UNUSUAL STRESSORS IN FISH: 

A CONTRIBUTION TO THE WELFARE ISSUE
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EXTENDED ABSTRACT ONLY - DO NOT CITE

Unusual stressors in fish were considered disturbing factors usually not investigated in the context of stress. To connect these stressors with fish welfare, we describe some unusual stressors and then explore some of the main contributions from these examples to theoretical concerns on the welfare issue.

Unusual Stressors in Fish 

(according to classification proposed by Moreira & Volpato, 2004).

1) Direct Physical Stressors: the stressed fish is in direct contact with the stressor.

Navigation: this anthropogenic stressor can directly kill the fish, but also prevents the fish from defending nest, decreases feeding, increases water turbidity, restricts refuges and decreases swimming.

Sound: sound produced by either aerators in fishponds or those from explosions for sea-floor seismic studies or even oil extraction affect fish. Sound, either continuous with low frequency or sudden at high frequency, can be a stressor. Infrasound emitted during eel migration increased heart frequency in conspecifics.

Environmental color: the reported effects are independent of light intensity, but are species dependent. Some environmental colors impair reproduction, feeding, growth and fights in fish. The Nile tilapia preferred a yellow environment in a multiple-choice test, but showed better performance for growth, food ingestion and food conversion under blue and green lights.

Migration: fish migration may reach several hundred kilometers, under very drastic conditions (fasted or even starved; surpassing waterfalls, etc.), thereby increasing HPI-mediated responses. However, this is a necessary step to develop gonads.

Reproductive courtship: courting behavior demands energy and the females may be under intense social stress.

2) Not-touching Physical Stressors: an organism is a stressor that releases information stressing other fish.

Fish chemical cues: the classic example is the alarm substance released from club cells burst by mechanical damage. This substance alarms the conspecifics. In the catfish pintado, this innate response was partially suppressed in individuals motivated for feeding. Odors from predators disturb the potential preys. Chemical from dominant fish imposes social stress in subordinates. Chemicals from disturbed pacus prevented conspecifics from feeding.

View of a Predator: the main focus is on the choice among conflicting situations (to feed or to take refuge). The Nile tilapia increased ventilatory frequency within the view of a voracious allopatric predator, thus suggesting that innate visual models disturb the fish.

3) Cues from Stressed Conspecifics: a stressor stresses the fish, which emit cues that stress the conspecifics.

Chemical cues: they are released from stressed, but not physically injured, fish and alarm conspecifics.

Visual cues: minnows viewing a predator display anti-predator behavior. View of this motor pattern elicited conspecifics to take refuge and decrease foraging behavior.

4) Memory: memory of a previous experience is recalled by a conditioned stimulus and stresses the fish.

Recently, Moreira and Volpato (2004) showed for the first time in fish (Nile tilapia) that when memory of a stressful condition (confinement) experienced 24 h ago was recalled by a conditioned stimulus, the fish increased cortisol at the same level as did the confined fish. Moreira and Pottinger (in press) also described this memory effect in trout, including both that this learning is maintained for some weeks and that it depends on the responsiveness of fish to stress.

Contributions to the Welfare Issue

Moberg (1999) differentiated distress from stress, with only the former suppressing processes such as growth and reproduction. Stress, however, includes the HPI-axis-mediated states necessary for the organism to cope with challenges without suppressing other processes. Broom defined welfare as the state of an individual attempting to cope with environmental challenges and includes its health and feelings (Broom & Johnson, 1993). Thus, stress may be part of the welfare state. The examples of unusual stressors described here corroborate that many factors not considered in the HPI paradigm should be useful in the welfare context. They include behaviors, with or without clear HPI correlation, but always shifted from normal behaviors. The following suggestions are depicted from the unusual stressors described above:

Stress (in terms of HPI response) and distress do not necessarily mean a poor welfare state; rather, in some cases these states may be part of the welfare condition.

Many factors disturbing the fish, but not studied in the classic HPI paradigm, are important to the welfare issue.

Memory-induced stress in fish demonstrates the relevant role of individual experience in evaluation of welfare. Stressors are not only material, but also “mental”. Studies corroborating the interpretation that fish feel pain reinforce the importance of subjective experience impairing welfare.

Energy-demanding responses (energetic approach) are not unequivocally related to poor welfare state in fish because, for instance, migration, courtship, and territory disputes consume energy and are necessary for reproduction in many fish species. Moreover, environmental colors imposing energy costs may be preferred by the fish.

To consider fish welfare, we must determine the focus: individual, group, population, ecological or evolutionary levels.
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