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Chapter 51 – Behavioral Ecology * Behavioral traits are as much a phenotype as hair color or blood type; all of them are there because they, in some way, improve the survivability of the gene pool of that population. Therefore, behaviors can be selected for or against by environmental factors. I. Proximate vs. Ultimate Causes of Behavior A. Proximate questions – focus on the environmental stimuli that trigger a behavior * including any genetic, physiological, and anatomical mechanisms underlying it * “how” questions  how does a red-crowned crane know when to breed? B. Ultimate questions – focus on evolutionary significance of a behavior * “why” questions  why is this behavior favorable? C. Ethology – scientific study of how animals behave * often study fixed action pattern (FAP) – unlearned and consistent – stickleback & red * imprinting – includes learning and innate components – developed during a sensitive Period; often youth of animal  needs an imprinting stimulus (sight of mother) II. Many behaviors have a strong genetic component * combination of both nature and nurture * innate behavior – a behavior that is developmentally fixed, regardless of environment - therefore have a strong genetic tie A. Directed movements * kinesis – simple change in activity in response to a stimulus * taxis – automatic movement toward or away from some stimulus * migration shows a strong genetic component B. Animal Signals and Communication * signal – a behavior that causes change in another animal’s behavior * communication – transmission, reception, and response to signals * signals can involve any of the senses – examples? - pheromones – chemical signals - auditory signals – insect songs, bird songs III. Environment, interacting w/ genetic makeup, influences development of behaviors A. Dietary Influence on Mate Choice – Drosophila mojavensis example B. Social Environment and Aggressive Behavior – mice fostering example C. Learning – modification of behavior based on specific experiences * habituation – loss of responsiveness to stimuli that convey little or no info * spatial learning – modification based on environment structure * cognitive map – internal code of spatial relationships between objects * associative learning – the ability to associate one stimulus with another - classical conditioning – a stimulus is associated with reward or punish - operant conditioning – trial and error * cognition – the ability of an animal’s nervous system to perceive, store, process, and use information – problem-solving experiments



Chapter 51 – Behavioral Ecology IV. Behavioral Traits can evolve by natural selection A. Behavioral Variation in Natural Populations 1. Variation in Prey Selection – snakes and banana slugs 2. Variation in Aggressive Behavior – funnel web spider B. Experimental Evidence for Behavioral Evolution 1. Drosophila larvae – roving vs. sitting foragers 2. Migratory patterns in blackcaps – direction had a genetic basis 3. Your lab? V. Natural Selection favors behaviors that increase survival and reproductive success A. Foraging – recognizing, searching for, and capturing food * animals must balance E expended w/ E received from food sources 1. Energy Costs and Benefits – how can I get the biggest donut for least E? 2. Risk of Predation – mule deer prefer open areas vs. forest edges and inside B. Mating Behavior and Mate Choice 1. Mating Behaviors * promiscuous – no strong mate choice * monogamous – one male, one female; morphologically similar * polygamous – polygyny (single male, many fem) - polyandry (single fem, many male) * morphological diff between genders  single fancier * many behaviors are affected by needs of young 2. Mate choice can involve either intersexual or intrasexual selection a. Mate Choice by females is intersexual – ornamentation has genetic comp b. Male Competition is intrasexual – why use energy on this? 3. Evaluating Choice via Game Theory * success of a strategy depends on the others; allows multiple phenotypes VI. OK, so what about altruism? A. altruism – reduction of individual fitness that increases fitness of another * warning signals; insect social structures; naked mole rats B. Inclusive Fitness – total effect on genetic success by producing own offspring and providing aid that assists related individuals * coefficient of relatedness mathematically quantifies relation * many acts of natural altruism explained by Hamilton’s Rule (rB > C) * reciprocal altruism restricted to more complex animals C. Social Learning (learning through observing others) and culture * mate choice copying * social learning of alarm calls D. Evolution and Human Culture – sociobiology
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