that an animal fears a stimulus that it
has never before experienced does not necessarily mean that this fear
is innate., The fear may have generalized along some continuum of simi-
larity with another situstion with which‘it was learnéaf

The problem of recognizing novelty has become a recent area of
concern among experimental psychologists., The various endeavors as

of yet are far from conclusive yet need to be mentioned in connection
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with fear discrimination in & novel context. Thorndike (1899) has
stated, that ”Thefe develops in the first month a general fear of novel
objects in motion." Hebb (1946) has postulsted that perceptual pat-
terns defining the familiar must be encoded before the animal can iden-
tify novelty. This basls theory has been the locus of much considera-
tion and controversy. Reisen (1958), working with chimpanzees, and
Molt and Stettner (1961), using ducks raised animals in plastic hoods‘
that admitted only diffused (i.e., unpatterned) light, When the hoods
were removed, the subjects were found to be unafraid of visual pat-~
terns that would produce severe fright reactions in normally reared
animals, Melzack and Thompson, in sgreement with Hebb (1966), found
that Scottish terriers resred in isolation would reflexively withdraw
— - from a noxious stimuli (burning cigar) but would make no attempt to
avoid a repetition of the stimulus. King (1966), however, has chal-
lenged Hebb's position by citing numerous studies in which animals were
raised in visually limited conditions, (as opposed to visually deprived).
In contrast to the lack of fesr in animals visually deprived, those con-
fined from birth in visuelly monotonous csges were found to be exces-
siveiy afraid of novel situstions. King assumed that rearing in vis-
ually limited enﬁironments was an appropriate test of Hebﬁ's hypothesis;
that is, that visuel limitation is & moderate form of visual deprivation.
This assumption, however, requires further elaboration, Rearing animals
in visually limited conditions does not impede an encoding of the famil-
iar enviromment. It may be seen that animals of many species do show

evidence of fear when confronted by visual novely. The phenomenon has
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been demonstrated rebéatedly in studies of humans, other mammals,
and birds, (Bronson, 1968).

Visval depth and form perception are variables which may function
in the discrimination of fearful cbjects, The important consideration
involved in visual depth and form perceptiuvn is what cue or cues could
be detected by the animel and could also possess the potentisl for
eliciting fear., The results of various recent experimental designs
oriented toward the study of depth and form perception advocate s
theory of an innate ability for these types of perception. Naive chicks
of certzin species were able to detect such differing stimulus qualities
as form, solidity, and location of objects., Fantz (1957) cited evidence
for the existence of "form preference in the newly hatched domestic
chicks." Round stimulus objects received consistently more pecks thsn
angular objects. For preference was shown to a significant degree by
dark-hatched chicks_during the first ten minutes of visual experience,
Hess (1956) stated that the chicks visusl apparastus for locating ob-
jects in space is innate and not learned. This conciusion was based
on the fact that the chicks wearing displacement prisms clustered -its
pecks about the spot where the object was seen, They did not simply
peck randomly until they struck the target. Finally, Fantz (1957)
experimented with chiéks which had a2 minimum of opportunity for visual
learning and discovered they could diéeriminate between objects differ-
ing in solidity. They responded adaptively to the stimulus difference
and tended to peck at solid objects which were more likely to be edible.

' One remaeining variable which merits due consideration is the age at

which the avoidance response first appears. Certain variables do affect
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the age, appearance, the form and the intensity of wvisuslly provoked
fears, Bronson (1968) has stated that in mammals, attachments to the
mother animal normally preceded the fear of visual novelty, with fear
being attenuated by the mother animsl., Similar patterns were found in
precocial birds (birds whose young are zble to run about as soon as
they are hatched). ~

While it is generally agreed that the fear of novelty does not
appear until some time after birth (or hatching), the mechanism ef-

+ fecting this developmental delay remains a subject of controversy.
Some authors (e.g., Hess, 1959; King, 1966) have meintained that
maturational processes underlie the development of the capacity for
fear and delay its appearance until primery attachments have had an
opportunity to develop. An alternate explanstion is found in Hebb'!s
hypothesis that encoding of the familiar must precede, and hence will
delay, the development of the fear of novelty. Schneirla (1965), has
questioned the usefulness of the concept of maturstion, claiming that
experience must a2lways be a significant factor in any developmental
process. Lorenz (1965), however, has maintained that it is possible to
identify genetically programmed developments that proceed relatively
independently of experience. The issue is difficult and cannot be
resolved here, yet the importance of the controversy required at least
mention of the various schools of thought,

- Preliminary researgh by the present investigator, indicsted that
certain configurations of stationary silhouetted stimuli could yield
avoldance responses. The originsl stimuli included such objects as a
"hawk" shape and a "pineapple" shape. These were explored to test

whether entire configurations or individual stimuli characteristics
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might be perceived as fear provoking. Since the initial study provided
certain fruitful avenues to be researched, the present study was con-
ducted., The purpose of the present study was to explore the possibility
that certain stationary silhouetted objects could be effective in elic-
iting various innate avoidance responses., The technique was to present
various pairs of silhouett ed stimuli to Japanese Quail. Any behavior
resembling avoidance responses was examined closely. If 1falls" were
obtained with an entire configuration, the individual elements of the

configuration were further examined.
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METHODS

