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PERCEPTUAL CHANGES IN CHICKS: ANOTHER LOOK 
'SEARCH IMAGE' CONCEPT 

AT THE 

BY MARIAN DAWKINS 
Department of Zoology, University of Oxford 

Abstract. Although at first unable to detect grains of rice dyed the same colour as the background, 
chicks subsequently showed a striking improvement in their ability to detect this 'cryptic' food (experi- 
ment 1). This change is most plausibly seen as a central change of perception (experiment 2). Ability 
to see cryptic rice was not fully retained from one day to the next (experiment 3). Feeding chicks on 
conspicuous grains had an adverse effect on their ability to detect cryptic grains (experiment 4). These 
results are compatible with L. Tinbergen's hypothesis that birds may use 'searching images', but it is 
argued that this term itself is unhelpful. 

Although camouflaged prey may be overlooked 
when first encountered by a bird predator, some 
birds may be capable of learning with experi- 
ence to detect even prey which bear a strong 
resemblance to the background on which they 
occur. One of the most convincing examples of 
this is that of de Ruiter (1952), who studied the 
response of jays and chaffinches to the stick- 
like caterpillars of geometrid moths placed 
among twigs. Although the birds took a long 
time to find their first caterpillar, some birds 
which had eventually found one caterpillar were 
seen to pick out the other insects without subse- 
quently pecking any of the sticks, showing that 
although they might have been 'taken in' by 
the camouflage at first, they could detect the 
difference between sticks and caterpillars after 
they had sampled the first insects. Kettlewell 
(-1955) worked with a pair of captive great tits 
preying on melanic and nonmelanic forms of 
the peppered moth (Biston betularia L.) and 
found that the birds at first took a low pro- 
portion of moths which resembled their back- 
ground and took almost entirely those that 
contrasted. Later, however, they began taking 
moths from both backgrounds, having appar- 
ently learnt to see the cryptic forms. Cain & 
Sheppard (quo. Clarke 1962) and Clarke (1962) 
report similar results with caged thrushes prey- 
ing on the snail Cepaea nemoralis. Tinbergen 
(1960) argued that the great tits which he 
observed in Dutch pinewoods did not take 
certain insects the first time they encountered 
them because at that stage they could not see 
them. Tinbergen referred to the postulated 
improvement in the birds' ability to see cryptic 
insects as 'adopting a specific Searching Image'. 
Although this term can be criticised (Hinde 
1970 and discussion at the end of this paper), 
Tinbergen's basic idea in postulating it, namely, 

that birds may become better able to perceive 
cryptic prey as their experience of it increases, 
is of great interest. The purpose of this paper 
is to show that changes in a bird's ability to 
perceive its cryptic prey do indeed occur, and 
may be responsible for major changes in its 
feeding behaviour. 

I want to begin by considering how it may be 
possible to infer that a change has occurred 
in what a bird sees when the only evidence avail- 
able is observations of its behaviour, for in- 
stance, an observed change in the rate of eating 
a particular sort of food. Obviously not all such 
changes in behaviour are caused by a change in 
what the animal is able to see. Changes in hunger 
level, in where the bird spends most of its time 
or what it regards as acceptable food are some 
of the many factors which could result in a 
change in feeding behaviour with no change at 
all in the bird's ability to perceive prey. How- 
ever, strong circumstantial evidence for a change 
in a bird's perception is provided if the following 
can be eliminated as the cause of the observed 
change in behaviour: 

Changes of location. The path which a pre- 
dator takes may be altered as a result of finding 
food (Tinbergen, Impekoven & Franck 1967; 
Croze 1970; Smith 1971) or predators may learn 
to associate food with specific locations. By such 
means, birds may concentrate their search in 
areas of high food abundance, and this could 
result in an increase in the amount of food eaten 
(see also Royama 1970). This would not necess- 
arily mean, however, that the birds had learnt to 
see the food any better than before; it might 
simply mean that they had learnt where to hunt. 
Before concluding that a change has occurred 
in a bird's ability to detect prey, we must ensure 
that the effects of learning where to hunt can be 
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ruled out. This can be achieved, for example, 
by ensuring that new food occurs right from the 
outset within easy striking distance of the bird. 

Changes in handling ability. The fact that a 
predator does not eat food the first time it 
encounters it may be due to a failure to attack, 
kill or prepare food in the correct way (Vince 
1964; Cruze 1935; Dawkins 1970). With an 
increase in the number of  prey eaten by the 
predator, we must therefore be quite sure that 
this is not due to an improvement in the motor 
patterns of food handling, before inferring that a 
perceptual change has taken place. 

