&

ELSEVI

Available online at www.sciencedirect.com

sc.“cs@p.“cfe

-
ER Behavioural Processes 73 (2006) 22-28

BEHAVIOURAL
Processes

www.elsevier.com/locate/behavproc

Strategy planning in dogs (Canis familiaris) in
a progressive elimination task

Claude Dumas *, Dominique Dorais Pagé

Université du Québec a Montréal, Canada

Received 25 January 2006; accepted 29 January 2006

Abstract

Domestic dogs (Canis familiaris) were administered a progressive elimination task in which they had to visit and deplete three baited sites. Dogs
were brought back to the starting point after each visit to any site whether they had made a correct or an incorrect choice. In Experiment 1 (= 10)
the results revealed that the dogs randomly selected among the sites when they were equidistant from the starting point whereas they relied on the
least distance rule when one of sites was closer to the starting point than were the other sites. In Experiment 2 (n=12), the dogs first chose the left
target when angular deviation between adjacent targets varied whether the least angular deviation was on the right of the left. Results are interpreted
in terms of Gibson’s hypothesis about cooperative hunters. The discussion also emphasizes comparisons with cats (i.e., solitary hunters).
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In order to survive animals must search for all sorts of items
(e.g., food, mate, nest location and so on) whose availability
varies in time and space. As such, search behavior appears to
be of great adaptive value to animals. But search behavior often
requires many decisions to be made as to what, when and where
to search for. Hence it appears relevant to address the issue of the
nature of the decision making process underlying search behav-
ior in animals both in terms of short and long term causation
(see Dukas, 1998; Shettleworth, 2001).

In the last few years, there has been a renewed interest in the
use of the progressive elimination task to study decision mak-
ing in animals (see De Lillo et al., 1997, 1998; Dorais Pagé and
Dumas, 2003; Valsecchi et al., 2000). In the progressive elimina-
tion task animals are usually (although there are some variants)
first trained to eat from a single site and they are introduced to
the multi-site setting in the test phase only. Then animals are let
free to visit the baited sites in any order as long as they empty
all sites. According to De Lillo et al. (1997) and De Lillo et al.
(1998) the progressive elimination task proved to be a heuristic
tool to study search strategy and search efficiency as well.
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Valsecchi et al. (2000) also underlined that the progressive
elimination task can be a valuable tool to address the issue
of interspecies comparisons. On one hand, De Lillo et al.
(1997) showed that capuchin monkeys performed better when
the baited sites were spatially clustered than when they were
arranged in a matrix. On the other hand, Valsecchi et al. (2000)
using the same task as that used by De Lillo et al. (1997) showed
that mice were more efficient when the sites were arranged in a
matrix than when they were spatially clustered. Valsecchi et al.
(2000) interpreted these interspecies differences as reflecting
different food distribution in the natural environment and differ-
ent natural history as well. According to Valsecchi et al. (2000),
mice which are granivorous evolved in habitats with scattered
and unpredictable food resources where switching from one
cluster to another may be interpreted as an antipredator strategy.
Capuchin monkeys are mostly frugivorous, they forage in groups
(and accordingly are less subject to predation) and they exploit
spatially and temporally predictable food items (Valsecchi et al.,
2000). Admittedly, procedural differences could also account
for the differences observed between capuchins and mice when
administered the progressive elimination task (De Lillo et al.,
1997, 1998; Valsecchi et al., 2000). Whereas capuchins had to
walk on a perch located above the ground so that they could
reach the containers that were suspended from the ceiling, mice
could walk on the floor of the experimental room to reach each
container. Hence it remains to be seen how monkeys would
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perform with containers located on the ground where the risk
of predation is higher than up in the trees.

Although food distribution and risk predation can influence
search strategy and efficiency, Gibson (1990) suggested that
the fact that a prey can move by itself (i.e., an autonomous
prey) in space can also influence the predator’s search strategy.
(Both mice and monkeys feed on non-autonomous preys (i.e.,
seeds, fruits, etc.) in space.) According to Gibson (1990), the
events involved in the pursuit of a prey create high demands on
information processing skills. Pursuing a prey create contexts
which favor quick moves in space. Hence, it is quite unlikely
that the predator will be allowed to freely exhibit the behavioral
sequence of actions that was initially set to reach for the prey.
Gibson (1990) stated that such demands on information pro-
cessing skills should be especially high in cooperative hunters
as the predator must not only take into account and anticipate the
movements of the prey, but it must also monitor the movements
of the conspecifics participating in the hunt. It is then assumed
that information processing demands must be different in coop-
erative hunters (e.g., canids) than in solitary hunters (e.g., felids).
Hence, one can expect to observe differences in search behavior
between cooperative hunters and solitary hunters. However, that
hypothesis has largely been ignored so far (but see Gagnon and
Doré, 1992).

