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.

Ethologists have attempted to identify the releasers that trigger fixed action patterns.  The red bellies of male stickleback fish are releasers for mating behavior by female sticklebacks and aggressive behavior by other males.  Tinbergen was able to show that a stickleback will react with greater strength to crude model with a red belly than to an exact replica.  These patterns appear to be controlled by the basal ganglia and striated bodies of the brain.

J is for Jackals:

Work with silver-backed jackals in Tanzania has helped to support the kin selection hypothesis of W. D. Hamilton.  Kin selection takes an “inclusive fitness” point of view that looks at the relative number of an individual’s genetic alleles that are passed on to the next generation as a result of that individual’s contributions, or assistance by its relatives.  Honeybees are “haploidiploid individuals.  Females have two sets of chromosomes, but male have only one set.

This results in a situation where the female works get an exact replica of the father’s genes and thus are 75 percent genetically identical.  The male drones are only 25 percent genetically identical to their sisters.  The sister workers help each other, according to this hypothesis, because they are genetically so similar.  The drones help out because they are not similar.

Silver-backed jackals form monogamous pairs.  Older siblings often hang around to help raise the next litter.  If there are no helpers, studies indicate that only one pup survives.  A single helping older sibling helps three pups survive.  Three helper save six pups.  Since these brothers and sisters are as closely related as their own offspring would be, these helpers reproduced their alleles at a higher rate then would have happened if they had themselves reproduced with no helpers.  Male scrub jays will stay on as helpers when there is a shortage of territories for them to take over.  When territory is available, they leave.

K is for Kin Selection:

The reason why male scrub jays leave is that they can produce more offspring by setting up their own nest.  Silver-back jackals are less likely to leave because they often cannot produce more offspring.  

Jay’s get new territory by inheriting it from the parents.  This model should predict that females would help less than males and older dominant males will help more than younger males.  Both these predictions prove true, indicating that kin selection may actually be operating among the scrub jays.

Since the survival of the young is critical in humans, kin selection may explain bizarre patterns in humans where homosexual and asexual behaviors are fairly common.  Genes favoring helper behavior may be selected for if the actual effect is greater numbers of alleles surviving, even though these alleles may be present in siblings or relatives.

One would expect these helper genes to emerge where the survival of human offspring requires group effort, where the offspring and helping siblings are closely related: monogamous pairs, highly inbred communities, etc.  Northern Europe appears to have large numbers of people with these asexual and homosexual tendencies, as does Tibet, areas characterized by high selection pressures on the survival of offspring in the past.  Homosexual behaviors are also seen in highly inbreed communities in New Guinea where there is extensive competition for scarce territory.

L is for Learning:

The capacity to learn appears to be related to the length of the organism’s life and the size and complexity of its central nervous system’s association areas.  Small animals with a short life like a honey bee seem to be driven mainly by fixed action patterns.  Large animals with long lives like the apes tend to depend more upon learned patterns.

Habituation happens when an animal learns to ignore a stimulus that is constantly present.  The linking of stimulus to another stimulus is called “association.”  The first studies of this kind of learning were the experiments in “classical conditioning” performed by Ivan Pavlov (a Russian physiologist working in the 1920s).  Learned associations in nature take place on a trial and error basis.  This is known as “operant conditioning.”

Some animals have a critical period where a particular association is learned.  Geese learning to identify their mothers during a critical period.  Critical period learning is called “imprinting.”  Imprinting is important in birds in the development of song patterns.

Imitative learning is important in many animals including birds and monkeys. Titmice in England learned to remove the lids off milk bottles.  They were eventually imitated by 11 other species of birds.  One of the macaques on the Japanese island of Koshima learned to wash sweat potatoes.  Other macaques learned the behavior from her and taught it to their offspring.