Subjects

The subjects, 1500 incubator hatched Japanese Quail (Coturnix

coturnix Japonica) of both sexes, were approximately 20 hours old
then they were utilized in the experiment. Twenty sets of birds

(2 set contained from 24-60 birds) were hatched with the incubator
light on, and six sets were hatched without the light. All quail
were placed in holding cartons (10 to 20 chicks per carton) within
four hours of hatching and the cartons were stored in the incubsator

until the birds were used as subjects.

Apparatus

The main apparatus was a large wooden box with a jumping plat-
form installed in’the center. The box is pictured in two perspec-
tives in Figures 1 and 2. The box was constructed of plywood with
the dimensions 2L" long, 233" wide, and 231" in height., The height
of the jumping platform was investigated at various levels and event-
ually set at 19"; Previous research (Fatzinger, 1967) discovered this
particular height to be advantageous when employing quail in s similar
experimentel design involving pattern discrimination. The actual
jumping platform was six inches square and was covered with corrugated
paper to aid the footing of the chicks., For the purpose of observing
the chicks on the platform, a panoramic, monocular viewing device was

built into the front wall of the box, The floor of the box was parti-

tioned in half by means of a clear plastic divider 13" in height,
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Fige l. Jumping box with overhead, illustrating the tent effect
provided for the silhouetted configuvrations.
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Mg, 2. Internal structure of the jumping box with 19" jurping
pedestal,
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The function of the partition was to indicate whether the birds were
Jjumping to the right or to the left., The cover of the box was sep-
arated into two equal sections which were fitted with two rows of
metel grooves 9 3/L" apart and 22 1/L" in length. The purpose of

the grooves was to allow for thegmounting of silhouetted objects.

The two sections were constructed at a 30O angle to the surface of

the cover. This methéd provided a tent effeet, so that when the lid
was closed the stimuli were only L 1/2" from the edge of the platform.
This arrangement permitted the silhouettes to dominate the visual
field of the chicks, Illuminstion of the box was provided for by four,
7 1/2 watt light bulbs. The bulbs were located one per side and were
centered 5 1/2" from the top of each side. The other boxes were located
beneath the Jjumping apparatus. One of the boxes contained the chicks
which were waiting to be used, This covered box was 16" in diameter
and was heated by a 60 watt heating pad. The other heated box made of
cardboard was 16" in length, 12" in width, and.9" in height, This box
housed the birds which had already been utilized in the experiment,

The two auxiliary boxes were centered two feet beneath the jumping box
so that any peeping of the birds would not conéribute to a possible
position effect. A 100 watt red ceiling light provided the only light
which was used during the ekpefiment, Any possible shadow error result-
ing from extraneous envirommental illumination was thus controlled. A
stopwatch was used to record the length of time that s chick was on

the jumping stand.
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Procedure

" The chicks began hatching approximately 380 hours after initial
incubation, Throughouf the first 18 sets of birds, & light remained
on inside the hatching incubator. Following these 18 sets, and for
the next i sets of birds, the incubator light was turned off, Sub-
sequent to these sets the light was once again turned on for two
trials, For the final two sets of birds the light was turned off.
This precaution of hatching part of the birds with the light and
part without the light was used as a control for sny possible dif-
ferences between light and dark hatched birds.

The eggs were observed every four hours as the time of hatching
approached, This measure provided & ressonsble method for determining
the age of the chicks., A flashlight pointed in an obtuse direction,
provided the oﬁi& source of light in checking the newly hatched chicks
when dark hatched chicks were being supplied. Each newly hatched
chick was counted and placed in-a chicken egg carton corresponding o
the hour at which it hatched. No more than 24 birds were placed in a
single carton, If the number of birds which had hatched in the } hour
interval was more than 2L, extra cartons were used. The chicks re-
mained in the cartons in the incubator until they were 20 hours old
(as defined by boxing time) and were then taken in the closed egg car-
ton to the adjacent experimental room., The chicks were placed in a
round, heated box and were allowed a ten minute, "quieting down”
period., The E now placed his right hand into the box and in a random
fashion grasped a chick., The manner of selecting and holding the