Indeed both cats (i.e., felid) and dogs (i.e., canid) have been
administered progressive elimination tasks. The data (Dorais
Pagé and Dumas, 2003) revealed that the cats relied on the least
distance rule to solve the task. That is the cats first chose the
closest target and so on. If all targets were equidistant from
the starting point but the distance between the adjacent targets
varied, the cats first chose the targets separated by the least dis-
tance. Finally, when both the distance between the starting point
and the targets and the distance between the adjacent targets
were constant, the cats selected the targets in a random order. In
dogs the results were contradictory. When being tested with a
semi-circular array (Fabrigoule, 1974) the dogs relied on diver-
gence (i.e., first choose the targets separated by the greatest
distance), whereas when they were tested with a circular spa-
tial array (Fabrigoule and Sagave, 1992) they relied on the least
distance rule. Fabrigoule and Sagave (1992) did not provide any
explanation for such discrepant results. But dogs and cats’ per-
formance can hardly be compared because they were not tested
with the same procedure and the same spatial arrays. In Dorais
Pagé and Dumas’ study (2003) the cats were brought back to
the starting point after each choice whether they were success-
ful (i.e., visiting a baited site) or not (i.e., visiting an already
visited site). In Fabrigoule’s study (1974) the dogs were also
brought back to the starting point when they were successful,
but not when they made an error so that they were allowed to
visit a baited site before being brought back to the starting point.
In addition, in Fabrigoule’s study (1974) the distance between
the starting point and the targets was twice than that in Dorais
Pagé and Dumas’ study (2003) (see Discussion in Experiment 1
on that point). Finally, in Fabrigoule and Sagave’s study (1992)
the baited sites were located at the periphery of a circular spatial
array and the dogs were brought back to the starting point only
once all sites had been visited. Hence there is a need to reassess

dogs’ performance in a progressive elimination task using the
same procedure and the same spatial arrays used with cats.

Accordingly, the present research aimed at verifying Gibson’s
hypothesis by administering to dogs a progressive elimination
task using the same procedure and the same spatial arrays used
with cats in Dorais Pagé and Dumas’ study (2003).

1. Experiment 1

Experiment 1 aimed at studying the effect of the distance
between the starting point and the targets. There were two exper-
imental conditions. In Condition 1 all targets were equidistant
from the starting point whereas in Condition 2 that distance dif-
fered for each target. One must remember that the starting point
corresponds to the position of the dog before initiating search.

2. Method
2.1. Subjects

The subjects were 10 (3 males and 7 females) domestic dogs
(Canis familiaris), which were tested in their owners’ homes. All
dogs were experimentally naive and they were divided equally in
two experimental groups. The youngest subject was 10 months
old and the oldest one was 11 years old (M =3 years 7 months,
S.D. =3 years and 0 month).

2.2. Procedure

Food was unavailable for at least 2 h before training and test-
ing sessions. However, water was available ad libitum. The same
procedure was used in the two experiments reported here.