Changes in acceptability, etc. Familiar stimuli 
which have in the past been associated with 
reward are more likely to be responded to than 
what is unfamiliar. Coppinger (1969) reports 
that blue jays often will not eat unfamiliar food 
and may actually exhibit alarm and fear when 
given butterflies of a type they have not  seen 
before. 

Croze (1970) found that both wild and tame 
crows were much more likely to respond to 
familiar objects that they had previously dis- 
covered were associated with food, than to un- 
rewarded ones. Allen & Clarke (1968) provide 
evidence from their studies of wild passerines 
that rare forms of prey are at an advantage even 
when conspicuous owing to a preference on the 
part of the predators for the commoner forms, 
of  which they have consumed more. 

The fact that palatable foods may be rejected 
when they are first encountered means that, once 
again, the observation that an increase in the 
number of a certain food eaten by a predator 
has occurred must be treated with caution. 
We cannot conclude that a change of perception 
has occurred unless there is some way of  ruling 
out the effects of a gradually increasing accepta- 
bility of a new food as it becomes more familiar. 
One way to do this is to present the same food 
on several different backgrounds. I f  it is found 
that the food is always taken except from back- 
grounds which it resembles in form, colour or 
some other quality, then we can infer that the 
predator has difficulty in seeing it on that back- 
grounds. Under these circumstances it may be 
called 'cryptic'. Changes in behaviour shown 
only when the predator is faced with cryptic 
food and not otherwise provide evidence for the 
occurrence of changes in the ability of the pre- 
dator to perceive its prey. This assumes that 
changes of behaviour due to other causes such 
as increasing or decreasing hunger, a change in 
the animal's ability to handle its food, would 

occur whether or not the prey resembled its 
background. The distinction between the ability 
to see food and the acceptability of that food is 
comparable to the psychologists' distinction 
between 'discrimination' and 'preference' (Irwin 
1958; Sutherland 1959). 

I have attempted to do two things. Firstly 
I wanted to show unequivocally that birds under- 
go changes in their ability to see cryptic food. 
Secondly, if such changes did occur, I wanted 
to know what mechanism might be responsible. 
Were they due to a change in how the birds 
oriented their head and eyes or to a more central 
change (eft Tinbergen 1960; yon Uexkull 
1934)? 

Ideally such a study would be carried out on 
wild birds feeding on their natural foods, and 
this I hope subsequently to do. However, the 
advantages of  being able to work with large 
numbers of animals and to control the experi- 
mental situation to a high degree led to the use 
of domestic chicks throughout this work. 
Attempts were made, however, to make the 
experiments as 'natural' as possible, by observ- 
ing the chicks performing a common part of  
their behavioural repertoire, i.e. pecking food 
from the ground, rather than teaching them a 
completely new response. 

General Methods 
Chicks were observed taking grains of rice 
from backgrounds of  stones glued onto hard- 
board. The rice grains were either green or 
orange and could be either the same colour 
as the background, when they were called 
'cryptic', or a very different colour, in which 
case they were called 'conspicuous'. This 
terminology is for convenience only and does 
not reflect any a priori assumptions about 
what the chicks could detect. What they found 
easy or difficult to see was determined by experi- 
ment. Fig. 1 shows drawings of conspicuous 
and cryptic rice. 

The grains of rice were dyed by soaking them 
for 2 hr in solutions of orange or green food 
colouring. The backgrounds were made of small 
stones glued firmly onto hardboard (55 x 60 em) 
and painted with Kress orange or green (shiny) 
paint. Matching of  grains and backgrounds 
was done as closely as possible by eye. 

The cage in which the chicks were tested was 
a large wooden box 60 • 60 • 45 em high with 
a small starting box at one side and a 7.5 cm 
high slit in the front wall through which the 
observer could watch the chicks. 
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Experiment 1 
Methods 

Ten male White Leghorn chicks obtained as 
day-olds from a commercial hatchery, were 
kept in chick brooders and fed chick mash. 
When they were 3 weeks old the chicks were 
accustomed to the test cage by placing them in it 
in small groups and allowing them to feed on 
orange and green rice on a white sheet of paper, 
15 rain per day for 8 days. When the chicks were 
1 month old they were tested. For  each test, 
about 250 grains of one colour were scattered 
over one of the backgrounds. No attempt was 
made to place them regularly, but too much 
dumping was avoided. Each chick was randomly 
assigned to either the 'green grain' group or the 
'orange grain' group and each was tested twice. 
Green grain chicks were observed taking green 
grains from the green background (cryptic 
test: Fig. l a) and green grains from the orange 
background (conspicuous test: Fig. lb). Orange 
grain chicks were tested with orange grains 
on the orange background (cryptic test: Fig. lc) 
and with orange grains on the green background 

for their conspicuous test (Fig. 1 d). Chicks were 
not given all four tests since the tests were run 
consecutively and the chicks might have become 
satiated. 