chick differed somewhat each trial; however, the chick slways remained
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completely inside the grasp of the E. The chick was then placed oﬁ
the jumping platform and the cover to the box was closed by the E's
left hand. Thus, closing the 1id and releasing the chick were si-
multaneous operations, This precautionary measure was taken to
minimize the likelihood of a movement or "looming" variasble (& vis-
ual pattern characterized by a rapidly expanding contour) the chick
might detect. If the chick jumped off the platform before the E was
able t§ observe it through the viewing device, the chick ﬁas disre-
garded and another was selected., Time on the stopwatch was now
initiated. A chick was disquaslified if it remained on the platform
in excess of three minutes (arbitrarily chosen becasuse the preponder-
ance of chicks jumped within one minute). If a bird did ieave the
platform, the time latency was recorded and the cover was immediately
raised, The direction of the response was tabulated and the chick was
placed into & second heated box. The entire procedure was then rep-
licated for each individual chick; no chick being used more than once.
Because there was no prior evidence that a "fall" represented a form
of avoidance response, a definition for determining a "fall" was neces-
sitated. The basic negative response in chicks of gallinaceous birds
and waterfowl according to Hirsch (1962) is to withdraw or to crouch.
More recent research by Fatzinger (1969) did not yield any significant
numbers of "falls" when quail were tested in a pattern discrimination
task. Although the E's perceptual interpretation was of course the
inevitable determinant, an attempt was made to establish azn objec-
tive criterion measure for the evaluation of a "fall", A "fzll" was

recorded any time a bird tripped or spparently misjudged the proximity
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of the platform edge, 1eaving the platform by means other than jumping.
Therefore, a "fall" was recorded 1f the chick did not have control of
itself, showing definite lack of coordination.

‘The. silhouettes were systematically reversed right to left so that
when two stimuli presentations were used a stimulus appeared as many
times on the right as it did on the left. This precaution was used in
all tests and counterbalanced for any positional effect,

The stimuli utilized in the discrimination tesk were pairs of sta-
tionary, silhouetted objects. These various silhouettes are presented
in Figures 3, L, and 5. At the inception of the experiment the intent
was to replicate the basic Tinbergen experimental model with certain
modifications., The first silhouetted stimuli included two "hawk!" and
one "pineapple" configurations. Two perspectives of the "hawk", a
"flying hawk" and a "sitting hawk," were tested against a stone (a
simple circle, 3" in diameter) and a totally black panel. The "pine-
apple" (an object resembling a pineapple top with curved, irregular
spines) was likewise explored against the stone and black panel. Sub-
sequent to these trials, the "hawk" and "pineapple" configurations were
replaced by a2 new, multiangular object (the object was conceptualized
as a very stylized hawk). This object was examined against a black
panel as well as in opposition to itself: 1) in either an inverted
versus upright fasion, 2) where both figures were identical except
that one was reversed left to right, and 3) in identical forms against
each other,

Following these trials, the multiangular object was divided into
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Flg. 3o Stationary silhouetted configurations used
to elicit avoidence responses in Japanese Tueil: A1) Sit-
ting Hawk (8" by 1hv), B) Fiying dawk (9 /L' by 11 1/2%),
C) Pineapnle (6" by &m),
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Fige Le Stationary silhouetted configurations used

to elicit avoidance responses in Japanese Quail: &) Stpne
(o 1/L, 3%, or L 1/2" in diameter), B) Black panel (107
by 22%), C) Multiangular object (& 3/L" oy 11 1/21),
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Fige 5e Stationary silhouetted configurations used

to elicit avoidance responses in Japanese Muail: A1) "Fly-
ing W (7 3/L" by 8 /L), B) "Flying Vv (6 3/LY by 10%),
C) Spiked circle (2 1/2" spikes or 1 3/L" spikes).
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its two integral parts; a "flying W" shape and a "flying V"shape. The
tflying W" was investigated in all four possible rotations against a
black panel and in opposition to itself, with one "flying W" point-
ing away and to the right of the chick, the other pointing away and
to the left, The other element of the multiangular object, a “flyiﬁg
V," was tested with separate sets in both an upright and inverted
position against a black panel,

The next series included a sequence of spiked circles, L 1/2" in
diameter. Each circle was equipped with 16 spikes., The first and
most extreme circle had 2 1/2" spikes with the spikes on the three
succeeding circles decreasing in length until they approached a smooth
circle, The diameters of the spiked circles, ( L 1/2" measured to the
outside periphery of the spikes) were equivalent to the diameter of a
new stone, (4 1/2" in dismeter) and remained constant as the spikes
gradually diminished in length, Because the outside diameters of the
spiked circles and the new stone coincided exactly, and area differ-
ences in the silhouettes were minimized.

The spiked circles were paired with either a stone or another
spiked circle. When the original 2 1/2" spiked circle was cut out,
the razor left a serrated edge. The E ran the "fuzzy edged" circle
against the L 1/2" stone but the "fuzzy edge" was considered to rep-
resent a possible cue for food so that a second, "clean" 2 1/2" spiked
circle was required for control, For even tighter control the "fuzzy
edged" 2 1/2V spiked circle was tested against a 1 3/4" spiked circle,
the next in the series. Following these sets, the "clean" 2 1/2" spiked

circle was run in opposition to the original pineapple figure to pre-
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dict whether a possible symmetrical or angular cue was the operating
physical property for effective fear responses.