2.2.1. Training

First, an experimenter (E1) gently restrained the animal at the
starting point before letting the dog eating a piece of food (e.g., a
food pellet of a commercial brand) in a bowl (5.7 cm x 10.5 cm)
placed at the starting point. On the next four training trials, the
distance between the starting point and the feeding bowl was
gradually increased up to 2 m. Then, on each of the 20 follow-
ing trials, the position of the bowl was randomly chosen among
20 predetermined positions in a 1.5m x 1.5m area located at
approximately 2 m in front of the starting point. None of these
positions corresponded to any of the three target positions used
in each of the two experimental conditions. To succeed on any
training trial the dog had to walk (on the first trial distance was
0) from the starting point to the feeding bowl and to eat the piece
of food within 30 s otherwise the trial was failed. After each suc-
cessful or failed trial, the dog was turned 180° so that it could not
see the other experimenter (E2) both moving the bowl to posi-
tion relevant to the next trial and (if necessary) re-baiting the
bowl. The side (left or right) through which the dog was turned
was counterbalanced across the trials as was the side through
which E2 came back behind the starting point. Once the manip-
ulations had been completed the dog was turned 180° again so
that it could have visual access to the experimental set up before
being released. The same procedure was used throughout both
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the training and the experimental trials in the two experiments
reported in this article. During each trial, E2 stood behind the
starting point and noted whether the dog succeeded or not. Each
training session included 25 trials. Training was completed when
the dogs could empty the baited Bowl 22 out of 25 trials within
a single session. All dogs needed only one session to satisfy the
criterion.

2.2.2. Experimental trials

On the session following the end of training, the experimen-
tal trials were administered. Three identical bowls were used
(5.7cm x 10.5 cm) and a piece of food was placed in each bowl.
The piece of food was not visible from the starting point or from
bowl to bowl. In Condition 1 (see Fig. 1A), each of the three
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Fig. 1. (A) A schematic representation of the spatial configuration of the baited
bowlsin each condition in Experiment 1. E1 =experimenter 1, E2 =experimenter
2. (B) Mean number of times each pattern of elimination was chosen in each
condition. (C) Mean number of errors per block of trials for each condition.
1 =left, 2 =intermediate, 3 =right.

feeding bowls was at the same distance from the starting point
and the distance between the adjacent bowls was constant. In
Condition 2 none of the three bowls was at the same distance
from the starting point. However, two interbowl distances were
equivalent whereas the third interbowl distance was larger than
the two other ones. The side (i.e., left or right) on which the larger
interbowl distance was located was counterbalanced across trials
for each subject.

At the beginning of each trial, the dog was gently restrained
by El at the starting point. Then the dog was released and it was
allowed to choose one bowl. If the dog chose a baited bowl it
was allowed to eat the food pellet before being brought back to
the starting point and it was released again. If the dog chose a
non-baited bowl (i.e., the one it had already visited) it was imme-
diately brought back to the starting point (i.e., a non-correction
procedure was used) and it was released again. Each time within
a trial that a dog visited a non-baited (i.e., already visited) bowl
was counted as an error. The bowl at which the error was directed
was also noted. Choice was defined as any head movement (i.e.,
bending the head in the bowl, leaning toward the internal part of
the bowl) that allowed the dog to have visual access to the content
of the bowl. E2 noted which bowl was chosen on each attempt.
A trial was completed when all three bowls had been emptied.
Each dog had to complete 30 trials. When the animal did not ini-
tiate search four times in a row or when it quit the experimental
setting and ran away in another room the session was ended. On
average, the dogs needed 2.40 sessions (S.D. =0.84) to complete
all 30 trials. There was only one experimental session per day.

3. Results

For each dog the order in which the three bowls were emptied
was registered on each trial. This was referred to as the pattern
of elimination. For example, pattern 2-1-3 means that Bowl 2
(i.e., intermediate bowl) was emptied first, then Bowl 1 (i.e.,
left bowl) and finally Bowl 3 (i.e., the right bowl). As there
were three bowls there were six possible patterns of elimination.
The rejection level adopted for all analyses in both experiments
reported in this article was p <0.05; post hoc comparisons used
the Newman—Keuls test.

Individual data are presented in Table 1. Given that in Con-
dition 2 the mean frequency for pattern 1-2-3 was 0, a nonpara-
metric test was used to compare both conditions. A statistical
analysis revealed that the distribution of patterns of elimina-
tion (see Fig. 1B) significantly differed, X2(5) =151.44, between
Condition 1 and Condition 2. In Condition 1, a one-way ANOVA
computed on the mean number of times each pattern of elimina-
tion was chosen, with pattern of elimination as a within-subject
factor, did not reveal any significant difference. In other words,
in Condition 1, the patterns of elimination were equiprobable.
In Condition 2, a descriptive analysis revealed that the dogs first
chose Bowl 2 (i.e., the intermediate bowl) on 143 trials out of
150. The left bowl was chosen first on only one trial and the right
bowl was chosen first only on six trials. In other words, the dogs
first chose the bowl that was the closest target to the starting
point. A statistical analysis did not reveal any significant differ-
ence, paired 7 (d.f. =4) =0.57, ns, between pattern 2-1-3 (M = 12.
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Table 1
Number of times each pattern of elimination was chosen in each condition for
each subject in Experiment 1