M is for Moral:

Values and morals derive from human language.  Morality relates to the special status of humans in language based behavior systems as the organisms for which the human need fulfilling mechanisms (a chair fulfills the need to sit) identified by the language were created to serve (see Julius Kovesi, Moral Notions).

Values and morals are products of the frontal lobes and the language processing areas of the left hemisphere of the human cerebrum.  These language systems have developed from the social behavioral signals common to higher primates.  Richard Alexander discusses some of the moral implications of these systems in his book “The Biology of Moral Systems.”

Alexander points out that aggression by other humans may have endangered human survival at critical points in human evolution.  Conformity to the group and membership in the group may have made the difference in survival.  There may have been significant selection pressure for humans to hide their real motives even from themselves and look more unselfish to the group then they actually are.

Conscience may be nothing more than a way of signaling to the conscious part that it is going too far, that is violating too many group norms, that its hidden selfish agenda is too exposed to group inspection.  Morality may have to do with human deception, with the attempt to get others to behave altruistically to you, without you paying back.

N is for Natural Selection:

Charles Darwin was the first exponent of change through preferential elimination of particular genetic types by nature.  Darwin believed that human behavior patterns had their roots in the human past.  Darwin observed ape behavior in the London Zoo around 1850.  He introduced orangutans to a mirror and watched their facial expressions.  He made similar observations of human expressions.  These studies and others resulted in a book “The Expression of Emotions in Man and Animals” (1872).  In his book “The Descent of Man” (1871), he expressed the opinion that the “difference in mind between man and higher animals…is one of degree and not kind.”

Kin selection introduces the notion of the genes rather than the organism controlling the direction of evolution.  The organism is here today and gone tomorrow.  The genotype fragments and all that survives is the gene.  The more replicas it make, the more likely it will survive.  Homosexual and asexual brothers and sisters that help preserve the life of their siblings may be aiding the survival of their genes as much as they might if they attempt to reproduce themselves.  Large numbers of non-reproducing community members may result from high degrees of socialization combined with genetic uniformity as in the haplodiploidy of honeybees.

The notion of the “selfish gene” may explain why offspring may try to monopolize a mother’s milk and why the mother may try to wean the offspring in order and enter estrus.

O is for Object-Fixation:

In his book “On Aggression,” Konrad Lorenz suggests that there may be a definite sensitive period for new object fixation in humans similar to the imprinting that Lorenz found to operate in geese.  Lorenz suggests that there is a built in mechanism for graduated changes in humans. After puberty, humans tend to loosen times to social rites and norms.  Humans may object-fixate at this point to new rituals and allegiances.   Once the critical period is passed, it is difficult to gain new object-fixations.

Militant enthusiasm is a feature of the mechanisms the group uses to defend culturally ritualized norms, according to Lorenz.  Lorenz compares the militant enthusiasm of the human tribe defending its beliefs and rituals to the energy expended by a band of Chimpanzees defending the group.

Research on religious behavior indicates that religious beliefs and rituals are the subject of a sensitive period of object fixation, or imprinting, associated with conditions of extreme physical and economic stress.  Near starvation and wilderness experiences are examples of conditions which may induce a periods of sensitivity that allow new religious object-fixations.

There appears to be a period of sexual object fixation in which the “love maps” described by John Money in his work on sexual paraphilias are developed as the result of object-fixation on peculiar sources of erotic fantasy such us underwear and feet.

P is for Primate:

Darwin was one of the first naturalists to attempt systematic comparisons of the behavior of humans and primates.  Lorenz’s speculations about the similarity of human and primate behavior are examples of a number of attempts to connect the behavior of hominids and apes.  Some of the most notable attempts are those made by Desmond Morris in “The Naked Ape,” and in “Intimate Behavior.” Edward O. Wilson’s “Sociobiology” seeks to put comparisons of this kind on a systematic basis and link them to work done with social insects.