The last section of the experiment investigated the possible
differences in jumping behavior between dark and lightrreared chicks.
Four sets of chicks were run, two representing light hatched chicks
and two representing dark hatched chicks. The stimuli objects chosen
for discrimination were the pineapple and multiangular pbjects. The
selection of these two particular configurations was based on the

number of "falls" these two stimuli originally provoked.
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RESULTS

The Chi Square analysis was used in the evaluation of the data,
since over 20 comparisons were to be made in evaluating the results.

The standard .0l level of significance was accepted as a reasonable
substitute for the .05 level., The degrees of freedom were always one
with the Chi Square value 6.63 required for significance.

The results indicate that when the original "hawk" perspectives
were tested sgainst s stone and black panel, the'"flying hawk" silhouette
elicited meny more interesting findings than the "sitting hawk." A Chi
Square value of L.56 computed for the "flying hawk' object versus the
stone, although notisignificant, exceeded the Chi Square value of .36
obteined when the "sitting hawk" object was tested against the stone,
No significant differences in jumping tendencies were exhibited when the
"pineapple" wag compared with a stone and black panel., However, a large
proportion of "falls" (23%) was distributed throughout this series.
The results of the multiangular series disclosed that only when the
two multiangular figures were tested against.zach other (Identical ex-
cepting one was reversed left to right) was there a relatively high
Chi Square obtained (5.Li0; not significant)., Many other possible posi-
tions (using pairs of the multiangular objeci) were examined but none
of the differences were significant. Attention should be called to
the 13 "falls" obtained when the multiangular object was tested against
a black penel,

Subsequent to testing the multiangular object the figure was

broken down into two smaller parts, A "flying W" (one component) was

21
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investigated in all four rotations against a black panel. Three of
these directions yielded no response differences. However, when the
1flying W" was viewed pointing away and to the right of the chick,
Jumping behavior was in the ratio of approximately 2:1 toward the
nflying Wr (Chi Square was 6.76, significant at the .01 level). The

- "flying W" was also examined in opposition to itself. When one "flying
W" pointed away and to the right of the chicks and one pointed away
and to the left, the configuration yielded a Chi Square of ,26 (not
significant). The other part of the original multangular object, a
"flying V," waé investigated in two directions against a2 black panel.
In one test the "Vﬁ pointed away and to the right of the chick, while
in the other the "V® pointed away and to the left, The obtained Chi
Squares were 2.40 and 1.06 respectively; neither significant.

The next series included a sequence of spiked circles. Tabulation
of the results revealed an approximate 2:1 response ratio (Chi Square
was 6,12, extremely close to the critical &alue required for signifi-
cance) when the initial 2 1/2" "fuzzy edged" spiked circle was run
against a stone, This result, slthough not significant, was interest-
ing and led to a second test utilizing a new, "clean," 2 1/2” spiked
circle which produced a response ratio of approximately 1:1. The "fuzzy
edged" 2 1/2" spiked circle was also éxamined against 2 1 3/L" spiked
circle but the obtained Chi Square of .26 was not significant. A com-
parison of the 1 3/L" spiked circle with the stone yielded & 1:1 Jump
ratio, To control for a possible size variable, the L 1/2" stone was
run against a new 2 1/ " stone circle., This silhouette pairing resulted

in an approximate 1l:1 Jumping ratic, Finally when the original "pine-
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apple" was investigated against the "clean" spike, the obtained Chi
Square was only .28,

To explore the possibility that any differences in the magnitude
and direction of responses could be attributed to post-natal exper-
ience with an incubator light, light- and dsrk-reared chicks were
compared, Light hatched chicks were placed in an experiment involv-

_ ing the "pineapple" and the black panel. The chicks jumped 3L times
to the "pineapple" and 22 times to the black panel, The computed Chi
Square was 2,90 for this trial (not significant). Jumps were also
recorded when the light-reared chicks were forced to discriminate
between the "multiangular" object and the black panel. This pairing
yielded 39 qups toward the multiangular object and 21 jumps toward
the black panel, The Chi Square in this instance was 5.L0, approaching
significance, Using light-reared chicks, a comparison of jumps toward
a pattern, regardless of which pattern (in this case either the "pine-
apple" or multiasngular object) as well as toward fge black panel pfo-
duced a Chi Square of 7.76 for the combined trials, This Chi Square
was significant at the .0l level. The control for the next test was
a replication of the above procedure with the exception that the chicks
were dark hatched, This time the chicks jumped in a rstio of 31 to 24
in favor of the "pineapple!" but only 29 to 28 times in favor of the
multiangular object., The total Chi Square (for dark—reafed chicks)
for jumps toward the black panel versus patterned jumps was consider-
ably lower (.58) than the Chi Square of 7.76 for light hatched chicks.

Chi Square was also computed for difference in jumps that light hatched
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chicks made when the original hawk object were tested agsinst a
stone or black panel, Chi Square in this case was only .20, Data
from light and dark hatched chicks were separated and compared for
differences in jumping tendencies when all patterned objects (ex-
cepting the two original hawk perspectives) were tested against either
the black penel or the stone, The Chi Square was only .12 for dark
hatched chicks, but 13,78 for the light hatched chicks, significant
at the ,01 level.