Subject Pattern of elimination
1-2-3 1-3-2 2-1-3 2-3-1 3-1-2 3-2-1

Condition 1
1 7 8 7 2 2 4
2 5 10 2 3 3 7
3 2 0 2 7 9 0
4 2 1 6 3 8 0
5 10 7 5 3 4

Condition 2
1 0 1 10 16 1 2
2 0 0 23 7 0 0
3 0 0 3 27 0 0
4 0 0 20 9 0 1
5 0 0 4 24 0 2

0; S.D.=9.13) and pattern 2-3-1 (M =16.6; S.D. =8.85) regard-
ing the mean number of times each pattern was chosen first.

Errors were also analyzed (see Fig. 1C). A 2 (condition) x 6
(block) ANOVA with repeated measures on block, computed
on the number of errors, revealed a significant effect of con-
dition, F(1, 8)=12.54, and a significant effect of block, F(5,
40)=6.45. The condition x block interaction also reached sig-
nificance, F(5, 20)=2.89. The dogs made more errors in Con-
dition 2 than in Condition 1. Further analysis revealed that there
was a significant, F(1, 4)=20.64, linear trend in Condition 2
across the blocks of trials but not in Condition 1. Hence perfor-
mance significantly improved across trials in Condition 2.

Finally a 3 (bowl) x 2 (choice) ANOVA computed on the
number of errors in Condition 1, with bowl as and choice
as within-subject factors, only revealed a significant effect of
choice, F(1, 4)=26.48. That is the errors were equally dis-
tributed among the three bowls and the dogs made more errors
after the second correct choice than after the first one. A similar
ANOVA in Condition 2 revealed a significant effect of bowl,
F(2, 8)=22.10, a significant effect of choice, F(1, 4)=33.83,
and a significant bowl x choice interaction, F(2, 8)=4.73. A
one-way ANOVA on Choice 1 with bowl as a within-subject
factor revealed a significant effect of bowl, F(2, 8)=52.67. A
posteriori comparisons revealed that the dogs erred more often
at Bowl 2 than at the two other bowls. There was no differ-
ence between Bowl 1 and Bowl 3. A similar ANOVA on Choice
2 also revealed a significant effect of bowl, F(2, 8§)=8.49. A
posteriori comparisons revealed that the dogs erred more often
at Bowl 2 than at Bowl 1, but that there was no difference
between Bowl 3 and Bowl 1. No other comparison reached
significance.

4. Discussion

The results of Experiment 1 revealed that when the targets
were equidistant from the starting point (i.e., Condition 1) the
dogs randomly selected among the targets. In addition the errors
were equally distributed among the targets. When the distance
between the starting point and the targets varied (i.e., Condition

2), the dogs relied on the least distance rule and most of the errors
were directed at the closest target (i.e., intermediate target).

First, the fact that the dogs randomly selected among equidis-
tant targets (i.e., Condition 1) is discrepant with what has been
previously observed in this species. In Fabrigoule and Sagave’s
study (1992) the starting point was located at the center of a
circular array so that each baited site was equidistant from the
starting point. The dogs were released from the starting point
and they were brought back only when all baited sites had
been emptied. Under such circumstances, once the dogs had
made their first choice they had to choose among targets whose
distance with the initially chosen target varied. That method-
ological difference can account for the fact that in Fabrigoule
and Sagave’ study (1992) the dogs relied on the least distance
rule. In Frabrigoule’s study (1974) the dogs were administered
a similar task to the one administered in Condition 1; that is
they had to visit four baited bowls located 5 m in front of them,
the distance between the adjacent bowls being 1.3 m. Each time
the dogs visited a baited bowl they were brought back to the
starting point. If they visited an already visited bowl they were
let free to search for another baited target before being brought
back to the starting point. The data revealed that the dogs relied
on divergence instead of choosing the targets in a random order.
That is they chose as their second choice the farthest target in
relation to the initially chosen one. However in Fabrigoule’s
study (1974) the distance between the targets and the starting
point was 5m whereas it was 2m in our study. As in both
studies the distance between the adjacent targets was the same
(1.3m versus 1.2m), angular deviation between the adjacent
targets was necessarily smaller in Fabrigoule’s study than it
was in Condition 1 in Experiment 1. This suggests that diver-
gence can be linked to small angular deviation between adjacent
targets.