Each chick was released from the starting 
box together with a 'companion' chick (different 
one for each chick), as single chicks tend not 
to feed. A test was ended when it was judged 
that over 200 grains had been eaten (approxim- 
ately 100 to 150 by the experimental chick). The 
cryptic and conspicuous tests of each chick 
were run consecutively, about half a minute 
apart. Both the order in which the groups were 
tested and the order in which the chicks re- 
ceived their tests was done to a pre-arranged 
schedule to eliminate bias due to order. Half  
the chicks, therefore, received their cryptic 
test first and half the conspicuous test first. 
Feeding was recorded by means of an Esterline 
Angus Event Recorder, and the backgrounds 
were scrubbed after each pair of tests to remove 
droppings and excess grains. 

This experimental set-up was designed to 
control for the following: 

(o) (b) 

(c) (d)  

Figs 1 (a) and (b). Drawings of cryptic and conspicuous green rice. (c) and 
(d) Cryptic and conspicuous orange rice. 
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(1) Changes in where the chicks searched. 
Grains were scattered over the floor of  the cage 
so that the chicks constantly trod on them, and 
from any position in the cage, many grains were 
within easy reach. 

(2) Changes in handling ability. 
(3) Changes in the acceptability of rice as 

food. Any initial difficulties in handling rice 
grains or reluctance to accept coloured rice as 
food should be the same for cryptic and con- 
spicuous grains. Any improvement in the ability 
to perform the motor acts of pecking and swal- 
lowing rice or a progressive increase in the 
acceptability of rice grains as food should show 
equally in both tests. Consequently, by offering 
the same food in the two situations, i.e. by chang- 
ing the background only, we can separate 
effects common to cryptic and conspicuous 
food (handling, acceptability, etc.) from effects 
confined to the cryptic test (detectability). 

(4) It is possible that one of the backgrounds 
had, by virtue of its colour, an effect on the 
chicks which made them unwilling to feed from 
it whether they could see grains or not. How- 
ever, the fact that each background serves both 
in a conspicuous test and in a cryptic test 
effectively controls for this. 

Resul t s  

Not surprisingly, most, though not all, chicks 
took grains more slowly at the beginning of  their 
cryptic grain tests than at the beginning of  their 
conspicuous grain tests (Fig. 2). However, a 
striking change in behaviour was apparent in 
the cryptic grain tests: cryptic grains were 
taken much more rapidly at the end of  a test 
than near the beginning. It  will be seen that 
some change also occurred in the speed of  
finding conspicuous grains (Fig. 2), but  this 
change was much less pronounced (Table I). 

Table I. Median Times (in seconds) Taken by Chicks to 
Eat Five Rice Grains at the Beginning (lst  to 5th grains 
eaten) and End (96th to 100th grains eaten) of Their Two 

Tests 

Beginning End of Beginning/ 
of test test end Ratio 

Conspicuous 
grain tests 9.1 3.0 3.5 

Cryptic grain tests 249"0 3"6 69.5 

There was a significantly greater increase in the speed 
of taking cryptic grains as shown by the fact that the 
beginning/end ratio was larger in cryptic than in con- 
spieuous grain tests (P=0.005, Wileoxon Test, one-tailed) 

OrQnge grain group Green grain gro up 
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Fig. 2. Individual records for ten chicks showing the 
cumulative number of grains eaten in successive 15-s 
periods. For each chick, data from its conspicuous 
grain test ( ) and its cryptic grain test ( - - - - - )  
are plotted on the same graph although the two tests 
were run separately. Chicks which received the cryptic 
grain test first are marked with an asterisk. Chicks 
took the first grain in their cryptic grain test significantly 
faster than the first grain in their conspicuous test 
(P=0.0035, Wilcoxon Test, one-tailed; Siegel 1956). 

