


direct causation only, 4 did so only when the
objects touched (that is, temporal delay was
ignored), 17 produced ratings that were
strongly influenced by the length of the
temporal delay (spatial gap had a much
weaker influence), and 10 produced ratings
that were strongly influenced by the size of the
spatial gap (temporal delay had a much
weaker influence). Thus, when asked to judge
causality in a launching interaction, people
exhibited little consensus in the factors to
which causality was attributed. It is not yet
known whether people would show similar
disparities in a discrimination task like that
faced by the pigeons.

These results raise both theoretical and
methodological issues. Do pigeons discrimi-

nate causal from noncausal interactions in the
wild? Our results suggest not, but this tentative
conclusion must be qualified. First, we re-
quired the pigeons to learn discriminations
between the interactions of objects. It is
possible that pigeons would more readily
discriminate causal from noncausal interac-
tions involving distal and delayed conse-
quences of their own actions (Cook & Katz,
1999; Killeen, 1981) rather than those of
inanimate objects. Second, we manipulated
spatial distance and temporal delay. The
pigeon may be more attuned to contingency
rather than contiguity as a cue for causation.
Third, the interaction was patently artificial,
involving green and red squares moving on
a computer monitor. Responding might be

Fig. 9. Density plots for peck location for Pigeon 43r. The x- and y-axes indicate the x- and y-coordinates on the
display. See the text for additional details.
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different if the movement of the objects was
smoother (higher frame rate for the anima-
tion), if the objects themselves were already
familiar, if the interaction was one that
occurred in the wild, or if the interaction
involved real 3D objects rather than 2D objects
presented on a computer monitor (cf. Cabe,
1976). Although prior research suggests that
pigeons might discriminate dynamic objects
that appear on a computer monitor as 3D
(Cook & Katz, 1999), our results clearly
demonstrate that pigeons and humans show
substantial behavioral differences under these
conditions. If the pigeon is able to discrimi-
nate causal from noncausal interactions, then
this ability may be more constrained than it is
for humans, who perceive causality in launch-
ing interactions involving 2D colored squares
and circles, computer-rendered balls with
shading cues, and real-world objects.

The present results also have implications
for the published studies on human infants’
perception of causality. It is possible that
infants might discriminate among launching
events by using stimulus features like those
that controlled our pigeons’ behavior: the
overall duration of the interaction, the rate
of object motion, or the initial or ending
positions of the interacting objects (also see
Oakes & Cohen, 1990). Discrimination tests
similar to those in the present study typically
are not included in studies of infants’ percep-
tion of causality. For this reason, it is easy to
assume that infants are functioning like little
adults and that pigeons are not. But, it is quite
possible that the developing child is still
learning which features have utility and which
do not in discriminating causal interactions;
infants thus could be attending to a variety of
irrelevant but diagnostic cues like those
attended to by our pigeons (e.g., Ausubel &
Schiff, 1954; Siegler, 1975).

Indeed, it still is not clear precisely which
stimulus features actually control adult hu-
mans’ judgments of causality. Although con-
tingency, temporal priority, temporal and
spatial contiguity, and prior experience all
affect causal learning and judgment (for a re-
view see Young, 1995), disagreements persist
as to whether these results are the byproduct
of associative learning mechanisms (Allan,
1993; Shanks & Dickinson, 1987; Wasserman,
1990), higher cognitive mechanisms like Bayes
nets (e.g., Glymour, 2001; Gopnik et al., 2004;

Pearl, 2000), or stimulus features that are
highly correlated with causality (e.g., predict-
ability, Young et al., 2005). Indeed, predict-
ability and causality are so highly correlated in
the natural environment that these two dimen-
sions may be more integral than separable in
the same sense that color hue and saturation
are visually integrated (Garner & Felfoldy,
1970; Shepard, 1991).

It is unlikely that pigeons and infants are
engaging in higher cognitive reasoning; after
all, human adults, too, may fail to do so in
everyday situations. The environment affords
myriad cues that different species could
exploit to various degrees in order to discern
the all-important causal relations of the niche
that each species inhabits. Each species’ use of
these cues is at least partially dictated by the
structure of its environment, its sensory
apparatus, and its neural cognitive mechan-
isms. There is obviously much to learn about
the perception and judgment of causality as
a function of ontogenetics and phylogenetics;
observations like those reported here will
continue to change the way that we judge
our own insight into causality.
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