Second, the data revealed that the errors were equally dis-
tributed among the targets when the distance between the starting
point and the targets was constant (i.e., Condition 1). Under the
same circumstances the cats (Dorais Pagé and Dumas, 2003)
erred more often at the intermediate target than at the two other
targets. Dorais Pagé and Dumas (2003) argued that a target
located at a short distance in line with the bodily axis of the
cat mimics a naturally occurring setting in which the cat is
ready to pounce on its prey (see Leyhausen, 1979). According
to this interpretation, dogs should also be prone to the interfer-
ence created by the intermediate target as they also pursue and
kill prey. Hence that interpretation has to be revised. One likely
interpretation states that because dogs have to share their atten-
tion between the prey and the conspecifics during the hunt any
interference in memory linked to any target (e.g., the intermedi-
ate target) would be detrimental to memory updating. Solitary
hunters like cats do not have to share attention among multiple
targets.

Third, the fact that the dogs randomly selected among the
equidistant targets in Condition 1 replicated what had been
observed in cats (see Condition 1 in Experiment 1 in Dorais Pagé
and Dumas, 2003). This clearly suggests that dogs and cats share
the same basic decision making system. Dogs and cats appear
to assess the distance between the targets and the starting point
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before initiating search. If the outcome of that evaluation is neg-
ative both species will select the targets in a random order. If the
outcome of the evaluation proves to be positive (i.e., Condition
2 in Experiment 1) both cats and dogs first search for the closest
target. In addition, previous research (Dorais Pagé and Dumas,
2003) showed that the cats also used the distance between the
adjacent targets as a source of information (at least when all
targets are equidistant from the starting point, see Dorais Pagé
and Dumas, 2003). The cats first chose the two adjacent targets
that were separated by the shortest distance (all targets being
equidistant from the starting point). Hence, it remains to be seen
whether the distance between the adjacent targets, which can
also be referred to as angular deviation between the adjacent
targets, can influence search behavior in dogs.

5. Experiment 2

Experiment 2 aimed at verifying whether dogs will use angu-
lar deviation (i.e., distance between adjacent targets) as a source
of information. In order to study the impact of angular devi-
ation between the adjacent targets, we used the same spatial
array as that one used in Condition 1 in Experiment 1 (i.e., all
bowls being equidistant from the starting point), except that the
position of the intermediate bowl was no longer in line with
the bodily axis of the dog (see Fig. 2A). Actually we used the
same spatial array as that one used with cats in Condition 1
in Experiment 2 in Dorais Pagé and Dumas’ study (2003). In
their study, Dorais Pagé and Dumas also included in Experi-
ment 2 another condition in which the least distance rule was in
conflict with both the intermediate position per se and the bod-
ily axis of the cat. In that particular condition, the intermediate
location was in line with the bodily axis of the cat but it was
farther from the starting point than were the left and the right
targets, which were equidistant from the starting point. Unex-
pectedly, the data revealed that, instead of randomly first choos-
ing between the left and the right target, the cats systematically
first chose the right target. Experiment 2 also aimed at verifying
whether dogs would exhibit a similar bias than that exhibited
by cats.

6. Method
6.1. Subjects and procedure

The subjects were 12 (4 males and 8 females) domestic dogs
(C. familiaris), which were tested in their owners’ homes. All
dogs were experimentally naive and they were divided equally in
two experimental groups. The youngest subject was 18 months
old and the oldest one was 8 years old (M =4 years 9 months,
S.D.=2 years 4 months). The dogs were trained and tested fol-
lowing the same procedure (and criterion) as in Experiment 1.
Experiment 2 included two conditions. In Condition 1 the inter-
mediate bowl was closer to one external bowl than it was for the
other bowl. For three dogs it was closer the right bowl, and for
the other three dogs it was closer to the left bowl (see Fig. 2).
In Condition 2, both the left and right bowls were equidistant
from the starting point but they were closer to starting point than