In this work Wilson seeks to link evolution, demography, sociality, and ecological pressures.  Wilson reviews the basic principles of population genetics including considerations of polygenes, inbreeding, kinship, and gene flow.  He discusses group selection, kin selection, and reciprocal altruism.  These aspects of social evolution are linked to social factors such as group size, time and energy budgets, social hierarchies, learning, play, communication, aggression, social spacing and territory, dominance, roles, castes, parental care, and social symbiosis.

These principles of population biology and socialization are applied to social problems in invertebrates, social insects, vertebrates, primates, and humans.  Among the primates discussed are the Lesser Mouse Lemur, the Orangutan, the Dusky Titi, the White-Handed Gibbon, the Mantled Howler, the Ring-Tailed Lemur, the Hamandryas Baboon, the Eastern Mountain Gorilla, and the Chimpanzee.

Q is for Quasisocial:

A quasisocial insect cooperates in caring for the collective brood, but the females still lay eggs at some time in their lives.  Presocial insects assist each other in some way.  The semisocial insect has a true worker caste that does not attempt to reproduce.  Eusocial conditions arise when several generations overlap and cooperate.  Subsocial conditions involve increasing amounts of cooperation between the mother and her offspring.

Bees may have evolved in a progression from quasisocial to semisocial to eusocial.  The subsocial condition may have been the source of eusociality in ants, termites, social wasps, and some groups of bees (through the addition of a worker caste to the subsocial condition).

Humans appear to be in a quasisocial to subsocial situation.  Non-reproductive nuns and homosexual teachers may perform the role of brood tenders.  A eusocial condition is reached by the development of machines, computers, electronic devices that can perform the role of sterile workers.  Eventually these will become robots and when the robots are finally turned into some kind of cyborg or android, the eusocialization of the human species be complete.

Eusociality is a very successful strategy.  The insect colony becomes a diffuse organism with millions of tiny mouths and appendages.  Human eusociality is less effective because it is incomplete.  Quasisociality is less efficient.

R is for Reciprocal Altruism:

Reciprocal altruism is a self-sacrificing behavior that is performed with the expectation that that there will be a return.  This can mean cooperation between members of different species.  Vampire bats will feed starving members of their group with the expectation that they will be fed when starving.  For this system to work, individuals must be able to recognize each other and identify cheaters.  The ability of humans to recognize each other and the tendency to gossip about others may be results of the development of reciprocal altruism associated with human social behavior.

Some examples of cooperation may be self-serving.  Animals will function at the bottom of dominance hierarchies waiting for an opening higher up.  They will remain at the bottom if not opportunities open up rather than face being killed or maimed by a struggle with dominant individuals, or with expulsion from the group to which they belong.

It is in the interest of the female’s selfish genes to find the best and strongest male.  There may be intense competition among males to win the female’s favor including displays of strength and stamina.  Males may complete by offering resources.  The male that wins is likely to have the most effective combination of genes.  

Females may give up a high-ranking male in exchange for one that will care for her offspring.  Males may care for young when it means an increased survival rate.

S is for Social Behavior:

According to evolutionary theory social behavior should be either cooperative or selfish because cooperative and selfish behaviors benefit the survival of the genes that induce the behaviors.  Altruistic and spiteful behaviors both decrease the fitness of the organism manifesting them.  These should not be selected for unless they are somehow benefiting the genes independent of their effect on the organism.  

Certain conditions such as haplodiploidy in social insects can create situations where is to the advantage of members of a sterile worker caste to labor for the benefit of the colony, since most members of the colony have substantial genetic identity to the workers so that when the queen produces offspring those offspring carry a substantial portion of the genes of the workers.

Richard Alexander speculates, in the Biology of Moral Systems, that the human conscience may have been designed to help humans display their cooperative behaviors so they look like altruistic behaviors and disguise their selfish behaviors and spiteful slips so that they are not noticed.

Conscience may exist not to tell us when we are wrong so much as to tell us when we look wrong, to let us know when we are slipping over the line of what we can get away with so that our selfish and spiteful nature is too open to public view.  Conscience may help eliminate spiteful acts.