- Finally, Chi Square was computed for total right versus left Jumps
to determine whether a possible position effect was operating, Chi

Square was not significant (1.32).
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Jump Fall Total Chi Squere Total Fall Jump
iR 1 15 L.56 31 L 27
Flying Hawk Light Reared Stone
Jump Fall Total Chi Square Total Fall Jump
17 3 20 ’ .36 2l l 7 17
Sitting Hawk "Light Reared Stone
Jump Fall Total Chi Square Total Fall Jump
L3 5 148 2,78 ' 33 8 25

Flying Hawk

Light Reared

Black Panel

houetted stimuli,

Table 1. Chi Square for total responses (jumps plus
"falls") of Japenese Quail to pairs of stationary sil-
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Jurm Tall Total Chi S-vare Total Fall Jum
12 3 15 .28 18 5 12
Pineapnzle Lizht Reared Stone
Jurp Fall Total Chi Square  Total Tall Jump
13 .2 15 1,50 9 1 a

Iirsht Reared

T Fall Total

Chi Souare

Total Fall

JUIIE)

o Tl

59 10

3

T3

iight Reared

Blacl: Panel

Jurap Fall Total Chi Square Tobal Fall Junp
5k 6 50 90 50 7 h3

Multiangular Object

Lizht Reared

Black Penel

Table 1 continued,
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Jwm Fall Total Chi Square Total Tall Junp
29 2 31 £06 29 2

Fultianmular Ub

Ject

Tdentical ultiongular
Object

)o)-';O

Jurm Fall Total Chi Scuere Total P21l Jump
- ~
3k > 39

21 3 16
Fuldiancular Object Lirht Rwared Iuliianculer Chject,
revarsed left to righi
Jup Fall Tobal Chi 3euare Total Fall Jum
37 1 33 2,20 elei 1 21
adtianzuler Object Iight Reared

Taversed T ulbian

Objsct

Jumo Tall Total

Chi Square To

tal eI JUD
30 3 33 575" 15 1o
Flzinz 7 pointing Iizht Reared

. to the

the chick

Placl: Ponel
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Junp Fall Total

Chi Square

13 0 13

Nl

Flring W peinting
arrzy end to the

Black Panel

leit of *the chick
Jwrm Tall Total Chi 3Square  Total Tell Junp
21 0] 21 o530 14 0 15
lding T pointing Iisat Reared Black Zznel
Jump Fall Total Chi Square  Totol Fell Jurm
chl L 25 o5 19 1 18 .
Iight Reared Slaclt Tanel
Jurmp Fall Total Chi Jquare  Total Fall Jump
3k 2 35 2,140 2k 0 2l
Mying "VY pointing [ipht Reared Blaclk Panel

oy and to the right

avi
of the chick

Table 1 continued,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



N

Jump 21l  Total Chi Sguare Total Tall Jump
30 I 3L 1.06 24 I 22
Fling ¥V pointing Iight Reared Black Panel
awey and to the left
of the chick

Jump Fall Total Chi Square  Total Fall Jurp
3L 5 39 6,12 20 2 18
2 1/2% fuzzr edzed izht Resred I 1/27 Stone

Jump Fell °~  Total Chi 3guere  Toval Fall Jurp

. 26 3 29 ol 2l 0 2k
3/ht spiked circle  Iight Reared L 1/2% Stone _

| Jump Fa.li Total Chi Square Tobtal Fall Juap

| 28 0 28 e 26 32 0 32
2 1/2% fuzzy edned 1izht Reared 1 3/4% spiked circle

spiled circle

Toble 1 conbtinuede
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Jup Fall Total Chi 3quare  Total F2ll Jup
ok 0 ol .00 o2& o] 26
L1 an St Dark 2 b 5
L 1/2% Stone ark Reared 2 1/li" Stone
Jump Fall Toval Chi Square  Total Tall Jump
el 0 25 0,0 25 0 25
5 1/2" spiked circle Darlk Deared L 1/2" Stone
Jurm Tall Total Chi 3quare  Total 21l Jump
31 .0 2L $ 28 27 0 27
2 1/2" spiked circle Dar: Reared Pinearnle
Jum Tall Total Chi Square  Total F211 JWD
3% 0 39 5,40 eal 0 21
tmltiangular objact Light Rezred 3lack TFanel
Table 1 continued.
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Jump Tall “obal Ohl Squere Tobal Tall. Juwnp
3 c 3l 2458 27 0 20
Tineapple Litht Reared Tlack Fanel
JrT Fall Total Shi Sounre Tote Tell Jury
B 0 29 .02 il 0 28
imltioncular ovject Dark Reared Blaci: Panel
Jup Fall Toval Cni Square Toual Fall Jums
31 0 31 « 90 2l 0 oh
Pineannte Derit Heared 3lack Panel
Jurnn Tall Total Chi. Sauare  Toual Tall Jurp

Pineapnle and
rultianzvlar object
combined

Iicht Deared

Black Panel

Table 1 continuved.

e
b

Significant at the

.01l level,
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Jum Fall fotal Chi Sguare  Total Tall Jurp
)C O 60 c_,‘S r;? O 52
Pingapnle and Dark worad Blacl: Panel
miltiangular object
combined
Junp Fall Total Chi 3quare Totzl Fall Jurap
7h 9 ¢3 o1 83 12 g
fauit Perspeciives Iight Rezred Stone or Jlack Panel
(Combinations of
old data.)