Condition 2
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Fig. 2. (A) A schematic representation of the spatial configuration of the baited
bowlsin each condition in Experiment 2. E1 = experimenter 1, E2 = experimenter
2. (B) Mean number of times each pattern of elimination was chosen in each
condition. (C) Mean number of errors per block of trials for each condition.
1 =left, 2 =intermediate, 3 =right.

was the intermediate bowl. In addition, the distance between the
adjacent bowls was constant. On average, the dogs needed only
one session to complete training and 1.67 sessions (S.D.=0.65)
to complete the 30 experimental trials. There was only one ses-
sion per day. Three additional dogs were eliminated because of
a lack of motivation.

7. Results
Individual data are presented in Table 2. A 2 (condition) x 6

(pattern of elimination) ANOVA with pattern of elimination
as a within-subject factor computed on the number of times
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Table 2
Number of times each pattern of elimination was chosen in each condition for
each subject in Experiment 2

Subject Pattern of elimination
1-2-3 1-3-2 2-1-3 2-3-1 3-1-2 3-2-1
Condition 1
1 7 5 6 5 3 4
2 7 9 3 3 5 3
3 13 3 10 3 0 1
4 6 10 6 5 2 1
5 6 9 6 2 6 1
6 5 20 0 4 1 0
Condition 2
1 5 16 4 0 4 1
2 2 13 4 3 7 1
3 2 9 0 1 16 2
4 9 8 0 0 8 1
5 0 12 1 2 7 3
6 1 7 0 0 22 0

Note: In Condition 1 the smallest angular deviation was on the left for subjects
1,2 and 3 and on the right for subjects 4, 5, and 6.

each pattern of elimination (see Fig. 2B) was chosen, revealed
a significant effect of pattern, F(5, 50)=9.30, and a signifi-
cant pattern x condition interaction, F(5, 50) =5.46. A one-way
ANOVA in Condition 1 revealed a significant effect of pattern,
F(5, 25)=13.96. Post hoc comparisons revealed that the pattern
of elimination 1-3-2 was chosen more often than pattern 3-1-2,
3-2-1 and 2-3-1. That is the dogs avoided as a first choice the
bowl that was on the right position. Indeed they chose the target
on the left position as their first choice whether the least angu-
lar deviation was on the right or on the left. A similar ANOVA
in Condition 2 also revealed a significant effect of pattern, F(5,
25)=10.21. Post hoc comparisons revealed that the patterns 3-
1-2 and 1-3-2 were chosen more often the other patterns. In other
words, the dogs first visited the two bowls that were the closest
targets to the starting point.

A 2 (condition) x 6 (block) ANOVA with repeated measures
on block, computed on the number of errors, revealed only a sig-
nificant effect of block, F(5, 50) =2.93. Further analysis revealed
that there was a significant, F(1, 10)=5.58, linear trend across
the blocks of trials. Thus, the dogs’ performance improved
across trials in both conditions (see Fig. 2C).

Finally, a 2 (choice) x 3 (bowl) ANOVA, computed on the
number of errors in Condition 1 with choice and bowl as within-
subject factors, revealed only a significant effect of choice, F(1,
5)=158.76. That is the errors were equally distributed among
the three bowls and the dogs made more errors after the second
correct choice than after the first one. As in Condition 2 Bowl 2
was chosen last most of the time, the cats almost never erred at
this bowl. Accordingly, a 2 (choice) x 2 (bowl: Bowl 1 versus
Bowl 3) ANOVA, computed on the number of errors with choice
and bowl as within-subject factors, revealed only a significant
effect of choice, F(1, 5)=14.11. In other words, the cats erred
as often at Bowl 1 than at Bowl 3 (and almost never at the
intermediate bowl) and they made more errors after the second
choice than after the first one.