T is for Territoriality:

Aggression is a useful way of spreading animals out so that they each defend their own territory and do not over use environmental resources.  Humans are social animals and human territory is often group or tribal territory that humans defend just as Chimpanzee bands may defend their territories against completing groups.  Individuals driven from the group do not tend to survive.  Humans may have evolved a tolerance to domination by other humans when resistance to that dominance might cause them to be driven from the group.

Vertebrates often stay close to where they were born.  Their home range is often similar to that of their parents.  Migratory birds will return year after year to the same places.  The areas they defend are their “territories.”  Singing by birds marks off territories defended by the males.  The breeding territory tends to be established by the male.  This territoriality gives the mating pair a better chance of obtaining food and nesting material.  Some territories function mainly for rearing offspring, others for both offspring and food gathering.  The bower of the bowerbird is used for courtship purposes.  Males that cannot secure territories do not reproduce, some do not mature sexually.

Invisible territorial boundaries may be defended with great vigor.  A male bird may defend its territory by flying from tree to tree.  Animals of other species are usually ignored unless they are prey or predators.

U is for Universal:

Howard Bloom believes that behavior is influenced by group selection as much as it is influenced by individual selection.  The Universe generates a global information system that Bloom describes in his book “Global Brain.”

Whether there can be altruistic behavior or not has always been controversial among students of animal behavior.

Bloom points out that selfish genes may win out within local systems, but the larger group is always work to eject its dysfunctional components.  The genes may generate the organism, but the organism is part of a larger system that may exert control over which of its genes are perpetuated.

Selfish genes that emerge too quickly can be identified and isolated and eliminated.  We see this at work in capital punishment.  Resentments spread information through the group about those who possess these genes.  These non-cooperating individuals are eliminated from the hive, from the group.  Their genes perish with them.

It may be too the advantage of a gene to be selfish and not discovered.  It is to the advantage of the group to discover as many selfish genes as possible and eliminate the more destructive genes from the gene pool.  When a young women refuses to sleep with a young man who she has discovered is criminal, or just plain untrustworthy, just such a mechanism is operating.

Groups and genes interact to produce evolving populations.

V is for Virus:

If viruses and bacteria were not constantly coming up with new ways of infecting organisms to replicate themselves and spread their virus and bacteria versus of what life should be, there would be no evolution, no expansion of the global brain.

It was the pressure of evolution in the bacteria, the fungi, the viruses that forced higher organisms to find ways of continually changing.  It forced higher organisms to continue to reproduce sexually, in spite of the temptation to coast along in some form of asexual reproduction.  Diseases mutate and organisms that cannot invent new behaviors to avoid the mutating diseases perish.

Organisms take a risk when they eat, drink, copulate of taking in diseases when they do so.  Organisms must balance that risk against their needs.  Mammals deal with that risk through the use of their senses.  Dogs and cats sniff out things in their environment that have the wrong smell.  Food and water that gives off odors indicating the presence of fungi and bacteria will be avoided.

Viruses replicate themselves by means of physical and chemical processes that enable them to get inside of cells.  One celled animals move based on simple mechanisms that allow them to move toward light or toward a particular chemical that attracts them.  Awareness and reaction to chemical gradients and chemical differences is an important factor in animal behavior.  It is the basis of smell.

W is for Water:

Water is a basic requirement of life.  Animal behavior is organized to obtain and conserve water.  Some animals use as the medium in which they live and move.  Animals use concentration gradients in air and water to orient their movement and behavior.

Even bacterial cells are able to swim toward a food source or away from a noxious chemical.  They move from a lower concentration of a particular chemical to a higher one or in the opposite direction.  Bacteria can sense certain chemicals in very low concentrations because of receptor sites on the cell membrane that react to these molecules.

