Genes and Environment
Behavioral genetics is the field of study that examines the role of genetic and environmental influences on behavior, with subspecialties focused on human behavioral genetics and animal behavior genetics. Behavioral genetics is a field that uses genetic methodologies to understand the nature and origins of individual differences in behavior.

In animal research selection experiments have often been employed. Behavioral geneticists using model organisms employ a range of molecular techniques to alter, insert, or delete genes. These techniques include knockouts, or gene knockdown, or genome editing using methods like CRISPR-Cas9. These techniques allow behavioral geneticists different levels of control in the model organism's genome, to evaluate the molecular, physiological, or behavioral outcome of genetic changes.

Nature? Nurture?  ….. no, we ask to what extent is a behavior affected by genes, environment, or interactive (gene X environment) effects.

Genetically controlled behaviors 
Aka “innate behavior”
Components of a Fixed Action pattern
Example FAPs:	Goose egg save, stickleback red color
Directed movements:
· Kinesis
· Taxis
· Migration

Genetic + Environmental behaviors
Imprinting behavior – sensitive or critical period
Social Influence on behavior e.g. cross fostering mice
Learned Behaviors
Habituation
· Rana clamitans

Spatial Learning
· Wasp nest location
· Veromessor

Associative Learning

· Classical conditioning e.g. Pavlovian response
· Operant conditioning e.g. evolution of aposematic color mimicry in Queen/Viceroy/Monarch complex



Gene Effects
Single genes have been demonstrated to have strong effects on complex behavior 
	-Fos B parenting in murine model system
	-GP 9 Social form in Solenopsis invicta- polymorphism

Honey bees as a model system for “Interactive Theory of Development”
	- Queen v. worker v. drone: mediated by ploidy + diet (Royal jelly)
	- Age caste polyethism
	-Africanized bee genetics
e.g. Apis mellifera  https://en.wikipedia.org/wiki/Africanized_bee

The Sparrow with 4 sexes: introduction to sex determination, chromosome inversion, assortative mating in White-throated sparrows

Multiple gene effects e.g. fox experiment
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