Total Resnonses Total Rwsnonses
ets 13.78" 394
Tatherned objects Liznt Reared Stone or Black Panel

{no t including Har ‘
perspeciives) (Falls ‘cluded)

Total Responses Total Responses
-’ 58 .12 l“,Q
Patterned objects Darls Reared Stone or 3Blaclk Panel

(not including Hawk

perspectives) (Falls “xcluded) é
Table 1 continued,

“Significant a2t the .01 level.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission



Tobal ZHesponses

T

ot

"3

1. Resnhonses

758 1.32 71h
Lefy Light and Dark Renred Right
B (Falls reluded)
Table 1 continusds .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



DISCUSSION

Although the literature contains numerous studies on escspe and
"fearh fesponses to various natural and naturalistic objects by
young gallinaceous birds and waterfowl, little critical work has
been done on the basic physical properfies of objects eliciting
such responses or on the development of discrimination of "effective"
frightening stimuli (Shsller and Emlen, 1962). The hypothesis that
certain siationary silhouetted objects could elicit avoidance responses
in Japanese Quail was explored in the present study.

The basic supposition at the beginning of the study was to retest
the Tinbergen hypothesis using different experimental tactics. The
present study sbandoned the moving stimuli that Tinbergen used and
concentrated on the presentation of stationary silhouetted stimuli.
The E initially designed two stylized hawk perspectives, The results
of testing these hawk objects against a stone or black panel indicated
that light reared chicks responded to these pairs of ﬁresentations by
jumping in approximately s 1l:1 ratio, However, a large proportion of
"falls" were noticed, The E realized that this sample of birds were
all light reared and any further research should use both light- and
dark-reared birds as a control measure. The investigator also acknowl-
edges that his hawk designs may have been more artistic than natural-
istic and accepts the fact that a more optimel (Naturalistic) hawk
model would be desired in further experiments. It is at this point in

the experiment that the E may have been seduced by his preoccupation

3L
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to deal with the elemental factors of the various configurations.
Rather than further explore the original hawk perspectives, the in-
vestigator assumed that it was the specific stimulus geometric
qualities within the entire hawk silhouette that were functidning as
the effective stimulus properties for eliciting feasr. The E neglected
any further trials with the hawk and followed what appears to be a
tortuous rendez-vous with the various elemental features of the orig-
inal hawk stimulus,

A "pineapple" configuration (made at the same time as the hawk
object) was explored, under the assumption that the object contained
certain critical features which were capable of eliciting fear. The
results of pairing the "pineapple" figure against a stone and black
panel again revealed a large number of falls, A new multiangulsar
object was designed to accentuate the angularity and sharp edged
characteristics of the original hawk silhouette, This object, while
eliciting a relatively large number of "falls," did not produce any
differences in directional jumping responses,

The phenomenon of "falling" alluded the investigator for the re-
mainder of the experiment with only an occasional nfall" being regis-
tered subsequent to testing the original hawk, pineapple and multi-
angular configurations, The extreme shift from a high frequency of
nfalls" to a minimum number of "falls" in later sets of birds may be
attributed to either an unconscious variation in the investigator's
methodology with those particular sets where the "falls" were so
prevalent or to a possible uncontrolled and unrecognized variable in

the chicks past experience,
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The results of running a "flying'W” (one constituent of the
multiangular object) against a black panel, yielded no differences

“in results in three of the four rotations, However, when the "flying
W" pointed away and to the right of the chick an approximate 2:1
jumping response (significant at the- .0l level) occurred toward the
angled object, At this point in the experiment it became evident
that the chicks were perhaps preferring the patterned or more complex
of two stimulus presentations, It appeared to be difficult, however,
to ascertain whether a chick was approaching or avoiding & specific
silhouette. It may be the chick feared both pairs of configurations
and merely jumped (or fell) off the pedestal as a means of escape,
,irregardless of the side, Schneirla (1962) reported it was massive
retinal stimulation across the visual field of the animal which caused
avoidance responses, His theory postulated an approach-avoidance
paradigm, in which an animsl would approach a low intensity stimulus
and avoid 2z stimulus of high intensity.

