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RESULTS

The condition without memory showed significantly higher average exploration scores (M = 60.2, SD = 54.4) compared to the memory condition (M =
18.5, SD =12.1). The range of scores was considerably broader in the no-memory condition, with scores ranging from 0 to 159, indicating increased
variance in exploration behavior. In contrast, the memory condition exhibited a narrower distribution of scores, ranging from 0 to 55.
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Thus, the simulation indicates that memory does not contribute significantly to an increase in the exploration area when the agents are required to return to
the hive. Instead, agents without memory explore significantly larger areas, albeit with increased variability in performance compared to those with memory.

DISCUSSION

Our findings suggest that while memory may be critical for resource exploitation and returning to known locations, it may
not be as beneficial during initial exploratory phases. The results hint at the possibility that exploratory flights rely more on
heuristic strategies, such as systematic search patterns, rather than on learned spatial information. This contrasts with the
view of memory as a consistently beneficial trait in foraging strategies. However, the memory implementation in our model—
restricted to recalling only the nearest explored area—may not fully capture the complexity of memory usage in real natural
environments. Additionally, the absence of key ecological variables like resource distribution and competition limits the
relevance of our results. Future research should include these factors and incorporate natural field studies to validate the
lilglellale S

In conculsion, this study provides a new perspective on the cognitive processes underlying bumblebee foraging, suggesting
that memory may not always benefit exploration. This opens up important avenues for further research on how memory as a ‘
cognitive factor influences foraging strategies, with potential implications for pollinator conservation.
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