A is for Aggression:

Konrad Lorenz wrote a book on aggression in animals.  He defines aggression as attacks made by a species on other members of its species.  Lorenz points out that these attacks are most often made in defense of territory.  Aggression is useful in spreading out the members of a species so that they do not over use the resources of a particular part of the environment.  Studies of human hunter gathers in less civilized areas of the globe like the interior of New Guinea seem to indicate that aggression functions in similar ways with humans.

Lorenz distinguishes between the contests that occur with other species and aggression, which is something that happens between members of a species.  Species may fight off members of other species that might normally prey on them: the eater and the eaten are in an endless struggle in which the predator must not be so successful that he causes the extinction of the prey.

Lorenz points out that the song of the songbird, the bright colors of territorial fish, and the scent markings of mammals may all be used to warn other members of a species off of territory that has already been claimed.   Bright colors in birds may be used by the male to attract a mate.  In a similar fashion aggressive displays are part of the rivalry in which males may fight over females.

Lorenz describes the excesses of Western society as an example of rivalry for social status taken to an extreme.

B is for Behavior:

Oskar Heinroth, the Director of the Aquarium at the Berlin Zoo, studied the habits and sign language of birds.  He wanted to develop a science of comparative animal behavior to complement the science of comparative anatomy.  He called this science “ethology” using a word coined by William Morton Wheeler.

Konrad Lorenz promoted this new science and applied it to comparative studies of the behavior of waterfowl.  He studied a colony of jackdaws on the roof of his father’s house and greylag geese in the garden.  Lorenz combined the science of the laboratory with the observations of the naturalist.

Ethology attempted to bring together field observations in the tradition of Darwin with the laboratory knowledge in the tradition of Pavlov.  Scientifically inclined naturalists brought the laboratory into the field.

Konrad Lorenz, Niko Tinbergen, and Karl von Frisch shared a Nobel Prize for this work in 1973.

Karl von Frisch studied the communication system of honeybees. He discovered that the dance of the honeybee tells other bees the distance and direction of a nectar and pollen source.  He inspired observations of other animals.

Julian Huxley observed the courtship behavior of crested grebes.  Lorenz made detailed observations of birds.  Nikolaas Tinbergen developed experimental methods.

C is for Communication:

Tinbergen joined Lorenz in observing animal behavior.  He began developing experiments to show what animals see and don’t see.  Experiments with birds and fish demonstrated that animals often respond to triggers.  Stickleback fish attack red and court crude models of female fish filled with eggs.  These triggers came to be known as “releasers.”

Tinbergen discovered a red spot on the bills of herring gulls that the herring gull chick pecks in order to get the parent to feed it.  As ethologist studied similar signs and signals in nature they began to develop the hypothesis that animals signs evolved out of situations where there were conflicting impulses.  The spectacular displays of peacocks have elements of parental behavior mixed in.

When Tinbergen came to Oxford, he encouraged his students to observe the behavior of herring gulls.  Tinbergen wanted to know how behavior fits in to the animal’s environment and how natural selection might shape behavior as environments change.

His student, Esther Cullen, studied the cliff dwelling kittiwake gull.

Kittiwakes nested in ledges.  They were not afraid of strangers, but were very quarrelsome among themselves.  The ledge based nesting system generated a high degree of territoriality.  There was no little red mark on the kittiwake bill.  The whole mouth was flaming red.

D is for Desmond Morris:

Desmond Morris made the bestseller lists with his book the “Naked Ape.”  It was one of a series of works by scientist authors who were concerned with the animal behavior aspects of human behavior.  Morris describes the monkeys and apes as animals that specialized by not being specialized, animals that are opportunists.  Morris describes juvenile chimp and human behavior as driven by curiosity.

Morris pointed out how human play and human science are a product of the human love of exploration.

Morris describes the status systems of apes as hierarchical and rigid.  He suggests that humans had to modify their status systems as a result of cooperative hunting.  In addition, the long childhood of humans necessitated the defense of a family territory.

Morris describes a whole series of appeasement behaviors that are used to indicate submission and a desire to avoid conflict.  These include bowing, saluting, and handshakes.  Morris believes that religion has grown out of the need of primates to submit to a dominant ape.  The evolution of complex human society has force that submission into the realm of myth and symbol.  A mythical supernatural chief can bring many tribes into a symbolic universal tribe, where a real chief would inevitably seem to play favorites and generate new conflicts.

Morris believed that communal culture required the performance of group rituals that could be used as bonds.

E is for Ecology:

Ecology is the study of the environmental aspects of life.  Population genetics is the study of genes within populations (interbreeding groups of living things of the same species).

Recent developments in animal behavior have attempted to coordinate new understandings of the environment and evolution resulting from advances in ecology and population genetics.  Sociobiology, a synthesis of animal behavior and population genetics was an approach promoted by Edward O. Wilson in the book by the same name (1975).  Wilson worked extensively with the evolution of social behavior in ants and attempted to apply the lessons he had learned from the evolution of ant behavior to other animals as well.