The selection of the series of spiked circles was designed to
supply a test of the variables of angularity, regularity and symmetry.
Only two in the series of four spiked circles were tested since it was
agsumed that if the extreme splkes of this series were utilized first
with no differences in jumping behavior, the other two would conform.
Further attempts to evaluate the role of these variables was provided
in the test of the 2 1/2" spiked circle agsinst the original "pine-
apple" figure. The 2 1/2”.spiked circle was characterized by sym-
metrical and regular spikes and angles, while the corresponding,
asymmetrical, pineapple configuration was composed of irregular spikes

and angles.
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" The 2:1 response measure which was obtained when the original

2 1/2n nfuzzy edged" spiked circle was tested qga%nst a stone, must
be attributed to either chence or 2 faulty method of investigation.
However, the investigator was cognizant of the age of the birds and
to his knowledge, performed the expefiments exactly the same for each
set of birds, When the initial 2 1/2" spiked circle was cut out, an
unnoticed serrated edge was present, The "fuzzy edged" spiked circle
in turn resulted in an approximete 2:1 response ratio when it was
tested against the L 1/2" stone. Although this difference was not
statistically significant, the results were ﬁromising. The investi-
gator's inclination was to believe the resulting "fuzzy edge" may have
represented a food cue to the chick, thus contributing to the approach
tendencies, To check this possibility, the "fuzzy edged" spiked circle
was tested against a 1 3/L" spiked circle and a new, "clean," 2 1/2"
spiked circle was examined against the L 1/2" stone. In neither new
set was there a predisposition to jump toward one silhouette more than
another, An alternative explanation for this phenomenon is derived
from the overall tendency of light hatched chicks to jump to the pat-
terned or more complex of two stimulus presentations. In this instance
the chicks jumped toward the patterned and complex circle more often
than the unpatterned and less complex stone silhouette.

The possibility of approach or svoidance being contingent on the
size of the stimulus was eliminated by testing a stone, L 1/2" in diameter,
against a stone, 2 1/L" in dismeter., Tinbergen (1952) stated that 2
circle does not release an escape response, This is in disagreement

with Hirsch (1962) who reported that he used circles of various sizes
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as stimuli and obtained definite fear responses with naive chicks
provided the diameter exceeded L" in diameter, The 1l:1 response
ratio of this study (obtained when two stones of different diameters
were tested against each other) is in agreement with Tinbergen's
findings.

Shaller and Emlen (1962) also determined what effect visual cur-
tailment had on the rate of development and strength of avoidance re-
sponses, Chicks were raised with continuous visual access to a section
of the room through a la}ge open window, The results indicated that
the sophistication acquired through this greater visual experience had
little effect on the rate of development of avoidance behavior but
served to depress the ultimate level of response., In the present
study, like- and dark-reared chicks were compared for possible differ-
ences in the magnitude of avoidance responses and perception of form,
Thé results indicate that light-reared chicks exhibited a significant
trend for approaching patterned configurations as opposed to non-
patterned or less complex stimuli.

Post-natal experience with the incubatof light may havé trans-
ferred into the discrimination task. The chicks may have encoded
(to use Hebb's term) familisrity with, or the ability to perceive
pattern or forms, The novelty of the discrimination task may have
provided an opportunity for the chick to rely on its previous exper-
ience with light, thus accounting for the approach responses toward
patterned rather than non-patterned configurations,

The chicks were handled on two differént occasions before the

actual experimentation took place, During the hatching period, the
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E removed any chick that had hatched and placed it in an egg carton,
The E_also handled a chick as he positioned it on the Jumping pedestal.
The sudden, "looming" effect on the E's hand coming directly toward
the chick produced a startle and withdrawal response. The E's hand
may have been perceived in a variety of ways, Perhaps the cues of
angularity, symmetry, or overall form were detected. Another possi-
bility was that the "looming hand" was encoded or imprinted as an
effective stimulus, Since the light-reared birds significantly more
often jumped to a patterned or more complex object, experience with
a lighted environment and the "looming hand" may have determined the
chick!s response to certain test stimuli, Although dark-reared birds
exhibited similar startle and withdrewal responses they did not jump
more often to patterned stimuli,

The investigator speculated that light experience in combination
with previous encounters with the E's hand may be related to the jump-
ing differential of light- and dark-reared chicks. The investigator
admits he has denied the reader sufficient explanation for the role of
handling and post-natal visual experience on.perception. A more care-
ful control of the immediate developmental history of the chicks would
be desirable,

The E proposes that more extensive resesrch is justified, since
particular, stationary, silhouetted objects were, in fact, able to
elicit certain avoidance responses, (i.e., "falls")., The E acknowl-
edges ?he probability that even a tighter control of light cues would
be advantageous. A more systematic and consistent exposure to the

pretest lighted environment should also be instituted for the light
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hatched birds. One alternative suggestion for the procedure would be
to dark hatch birds directly in cartons and (after 20 hours in the
incubator) transfer them to the heated box) leaving them in the car-
tons until they could be used, Secondly, a light switch could be in-~
stalled on the jumping box, providing complete darkness in the Jjumping
box uhtil & bird could be placed on the pedestal and the 1lid closed.

