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strategy when available. Experiment 2 examined whether
the repetition of training trials might have caused the squir-
rels to switch from using a less neurologically eYcient
strategy based on spatial cues to a feature-based strategy in
Experiment 1. In Experiment 3, we considered whether the
order of testing trials might have caused this switch since
we had been unable to counterbalance order of testing due
to small sample sizes. Experiment 4 replicated Experiment
1 in the Spring to see whether squirrels were not using a
majority strategy in Experiments 2 and 3 due to changes in
trial order or seasonal changes. Finally, Experiment 5 repli-
cated Experiment 1 at the same time of year, but using the
apparatus from Experiments 2, 3, and 4, to determine if
changes in the saliency of objects attached to the feeders or
the method of opening the feeders between Experiments 1
and 2 might have caused squirrels to pay less attention to
featural cues in Experiments 2, 3, and 4.

General methods

Study sites

All experiments were conducted on four wooded sites on
the University of California, Berkeley campus. One site
was located within a grove of mature bluegum eucalyptus
(Eucalyptus globules), redwood (Sequioa sempervirens),
and coast live oak (Quercus agrifolia) trees. The other three
sites were located on groomed lawns with redwood and
coast live oak (see Jacobs and ShiXett 1999, for details of
study sites). We conducted Experiments 1 and 5 in late July
and early August of 2005 and 2006, and Experiments 2, 3
and 4 in April and May of 2006. Data were collected from
late morning to early afternoon. Experiments are presented
in the order in which they were conducted.

Study animals

Adult male fox squirrels (N = 42) were individually marked
with permanent black fur dye (Nyanzol D). Due to an inter-
vening molt between Experiments 1 and 2, squirrels lost
their markings and it is possible that the eight squirrels in
Experiment 1 may have also participated in Experiments
2–5. After Experiment 2 we were able to continuously track
all participants. However, squirrels that had previously par-
ticipated were immediately obvious to the experimenter
since they required no pretraining to learn how to manipu-
late the apparatus. These squirrels were excluded from par-
ticipating. Furthermore, due to an increase in the mortality
rate possibly as a result of the introduction of West Nile
virus to California (Padgett et al. 2007) it is highly unlikely
that the squirrels tested in Experiments 2–5 were the same
squirrels that participated in Experiment 1.

Because of the prevalence of male squirrels on these
sites, we excluded females from our study to reduce vari-
ance in the results. We selected squirrels that were available
at the time of testing and that we could test without interfer-
ence from or interactions with other squirrels. We excluded
trials during which participants were interrupted due to
social interactions with other squirrels or other disturbances
(e.g., dog chases). All squirrels were highly habituated to
human observers even at distances of one meter or less.

Experimental setup

As seen in Fig. 1, the array of feeders was presented to
study animals on a small table (82 cm £ 82 cm £ 72 cm
high), covered with vinyl sheeting. Feeders were small
lockable containers topped with an object of a unique color
and pattern, positioned in a square array (28 cm £ 28 cm).
To preclude the use of orientation to odor cues, all feeders
contained chopped nuts (chopped pecans, walnuts, and
hazelnuts). In addition, the table surface was cleaned with
disinfectant wipes between training and testing trials. The
table was placed adjacent to a tree trunk, which served as

Fig. 1 Photographs of the experimental apparatuses in the training
conWguration. A plastic template was used at the beginning of each ses-
sion to place the boxes in the correct positions. a The apparatus used in
Experiment 1. b The apparatus used in Experiments 2–5. See General
methods for more details


