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EXTENDED ABSTRACT ONLY - DO NOT CITE

When experiencing conflicting situations, e.g. foraging versus predation risk, fish should proceed to achieve a maximum rate of energy intake while avoiding predation (Milinski 1993).  Since fish perception of food patches and predators is strongly achieved by chemoreception (for review see Liley 1982), chemical cues are important modulators of the animal motivation for feeding or refuge (Kats & Dill 1998; Wisenden 2000). The present study is an attempt to investigate the participation of chemical cues in modulating decision-making in a conflicting situation (feeding or avoiding risky situation). Two kinds of chemical information were tested in juvenile pacus, Piaractus mesopotamicus: threatening (predator odours, alarm substance and disturbance cues) and non-threatening cues (conspecific odours and unfamiliar predator odours). Pacu was previously demonstrated to recognise innately predator by visual cues and to transfer chemically this information to conspecifics (Jordão & Volpato 2000). Thus, the present study enlarges knowledge about cues involved in predator recognition in this species and, as far as we know, this is the first study connecting a wide range of chemical information with fish decision-making in a conflicting scenario.

We used pacus from a monoculture fishpond, thus not experienced with any other fish species. Each pacu was isolated for 10 days and fed daily (4 pellets/day to avoid satiation) for 20-min from 0900 to 1400 hours. The aquaria (10 x 3 x 3 cm, continuous aeration, ~ 24ºC) were supplied with a refuge in one lateral side and an unprotected feeding site in the opposed side. The chemical stimulus consisted of 50-ml of tap water or conditioned water introduced into the feeding site concomitantly with the pellets. The association “food + tap water” was offered every day so that the fish would experience the conflicting scenario. For the chemical tests, we used only the fish that accepted food in less than 7 min on the 10th day. The experimental test was run on the 11th day from 0900 to 1400 hours. Each isolated pacu was tested to one of the following chemical cue (n= number of pacu individually tested): tap water (n=10); alarm substance (n=10); conspecific odours (n-=10); disturbance cues (n=10); familiar predator odours (n=10) and unfamiliar predator odours (n=9). Both familiar and unfamiliar predator chemical cues were get from pirarucu, Arapaima gigas: familiarity was provided by previously grouping pirarucu and pacu in a tank where pacus could be hidden from this predator.

For the test, water was offered as in the previous 10 days, but conditioned with the respective chemical. For baseline measurements, we registered for 2 min the time each fish spent in each specified site (feeding or refuge). Then registration was continued for five consecutive 2-min periods after the respective chemical stimulation. The number of individuals that fed in each chemical treatment was also recorded. For comparing time spent in either refuge or feeding site in each 2-min period, we used the Wilcoxon signed-rank test. For comparing the proportion of animals fed within each condition we used the Goodman’s proportion test. All the statistical decisions considered ( = 0.05.

Before feeding and chemical stimuli (0-2 min), the fish stayed significantly longer at the refuge site, irrespective of the stimulus conditions. However, pellet introduction increased time the fish spent at the feeding site for the non-threatening conditions: tap water, conspecifics and unfamiliar predator. Even so, in the tap water condition the increased time spent at the feeding site occurred only 2 min after food addition, while in the other two conditions (control and unfamiliar predator) this response appeared already in the first 2-min period after feeding and chemical stimulation. Moreover, the fish under the control condition were the only ones to spend a similar time at the two sites during all the observations after introduction of the food. In the threatening stimulus conditions (alarm substance, disturbance cues and familiar predator), the fish stayed significantly most of the time at the refuge site in all the observation periods. Feeding occurred in all the conditions, but the number of fish feeding was affected by the conditions: a lower number of fish feeding occurred only in the alarm substance condition; a similar number of fish feeding or not feeding occurred only in the familiar predator condition; and in the other conditions a higher number of fish accepted food. 

We found that chemical information modulates the balance of time spent in feeding activity and refuge use. Moreover, the decision-making was based on specific chemical messages possibly promoted by different chemicals. The different effects among control, alarm substance, disturbance chemical cues and familiar predator support the inference that at least four chemical cues were involved and that the fish could differentiate among them. Moreover, a same chemical may have different meaning depending on the fish's previous experience, as shown by results from unfamiliar and familiar predator treatments.
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