There was in fact a disproportionate increase 
in the speed with which chicks took cryptic 
grains. This enables us to infer that at least 
part of the change in the chicks' speed of finding 
cryptic grains was due to a change in their 
ability to detect those grains, since changes 
due to other factors such as fear, hunger or 
ability to pick up and swallow rice could be 
expected to affect the birds equally in both of 
their tests. 

It would seem, therefore, that chicks did not 
take cryptic rice at first because they did not 
see it and that the sharp increase in the rate at 
which the grains were taken later in the test 
shows that the chicks soon learnt to detect them 
without difficulty. 

It was possible that the changes in the chicks' 
ability to detect cryptic grains described in the 
previous experiment were  in fact due to peri- 
pheral modifications of vision such as movement 
of  the head and eyes. Alternatively, they might 
have been due to a more central change of per- 
ception. The next experiment was designed to 
distinguish between these two alternatives. 

E x p e r i m e n t  2 
Chicks were observed learning to find cryptic 
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rice just as had been done in experiment 1, 
but this time two other behaviours besides 
eating grains were also recorded. These were a 
measure of the position of the chick's head and 
the number of pecks delivered to the stones of 
the background, both chosen because they 
could give information on where the birds were 
looking. 

'Head down'. During both cryptic and con- 
spicuous grain tests, I recorded whether the 
chick was in the 'head down' position, the 
criterion for this being that the top of the chicks' 
head was below the level of the top of its back. 
It was argued that if it could be shown that 
adoption of this head down posture was very 
likely to be followed immediately by pecking 
a grain when the chicks were given conspicuous 
grains, this would imply that 'head down' was a 
,feeding posture in which the chicks were prob- 
ably looking at the ground (since they would 
probably look before pecking). 

If it could further be shown that the chicks 
spent longer in the head down posture before 
taking the first grain in their cryptic grain tests 
than in their conspicuous grain tests, this would 
suggest that they could not see cryptic grains 
when they first put their heads down and were 
probably looking at the ground. 

Peeking at the background. Recording pecks 
at the stones of the background gives additional 
information on eye orientation, since if a chick 
pecks at the background, its eyes are almost 
certainly directed at the ground. If chicks 
showed more stone pecking at the beginning of 
cryptic grain tests than at the beginning of con- 
spicuous grain tests, this might again indicate 
that they did not see cryptic grains at first even 
though their eyes were directed towards the 
ground. 

Methods 

Twelve Cobb chicks were used and the pro- 
cedure was the same as that described for 
experiment 1. 

Results 

In conspicuous grain tests, adoption of the 
head down posture was followed by pecking at a 
grain almost immediately (median=l.3 s; 
range=l to 3 s). None of the twelve chicks 
raised their heads again, after this first head 
down, without pecking grains. Adoption of the 
head down posture would therefore seem to be 
closely associated in time with pecking and 
probably means that chicks which lower their 

heads tend to be looking at the ground in prepar- 
ation. However, chicks spent significantly longer 
in the head down posture before taking the first 
grain in their cryptic grain tests (median= 33.5 s) 
than in their conspicuous grain tests (median= 
1.3 s; P=0.0013, Wilcoxon, one-tailed). It 
would seem then that cryptic grains were not 
seen when the chicks first lowered their heads 
and looked at the ground. Within the limits of 
this very crude measurement of head position, 
it seems that when the chicks had lowered their 
heads and looked at the ground, some further, 
possibly central change had to occur before 
they could see cryptic grains. This conclusion 
is reinforced by Table II, which shows that chicks 
tended to peck at the background at the begin- 
ning of their cryptic grain test, again showing 

Table IL The Number of Chicks Delivering their First 
Peek to a Grain and to a Stone of the Background in 

their Two Tests 

Stone of the Grain 
background 

Conspicuous 
grain test 4 8 

Cryptic grain test 10 2 

Chicks were significantly more likely to deliver their 
first peck to the background in their cryptic grain test 
than in their conspicuous grain test (P=0.025, Fisher 
Exact Probability Test, one-tailed). 

that they did not take cryptic grains at first 
even when looking at the ground. It is unlikely 
that this was because the chicks preferred peck- 
ing at stones to pecking grains, since in their 
conspicuous grain tests, they were much more 
likely to peck first at a grain. 

Experiment 3 
This experiment was similar to the first two 
except that the chicks' ability to find cryptic 
grains was measured not only the first time they 
were exposed to them, ~ but also on two subse- 
quent days to see how much they had retained 
their ability to find them. 

