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	Territoriality, or the defense by an organism of a definable area and its resources, can only be considered adaptive when the benefits gained from territory defense exceed the costs incurred in the defense of a territory.  Territoriality, however, can be subdued in certain instances in which defense of a territory is not needed, for example with regard to neighbors.1  Therefore, expending varying amounts of energy in the defense of a territory may vary in accordance to the identity of the intruder.  Individual recognition may aid in energy expenditure of a territorial organism.  Individual recognition can be accomplished through various modes; the question becomes which mode(s) of individual recognition does an organism employ in deciphering neighbors from intruders.  The remainder of this proposal will attempt to elucidate whether individual recognition occurs on the basis olfaction in the aggressive, territorial teleost Siamese fighting fish (Betta splendens).  


	Given that communication by way of chemicals, semiochemicals, is widespread among teleosts,2 I have chosen this chemical mode to be a highly probable candidate for individual recognition in the B. splendens.  To date, relevant studies have found: (1) Males decrease their aggressiveness upon introduction into a habitat containing water in which another male had swum3, 4; (2) Males, during reproductive territoriality, attract females and males differentially based on olfactory cues alone.5  Since much evidence has been compiled on the semiochemical use in teleosts, I propose to study the effects of recognition of individual conspecifics by manipulating the olfactory landscape of a particular subject B. splendens.


	I hypothesize that male B. splendens will distinguish individual conspecific males based on olfactory cues alone because of the following: (1) Sight underwater is unreliable at long distances due to the refractive properties of water6 ; this may be compounded in B. splendes
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upon swimming in an environment where conspecifics had swum.7, 4 (3) Reducing aggressiveness in a territorial species may be adaptive. 4,1 (4) Reliance on olfaction is highly prevalent among teleosts.4 


	The tool with which I will discern whether B splendens recognize individuals via semiochemical use is through the habituation of the B. splendens aggressive display.  The reasoning is as follows.  Since habituation is stimulus specific, any change in the stimulus will result in a recovery of the pre-habituated values of a certain behavior,8 in this case renewed aggression.  Therefore, I will attempt to habituate the aggressive display of the B. splendens in the presence of added male water accompanied with the visual stimulus of a male conspecific by way of a mirror.  During each trial, I will expose the subject to the dual stimuli for ten minutes.  During that tie, I will record the type of aggressive display (i.e. broad display, or frontal opercular raise display) performed by the subject.  The visual stimulus of a male conspecific is paramount, for B. splendens do not spontaneously display to added male water.9 I will continue this daily regimen of introduction of male contaminated water followed by the exposure to the mirror until the aggressive display is lessened by fifty percent of what it had been during trial one.  At this habituated point, I will switch the male water introduced, yet maintain the visual stimulus constant (i.e. the subject will continue to see itself in the mirror).  Therefore, the subject will receive olfactory cues from another male fish, while continuing to view itself in a mirror.  If the aggression value rises, it follows that there is recognition of an individual by way of a semiochemical.


	This study may bring about a greater understanding on the uses of semiochemicals in teleosts.  Given the widespread uses of chemoreception with regard to mate acquisition, schooling, and predator avoidance in teleosts,2 greater knowledge of semiochemical use may be of general interest.  Specifically, this study may lend or detract further support from studies which have found that certain bolontiids do not recognize individual conspecifics based on olfactory cues alone.10
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List of Materials Need for Project





60 Siamese Fighting Fish	Estimated cost:


60 Fish containers		Estimated cost:


Dried fish food			Estimated cost:


Total Estimated cost:
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