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Option Unit – Behaviour

The Unity and Diversity of Life Chapter 47

Behaviour

· externally observable muscular activity triggered by some stimulus

· dependent on nerve impulses, hormones and other physiological mechanisms

· how an organism interacts with its environment

· as other characteristics, is variable within a population and evolves by natural selection

· there are two types of behaviour – innate and learned

Innate Behaviour 

· also known as instinctive behaviour (behaviours an organism is “born with”

· develop independently of environment

· inherited from parents (genetic basis) – ex: nest building behaviour in lovebirds

· occurs in all members of the species

· may be observed even in invertebrates

· involves two steps – sign stimulus resulting in a fixed action pattern (FAP)

ex:  taxis – a movement towards (positive) or away from (negative) a directional stimulus

· fly larvae (maggots) move away from light stimulus (negative phototaxis) because their natural habitat is in a dead animal – away from predators and in the presence of food – this behaviour would be selected for in natural selection

· trout always orient themselves (swim) upstream, preventing them from being swept away

ex: kinesis – a response to a non-directional stimulus in which the rate of the response depends on the level of the stimulus, but the direction is not affected

· woodlice are more active in dry areas (turning more often) than in moist areas, which tends to move them to moist areas – a more favorable environment

ex: FAPs in infants

· grasping behaviour in response to a tactile stimulus

· smiling whenever a face comes near their own

· baby birds’ begging behaviour (opening their mouths) when there is an impact with the nest

ex: egg retrieval in greylag geese

· when an egg shifts away from a mother goose’s nest, she will extend her neck and retrieve the egg with a side to side motion of her head

· if the egg is moved while it is retrieved, she will continue to extend her neck, but stop the side to side motion, and won’t realize the egg is moved until she sits down again, then will restart the retrieval

· she will retrieve any object of the appropriate size near the nest, and won’t recognize it as not being an egg until she sits on it, then will discard it

ex: migration patterns of Canada geese

· Canada geese spend the summers nesting in the northern US and Canada, but migrate to New Mexico and the southern US for the winter

· their migration is triggered by changes in daylength

· birds and other animals may use the sun or the position of the stars (which shift in the sky as you travel – the shift must be acocunted for)

· some bird species will cease migratory behaviour in cloudy conditions, while others can continue migrating accurately regardless of the sky conditions

· some species migrate using the magnetic field of the earth as a guide – if placed in an altered magnetic field, they will migrate differently (and some bird species (bees and bacteria) have been found to contain magnetite – an iron-containing ore)

Learned Behaviour

· the modification of behaviour by experience

· many kinds of learned behaviour including:

· habituation – a loss of sensitivity to unimportant stimuli (greylag geese and MANY wayward eggs)

· classical conditioning – learning to associate an involuntary (automatic) response with a stimulus other than the usual stimulus

· operant conditioning – learning to associate a voluntary activity (along with its consequences) to a specific response

· imprinting – a learned response to a stimulus during a sensitive period of development

· insight learning – the ability to perform a correct or appropriate behaviour on the first attempt without prior experience in that situation

· learned behaviour will also increase the chance of survival – bears learn how to catch fish, birds learn to stay away from foul-tasting caterpillars

· learned behaviour is believed to be a combination of “nature” and “nurture” – the appropriate genes must be present to synthesize necessary hormones and provide a neural network, and the appropriate stimuli present allowing the organism to learn

· “learning” is thought involve the strengthening of the synapses between some neurons and the weakening of others over the learning period

Classical Conditioning

· Ivan Pavlov investigated salivation in dogs

· dogs normally salivate in the presence of food (food – unconditioned stimulus, salivation – unconditioned response)

· Pavlov rang a bell every time he fed the dogs over the next few days, conditioning the dogs to associate food with the bell

· after a few days, when the bell rang (conditioned stimulus), the dogs began to salivate (conditioned response)

Operant Conditioning

· B.F. Skinner invented the “Skinner Box” – a box with a lever that when pressed, produced a food pellet

· when the rat pressed the lever (occurs at first by accident)(the operant response), he received a food pellet (the reinforcement)

· the rat quickly learns to press the lever to get food

· the faster the reinforcement is given, the more quickly the operant respose develops

· if the reinforcement is only periodic (a different period dependent on the response desired), the operant conditioning develops more strongly than if it is always given

Imprinting

· Konrad Lorenz investigated the effect of imprinting on grelag geese

· Whatever moving object (sign stimulus) is first seen by a hatching gosling (or duckling) will be imprinted as the “mother” – the gosling will follow that object, and will identify that object as an appropriate mate

· if geese are isolated from any moving object during the first two days after hatching, they will not imprint on anything

Social Behaviour

· any kind of interaction involving two or more animals, usually of the same species

· social behaviour includes

· grooming

· communication

· courtship and mate selection

· parental care

· altruistic behaviour

· social organization

Grooming

· using fingers or tongues to clean the coat of a mammal to remove parasites

· in rhesus monkeys, about 20% of their time is spent grooming

· grooming establishes a hierarchy in the group (each monkey grooms a higher ranked individual)

· causes endorphins to be released, leading to relaxation

Communication

· includes acoustical signals, pheromones (chemical odors), physical appearance (ears bent back, dogs lowering their forelimbs – play bow)

· bird songs are used for a variety of signals – in finches, songs are used primarily to mark a male’s territory and to attract females, but include some specific songs, a song of warning and a call for help in response to birds of prey

Courtship and Mate Selection

· many courtship rituals are extremely species specific, and will consiste of a series of fixed action patterns

· in the gern (a sea bird), the male will carry fish to the female, and may actually feed the female as a demonstration of its ability to secure food for the female and its offspring

· the sage grouse males will stake out a small area in which to be observed – they puff out their neck pouches, hold their tail feathers erect, emit a booming mating call, and stamp about.  The females will choose one male – many females choosing the same male

Parental Care

· parental care is provided by species when it will have a greater benefit than cost – more offspring will survive weighed against the amount of time and energy required to rear the young

· in bird species that are not monogamous, the young are expected to feed and care for themselves almost immediately, resulting in no requirement for the parents to remain together

Social Organization

· depending on the species, individuals may spend most of their lives alone, live in small family groups or even live in large groups of related or unrelated individuals

· how the indivdiuals in a species will live depnds on the costs and benefits of living in the group (ie:  how much more reproductively successful wil lthe individual be by living with others)

· living in a group offers protection against predators, but often results in a dominance hierarchy

Altruistic Behaviour

· where individuals will help others in the group, requiring them to sacrifice their own reproductive success

· in pack animals (like wolves), there is a dominant male and female that breed, while other members hunt and bring back food for the breeding pair

· in naked mole rats, there are three classes of performers – the breeding males and female, the diggers (who dig tunnels and provide food) and protectors (loafers) who offer their lives when facing a predator

· honeybees have a comples social structure

· the queen bee is the only fertile female (with fully developed ovaries, making her larger than the others)

· the worker bees are all sterile daughters of the queen (30-50,000/hive).  These workers include bees that are responsible for the maintenance of the hive  as well as guard bees that will sacrifice themselves to protect the hive against intruders

· drones are stingless males that leave the hive to attempt to mate with other queens, passing on their hive’s genes

· this works evolutionarily because the breeding individuals are related to the rest of the group, so the altruistic members are passing along their genes indirectly
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