In his book “On Aggression,” Konrad Lorenz explains the significance of the bright coloration of fish in a coral reef to show how ecology, evolution, and animal behavior are linked together.  Bright colors warn off other members of a species and allow them to distribute themselves.

John Crook’s work with weaverbirds indicated that woodland species were insectivorous, territorial and monogamous.  Grain eating species, in savannah areas, were social and polygamous.  Insects were evenly distributed, encouraging territorial behavior.  Grain eating birds hunted in flocks so they could capitalize on the food discoveries of others.  A shortage of trees encouraged communal nesting.  Behavior was linked to ecology.

F is for Factors:

Increasingly students of animal behavior have applied statistical and mathematical methods to separate the various factors that may affect behavior.  Cost-benefit analysis has been applied by zoologists to behavior.  Game theory has been applied to the analysis of the fighting strategies of birds.  

The most problematic factor in the consideration of animal behavior is the role of altruism.  Wilson’s Sociobiology attempts to take on this question by treating such issues as group selection, interpopulation selection, kin selection, reciprocal altruism, cooperative breeding, food sharing, and ritualized combat.  

Wilson presents two models for collections of populations (metapopulations), the Levins model and the Boorman-Levitt model.  Both models indicate that genes for altruism are not likely to emerge.  Food sharing is a behavior that seems to be the clearest indicator of altruism.  Wilson points to instances of food sharing behavior in African wild dogs and chimpanzees.

Wilson presents theoretical models of the factors affecting group size.  He discusses time-energy budgets and the ecological forces that influence the evolution of a particular balance between alternative activities.  Wilson presents the hypothesis that time-energy budgets evolve to fit the times of greatest “stringency.”  A genotype committed to rapid growth and reproduction may not survive hard times.

G is for Goose:

The study of animal behavior unites the naturalist tradition 

Of observing living things in nature, the experimental psychologist’s tradition of careful laboratory techniques and observations, and the population geneticist’s use of mathematical and statistical models.  One of the best examples of the study of animal behavior in the naturalist tradition is Konrad Lorenz’s work with the greylag goose.

Lorenz raised goslings from eggs collected in the wild.  He observed them as they courted, paired, and mated.  He watched them build nests and rear their families.  The geese appeared to use signals with their head and neck.  They would threaten each other with outstretched necks.  Gander’s held their necks in a curve to attract their mates.  The geese dipped their heads as part of their mating ceremony.

Lorenz found that geese and other animals automatically gave out certain signals when they were in a particular emotional or behavioral state.  There is a complicated code of innate signals that the goose uses to communicate with other geese.  Lorenz found that geese and other animals were sensitive to minute changes in non-verbal signals, differences that humans did not normally notice.

Goslings just out of the egg perform the greeting ceremony.  Ganders cackle lovingly with their family group.  They seem to intensify aggressive behavior when defending the family group according to Lorenz.

H is for Honeybees:

Honeybees are an example of social behavior in insects.  Typically there are 30 to 40 thousand workers and a single queen.  Unfertilized eggs become the male drones.  It takes 18 days for an egg to develop into a worker bee.  The worker is first a nurse carrying honey and pollen to the queen and the larvae.  In about a week she will start producing wax and performing housekeeping chores about the hive.  She will forage for pollen and nectar till she dies when she is around six weeks old.

The queen receives a more nutritious diet.  She controls the other bees by chemicals she releases called “pheromones.”

One of these pheromones inhibits the ovaries of the workers and thus prevents them from becoming queens.

Bees survive the winter by clustering together within the hive.  When the colony begins to expand in the spring, the old queen will leave and take half the colony with her.

A new queen emerges that goes on a nuptial flight.  The queen releases a pheromone that attracts neighboring drones.  She receives enough sperm to last for her life of five to seven years.

The honey bee is an example of a eusocial, a truly social insect.  Eusocial insects cooperate to care for the young and have sterile workers that assist the reproductive individuals.  All termites and ants, and some wasps and bees (including all honeybees) are eusocial.  There is no division of labor in presocial and subsocial insects.  All the females are fertile.

I is for Innate:

There are certain behaviors that seem to be fixed, automatic.  These innate (instinctive) behaviors are stereotyped and rigid.  In higher Vertebrates, they are associated with the striated bodies at the base of the cerebrum. They are called “fixed action patterns.”  These fixed action patterns for a given age, sex, and physiological condition can be as specific and constant as eye color or feather pattern.

Fixed action patterns are started by sign stimuli.  Exchanged sign stimuli are called “releasers.”  Tinbergen offered the hypothesis that there were innate releasing mechanisms in the brain that respond to these sign stimuli. 

An example of a fixed action pattern is the egg-rolling found in greylag geese.  When an egg rolls out of the nest, a goose will roll the egg back in a series of stereotyped movements.  She stretches out toward the egg and rolls it under her chin.  Normally, once a fixed action pattern has begun, it must be carried through.