Flagellated bacteria are driven by rotating flagella in the manner that a propeller drives a boat.  The one-celled animals developed various strategies for moving in water.  The flagellates move with whip like flagella.  The ciliates move by rows of small flagella called cilia that beat in rhythm.  Sarcodina move like amoebas using the movement within the internal cytoplasm.

Higher animals have evolved special senses to help them orient in water.  An example is the lateral line in fish.  This is an organ forming a line down the side of a fish that is sensitive to changes in water pressure and provides the fish with information about pressure changes in the medium in which it lives and moves.  Invertebrates use their tentacles to sense chemical changes and pressure changes in the water around them.

X is for Xenophobia:

Animals may respond to strangers with fear or anger.  The taste or smell of a stranger may cause it to be accepted or rejected from the colony or tribe.  Strangers may carry different genes that make them natural enemies, rivals for genetic control of the larger population.

Genetic information systems process information through the medium of natural selection.  Learned information is processed through the medium of trial and error.  Socially transmitted information must be processed through the social network of the group like the learning of potato washing in apes.

Whether an animal responds in anger or fear has much to do with its internal physiological and psychological state.  A bear that is just coming out of hibernation will respond differently than a female bear protecting its young or a male bear confronting a male rival.

The balance between fission and fusion always depend on environment, timing, and circumstance.  Male and female bears will ignore each other or avoid each other till the female is in estrus.  In order to mate, the desire to mate must be stronger than the natural fear of the foreigner and anger at the stranger’s presence in his or her territory.

The color red stimulates aggressive behavior in male sticklebacks during the breeding season.  The juvenile profile helps induce parental behavior in adults.

Y is Youth:

Adult behavior emerges from young behavior.  The behavior of the individual must change as it gets older and the behavior of the members of its family and community must change as it changes.  The organization of the individual begins with its embryology.  In a frog this takes places largely in its tadpole stage, in a bird it is largely done inside an amniotic egg, in a mammal, inside the uterus.

Neoteny causes juvenile behaviors to be carried into adult stages as the playful behavior of humans, a neotenous primate.  Behavior is an interaction of nature and nurture, of genes and learning.  Learning performs a more important role in animals with a long childhood.  Some forms of learning must occur in a sensitive period.  When the sensitive period is very short, it is called “imprinting.”

Sexual orientation in humans seems to be a composite of gene based, imprinting based, and learned behaviors.

For example, homosexuality can be learned, because some cultures require fairly long stages of exclusively homosexual behavior.  Yet, only a small portion of these cultures chooses permanent homosexuality.  Those who do appear to have either inherited the impulse or have been imprinted on it in an early stage of their development.

Imprinting of some kind appears to be responsible for the sexual paraphilias described by John Money in his works on sexual behavior in humans.

Z is for Zygote:

In order to maintain stable systems and yet adjust to the creativity of disease organism, higher plants and animals evolved sexual mechanisms of reproduction.  These mechanisms require a sperm to fertilize and egg in order to generate a zygote.  The sperms are haploid.  They have only one set of chromosomes.  The zygotes are diploid.

Nature constantly brings together and pulls apart.  Animal behavior is a product of this union and disunion.  The nervous system that is responsible for the control of the viscera in the Vertebrates is some times called the autonomic nervous system.  It has two parts.  The parasympathetic nervous system is in control when the viscera are digesting food, when the animal is resting, when it is preparing to mate.  The parasympathetic nervous system is in control when an animal is associating with animals it has bonded with as allies. 

The sympathetic nervous system is the opposite of the parasympathetic.  It sends blood to the muscles.  It is associated with anger, fear, with the preparation to fight or flee.  This is the nervous system that is excited when animals perform aggressive acts, when the flee or fight another animal.

Animal behavior is a composite of parasympathetic and sympathetic interaction.  As a part of this interaction, the animal experiences states of pleasure and states of pain.  It learns to avoid what brings pain, seek what brings pleasure.