Thé results of the present study suggest that certain stationary,
silhouetted stimuli were able to elicit a particular form of avoidance
response (i.e.,, "fall") in Japanese Quail., Although a "fall" has
never before been used as a fear response indicator, the results of
this research indicate that this fype of behavior may be a usable
dependent variable. This recommendation assumes that a hawk or stylized
hawk perspective or some improved silhouettes or picturé; of hawks be
used as test objects. A tighter control of the scoring of a "fall®
is also recommended. The objectivity of the present scoring of a
"fall" is suspect, but the obtained relatively high number of "falls"
to the hawklike figures in contrast to the low number of "falls" to

the simpler angular figures is considered to be worthy of further

investigation.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Breland, K., & Breland, M. Animal behavior. New York: The
Macmillian Company, 1966,

Bronson, G. W, The fear of novelty. Psychological Bulletin,
1968, 5, 350-358.

Fantz, L. Form preferences in newly hatched chicks. Journal
of Comparative and Physiological Psychology, 1957, 50,
L;22-I30. T

- Fatzinger, F, Personal communication with the investigator, 1967.

Hebb, D. 0. On the nature of fear, Psychological Review, l9h6,
53, 259"‘276 .

Hebb, D. 0. A text book of psychology. Philadelphia: W. B.
Saunders Company, 1966,

Hess, E, H. Space perception in the chick., Scientific American,

1956, 195, 71-80.

Hess, E, H, Two conditions limiting the critical age for imprint-
ing., Journal of Comparative and Physiological Psychology,
19595 52, 515’58-

Hirsch, J. Careful reporting and experimental analysis, Journsal
of Comparative and Physiological Psychology, 1957, 5o, L15.

Hirsch, J., Lindley, R. H., & Tolman, E. C. An experimental test
of an alleged immate sign stimulus. Journal of Comparative
and Physiological Psychology, 1955, L8, 278-280.

King, D. L, A review and interpretation of some aspects of the
infant-mother relationship in mammals and birds, Psychological

Bulletin, 1966, 65, 143-155.

Lorenz, K. Comparative study of behavior., In C. H. Schiller (Ed.),
Instinctive behavior, New York; International Universities

Press, 1957, 239-263.

Lorenz, K. Evolution and modification of behavior, Chicago: Uni-
versity of Chicago Press, 1965,

Melzack, R. Effects of early perceptual restriction on simple visual
discrimination., Science, 1962, 137, 978-979.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Melzack, R., Penick, E., & Beckett, A. The problem of "innate" fear
of the hawk shape--An experimental study with mallard ducks.
Journal of Comparative and Physiological Psychology, 1959, 52,
6904-698. T

Melzack, R., & Thompson, W. R, Heredity, maturation and early
experience, In D, O. Hebb (Ed.), A text book of psychology.
Philadelphia, W. B. Saunders Company, 1966, 151-153,

Miller, N. E, Learnable drives and rewards. In S. S. Stevens (Ed.),
Handbook of experimental psychology. New York: John Wiley and
Sons, 1951, 150.

Molt, H., & Stettner, L. J. The influence of patterned light depri-
vation on the critical period for imprinting. Journal of Com-
parstive and Physiological Psychology, 1961, 5L, 279-283.

Reisen, A, H., Plasticity of behavior. In H. F, Harlow & C. N.
Woolsey (Eds.), Biological and biochemical bases of behavior,
Madison: University of Wisconsin Press, 1958, 36-81.,

Rockett, C. F. A note on "An experimental test of an alleged innate
sign stimulus" by Hirsch, Lindley, and Tolman. Perceptual
Motor Skills, 1955, S, 155-156,

Schaller, G. B., & Emlen, J. T., Jr. The ontogeny of avoidance
behavior in some precocial birds. Animal Behavior, 1962, 10,

370-381.

Schneirla, T, C., An evolutionary and developmental theory of bi-
phasic processes underlying approach and withdrawal, In M, R.
Jones (Ed.), Nebraska symposium on motivation. Lincoln:
University of Nebrasks Press, 1959, (8-8Ll.

Schneirla, T, C, Aspects of stimulation and organization in appreach-
withdrawal process underlying vertebrate behavioral development.
InD. S, Lehrman, R. A, Hinde, & E. Shaw (Eds.), Advances in the
study of behavior. New York: Academic Press, 1965, 3-L38,

Thorndike, E. L. The instinctive reactions of young chicks. Psycho-
logical Review, 1899, 6, 282-291,

Thorpe, W. H. Learning and instinct in animals, Cambridge: Harvard
University Press, 1956. —

Tinbergen, N, The study of instinct. Oxford: Oxford University
Press, 1951.

Tinbergen, N. Social releasers and the experimental method required
for their study, Wilson Bulletin, 1948, 60, 6-52.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Tinbergen, N, On anti-predator responses in certain birds--A reply.
Journal of Comparative and Physiological Psychology, 1957, 50,
L2505~

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



	An Exploration of the "Fear of Hawk" Hypothesis Using Stationary Silhouetted Stimuli with Naive Japanese Quail
	Recommended Citation

	tmp.1529338044.pdf.2xinE

