The fathers of Behavioral Ecology
· Niko Tinbergen- 4 Questions, Fixed Action patterns
· Konrad Lorenz- Imprinting behavior
· Karl Von Frisch - honey bees
Scientific Method
Based on observations about the natural world, we ask questions about the natural world 

1. We develop hypotheses: possible explanations for the phenomena we observe in the natural world (possible answers to our questions) that can be tested based on observations and/or experiments and that are consistent with what is already known about these phenomena. 
2. We develop predictions: observations and/or experimental results that we expect to see if the hypothesis is true. 
3. If the predictions are NOT met, we conclude that the hypothesis is rejected, since if it were supported we would have observed what was predicted. 
4. If the predictions ARE met, we conclude that the hypothesis might be true; it is supported, but we can NOT conclude that it is true, because there might always be another hypothesis that would predict the same things. 
5. If a hypothesis is supported, we consider other hypothesis that make the same predictions, and develop new predictions of each hypothesis that are NOT made by the other hypotheses.  We test these, and can rule out more hypotheses, thereby providing better support for a hypothesis that is still supported. 
6. If a hypothesis is a general explanation (explains many different things) and has been tested and re-tested many times and found to be very generally supported by all these tests so that it becomes extremely unlikely that it false, it is called a theory. So, scientifically, a theory is a general explanation that is extremely well supported (very likely to be true.)
Proximate v. Ultimate
Example: Veromessor pergandei 
a) Column foraging behavior – comparisons with closely related species
b) Orientation and navigation behavior in the field
c) Chemical ecology – “what are the mechanisms”
d) Theoretical models – exploring parameters
Evolutionary Processes
Natural selection is a founding principle of modern evolutionary theory.

The theory of natural selection is a set of inferences based on observations:
A. Observation.  More offspring are produced than can be sustained on existing resources 
B. Inference.  There is a struggle for existence.
C. Observation.  Individuals vary.
D. Observation.  Some of this variability is transmitted to offspring 
E. Inference. Individuals with some characteristics will succeed better in struggle, will leave more offspring
F. Inference. Differential propagation and spread of favorable characteristics.  

Mechanisms of microevolution:
· Natural selection
· Mutation
· Genetic Drift
· Gene flow

Central concept to this course: 

FITNESS = SURVIVAL + REPRODUCTION

Belyaev’s Fox Experiment: behavior is subject to artificial selection (proof of concept)
Phylogeny
Phylogenetic trees are constructed from many types of data
•	Morphology
•	Development
•	Paleontology
•	Behavior
•	Molecular
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Phylogenetic trees can allow the reconstruction of the order in which behaviors arose over time.

Example: Vole Model of Mammalian Pair bonding
a) Oxytocin (OT) and Vasopressin (AVP)
b) Monogamous  Prairie Vole
c) Polygamous  Montane Vole
d) Viral vector tests

Example: Evolution of Bird song – how changing data affects hypothesis about the evolution of behaviors
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