Methods 

Twelve White Leghorn cockerels were fed 
green and orange rice daily on a white bacl~- 
ground for 1 week prior to being tested. The 
birds were 2{ weeks old when tests were begun, 
and the procedure was similar to that already 
described. The similarity of the two groups in 
experiment 1 made a separate 'green grain' 
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group unnecessary. Half the chicks received 
the conspicuous (orange grains on the green 
background) test first and half the cryptic 
(orange grains on the orange background) test 
first, each chick being tested twice. Since one 
of  the aims of  the experiment was to see how 
much chicks retained their ability to see cryptic 
grains from one day to the next, it was felt 
necessary to control for the age of  the chicks: 
four"chicks were tested with Wednesday as 
day one, Thursday as day two and Friday 
as day three, another four with Thursday as 
day one, etc. and the other four with Friday, 
as day one, etc. Observations of feeding, head 
position and stone pecking were recorded with 
an Esterline Angus Event Recorder, but owing 
to a technical error, records for only nine chicks 
were obtained for day three. 

Results 
As in experiment 1, chicks at first overlooked 

cryptic grains but subsequently took them 
rapidly (Fig. 3). An interesting result of  this 
experiment was that the birds did not appear 
to retain completely their ability to see cryptic 
rice from one day to the next. They apparently 
overlooked cryptic rice a t  the beginning of  the 
test on all 3 days despite the fact that on days 
two and three, they had been taking it at a high 
rate at the end of the test 24 hours previously 
(note that in Fig. 3 the time scale and method 
of  plotting are different from Fig. 2). 

Moreover, as in experiment 2, chicks spent 
significantly longer in the head down position 
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before finding the first grain in cryptic grain 
tests than in conspicuous grain tests on all three 
days (P<0.01 Wilcoxon) which again implies 
that even after they had lowered their heads 
some other change had to occur before they 
could see cryptic grains. 

Experiment 4 
Previous experiments showed a change in the 
chicks' behaviour which could be accounted 
for as an improved ability to see cryptic grains 
with experience. This experiment shows that 
experience of eating conspicuous food actually 
decreases the chick's ability to see cryptic food. 
In other words, the chicks' ability to see cryptic 
grains can be altered in opposit e directions by 
feeding them on either cryptic or conspicuous 
grains immediately beforehand. 

The latency of response to a cryptic grain 
was measured under two conditions: once 
after the chicks had been feeding on cryptic 
grains and once after they had been feeding on 
conspicuous grains. Similarly, the latency of 
response to a conspicuous grain was measured 
after chicks has been eating either of  the two 
sorts of grain. The grains which were eaten 
before the test grain will be referred to as either 
cryptic or conspicuous 'sample' grains, 

Methods 
Twenty-four male White Leghorn chicks were 

accustomed to the test cage as described pre- 
viously and in addition, were fed cryptic and 
conspicuous orange rice during a period of 8 

# 

DAY 2 

f,.x 
/ 
f 

DAY 3 

30 60 90 30 60 90 30 60 90. 
Time(seconds ) 

Fig. 3. The mean numbers of grains eaten in successive 10-s periods in 
conspicuous grain tests ( ) and in cryptic grain tests (- . . . .  ). On 
all three days, the chicks took significantly longer to take the first grain in 
their cryptic grain tests than in their conspicuous grain test (for each day, 
P<0.005, Wilcoxon). 
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days, The daily sessions consisted of 10-min 
periods during which a pair of chicks was 
allowed to feed in the test cage, 5 rain on cryptic 
rice and 5 min on conspicuous rice (order 
randomized). The chicks were tested at 4{ 
weeks. 

Small 'test squares' 7.5 cm 2 were made to 
resemble a small portion of the main green 
and orange backgrounds already described. 
They were made of cardboard on which stones 
were glued; the stones were then painted with 
the same paint that had been used for the main 
backgrounds. By putting an orange test square 
in the middle of the green background, it was 
possible to have a cryptic orange test grain 
surrounded by conspicuous orange sample grains; 
by putting the same square in the middle of the 
orange background, it could be surrounded 
by cryptic sample grains, etc. (Fig. 4). 

A square 17.5 cm 2 was drawn in chalk in the 
centre of each of the two main green and 
orange backgrounds, and for each test, one 
of the test cards, complete with a single test 
grain, was placed in the centre of the chalk 
square. About 250 'sample' grains were laid 
out over the whole area outside the chalk 
square. (Only orange grains were used in this 
experiment.) 