8. Discussion

The results of Experiment 2 revealed that, when angular devi-
ation between the adjacent targets was made relevant as a source
of information, the dogs chose the target on the left side of the
bodily axis first. On their second choice, contrary to what was
observed in cats, the dogs chose the divergent target (i.e., the
right target) on many trials. Given that the results of Fabrigoule’s
study (1974) and those of Experiment 1 suggested that small
angular deviation can induce divergence, it could be that the
least angular deviation used in Condition 1 in Experiment 2 was
small enough to induce divergence. Divergence can certainly be
of adaptive value to cooperative hunters. However that cannot
account for the fact that the dogs first searched at the left target
even when the smallest angular deviation was on the right. Dorais
Pagé and Dumas (2003) argued that bias positions observed in
cats when they were administered a progressive elimination task
was linked to some conflict in the cat’s decision making sys-
tem. Although the nature of such a conflict still remains to be
clarified in dogs, the data suggest that the fact that all targets
were equidistant from the starting point could have been the
source of the conflict. But more research is needed to clarify
this point.

The results also revealed that, contrary to what was observed
in cats, the dogs did not show any position bias when having to
choose between the left and the right target when these targets
were equidistant from the starting point and the least distance
rule was activated (i.e., the intermediate location being farther
from the starting point than were the two other targets). Under
the same circumstances the cats systematically chose first the
right target (Dorais Pagé and Dumas, 2003). Given that the cats
pursue only one prey at a time, a second target at the same dis-
tance will distract the cat. In other words the cats would not easily
share attention between the two targets. As dogs are coopera-
tive hunters they need to share attention between the prey and
the conspecifics so that having to choose between two equiva-
lent closest target does not create any difficulty to the decision
making process.

9. General discussion

The present research aimed at testing Gibson’s hypothesis
(1990) which predicted that there would be differences between
cats and dogs’ search behavior given that information process-
ing demands differ between cooperative and solitary hunters. In
order to do so, dogs were administered a progressive elimina-
tion task using the same procedure and the same spatial arrays
as those used with cats in Dorais Pagé and Dumas’ study (2003).

The results revealed that dogs and cats shared the same basic
decision making system. Both species select the targets in a
random order under the same circumstances, that is when both
the distance between the targets and the starting point was con-
stant and the distance between the adjacent targets was constant.
When the distance between the starting point and the targets
varied, dogs like cats relied on the least distance rule, which
replicated what had been found in other mammals (e.g., Menzel,
1973). When the distance between the adjacent targets varied,
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the cats relied on the smallest angular deviation rule whereas
dogs rather seem to rely (at least partly) on divergence. Diver-
gence could be of adaptive value to cooperative hunters. Being
too close to a conspecific while hunting could decrease success.
Previous research (Poucet et al., 1983) revealed that cats could
also rely on divergence. But in cats divergence emerged after
extensive training and it was interpreted as a way to decrease
memory load. In dogs, divergence emerged spontaneously and
as such can be linked to optimization of foraging strategies rather
than strategies to increase memory efficiency (see Cohen et al.,
2003; Roberts, 1998). But more research is needed to clarify the
conditions under which mammal species will rely on the least
distance rule or on divergence.

Our data also support previous data regarding differences
between dogs and cats. Doré et al. (1996) administered both
to cats and dogs variants of Piagetian object permanence tests
in which spatial cues and figurative cues (e.g., visual patterns
on hiding locations) were manipulated. The results revealed
that both species failed to use figurative cues as a source of
information to recover the hidden object. However, the dogs
performed better than the cats when they were administered a
test in which the screen behind which was hidden the object
was moved to an empty location (i.e., where there was no
screen before) while the now empty initial location was filled
with another screen. But more interestingly, the cats searched
for the hidden object at the initial location whereas the dogs
divided search between the initial and the novel target loca-
tion. That is the initial location remained activated in both
the cats’ and the dogs’ short-term memory but it created less
interference in the dogs’ short-term memory. Such a difference
between cats and dogs can also be interpreted in relation to
Gibson’s hypothesis. That is cooperative hunters need to share
attention between multiple targets (prey and conspecifics) but
not cats.

Overall the data supported, although in an indirect way, Gib-
son’s hypothesis. Gibson’s hypothesis relates to long-term cau-
sation whereas our study rather focused on short-term causation
(i.e., conditions that influence decision making). Nonetheless
Gibson’s hypothesis proved to be of heuristic value in raising
the issue of interspecies comparisons regarding decision mak-
ing processes. The present research also support Valsecchi et
al.’s claim (2000) that the progressive elimination task is a valu-
able tool to further our understanding of animal comparative
cognition.
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