Each chick was tested fou r  times, receiving 
in turn both cryptic and conspicuous test grains 
after cryptic and conspicuous samples in all 
four possible combinations as shown in Fig. 4. 
Two chicks at a time, one predesignated the 
'experimental', the other a 'companion', were 
released into the test cage and the amount of 

time spent by the experimental chick inside the 
17.5 cm square before it pecked the test grain 
was recorded and used as a measure of how 
easily the chick saw the test grain. (The test 
grains were all glued down so that it did not 
matter if the companion chick pecked at the 
test grain first). Usual precautions were taken 
over the order of presentation of samples and 
tests. 

By the very nature of the experiment there 
was no tight control over the number of sample 
grains which a chick ate before stepping into 
the chalk square. The disadvantages of this 
were, it was felt, outweighed by the fact that the 
chicks were left to move about and feed un- 
disturbed. On average the chicks probably ate 
between twenty and 100 grains before entering 
the square. 

Results 
The chicks found the cryptic test grain much 

faster when they had just been sampling other 
cryptic grains than when they had just been 
sampling conspicuous grains. It is important to 
realize that this is not a simple case of generaliz- 
ation or change in 'preference' value of orange 
grains, since the sample grains were exactly the 
same colour in the two situations. The only 
difference was in the relation of the grain to the 
background. 

An interesting result of this experiment was 
that the response to a conspicuous orange test 
grain was apparently unaffected by what had 
been sampled. Chicks pecked at the conspicu- 
ous test grain as rapidly after sampling cryptic 
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Fig. 4. Design and results of experiment 4 (a) conspicuous sample grains 
with conspicuous test grains (2.5 s), (b) cryptic sample with conspicuous 
test grain (1 "0 s), (c) conspicuous sample with cryptic test grain (6-6 s), and 
(d) cryptic sample with cryptic grain (6.7 s). The figures are the median 
latencies in seconds to responding to the test grains. The effect of sample on 
the latency of response to a cryptic test grain is significant (P<0.01, Wil- 
coxon, one-tailed), but the effect of sample on latency of response to a con- 
spicuous grain is not (P=0.1). (Size of grains exaggerated). 
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grains as after sampling other conspicuous 
ones. 

This means that the results of this experiment 
cannot be explained by assuming that chicks 
become less responsive to all orange test grains 
after sampling conspicuous grains or are 
responding to a particular amount of  contrast 
between grain and background. The effect 
of  eating different sorts of  sample was specific 
to cryptic test grains. The implication of  this is 
that what is altered by feeding on conspicuous 
or cryptic grains is the chicks' ability to detect 
a grain against a background of  the same colour. 

It  should be noted that since there is no 
direct evidence that the chicks were actually 
looking at the test area during the 'latency' 
period, we cannot conclude that a central change 
of  perception had taken place. However, subse- 
quent experiments (Dawkins 1971) imply a 
central as opposed to a peripheral change. 

Discussion 

Changes in ability to detect cryptic grains of 
rice seem to play a part in changes in the feeding 
behaviour of  chicks. The chicks' initial inability 
to detect cryptic food can occur even when the 
birds are almost certainly looking at them, 
so that it seems reasonable to suggest that their 
subsequent improvement in detection is due to 
some sort of  central perceptual change rather 
than to more peripheral modifications to vision 
such as reorientation of  the head and eyes. 
These results therefore lend support to L. 
Tinbergen's suggestion that birds may learn to 
see food that was previously overlooked. How- 
ever, nothing would seem to be gained by 
describing this behaviour in his terminology 
as 'adopting a searching image' since this term 
has been used in so many different ways that its 
use now obscures rather than clarifies. For  
example, Tinbergen (1960) emphasizes the per- 
ceptual side of  the change called 'adopting a 
searching image' and yon Uexkull's (1934) 
'search image' or 'perceptual image' would 
seem to have much in common with this. Bue- 
kema (1968) appears to use the word in a similar 
way. 

On the other hand, Brown (1969) cites as an 
example of  searching image behaviour the 
tendency of  American robins to damage some 
varieties of  cherry trees more than others and 
sometimes concentrate on one individual tree. 
And Croze (1970) defines hunting by searching 
image as including (p. 79) 'a  change in the search- 

ing path of  the predator'.  It would not seem 
desirable to use a term which may be taken by 
some people to refer to a change of  perception 
and by others to a change in locomotory pattern 
or choice of  tree on which to feed. 

The term "searching image' may therefore 
be too imprecise to be useful, but this does not 
detract from the possible importance of per- 
ceptual changes in feeding behaviour. 
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