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· Population Ecology 
· What is Ecology?
· Ecology is the study of interactions between organisms and their physical and biological environment (not just water, sun, rocks, etc. it includes the abiotic components (nonliving) and also the biological environment (biotic components)
· Organismal ecology is very evolutionary based, interactions between individuals
· Behavioral ecology looks at sexual selection and mating
· Population 
· A group of potentially interbreeding and interacting individuals of the same species living in the same place, at the same time 
· Community occurs not just humans, but the microbes living in your mouth, on the floor, etc.
· Population: individuals of one species in the population at the same time
· Population ecologists are interested in describing populations 
· Characteristics
· Distribution- where we find that population in the landscape, where we find the populations on a larger scale pattern
· Population size- the number of individuals in the population
· Population density- how tightly packed individuals are per unit square 
· Dispersion- how individuals are spaced relative to one another of their population 
·  Uniform dispersion- having space between individuals 
· Factors Affecting Population Characteristics 
· Resource availability: 
· Affect dispersion patterns  are they clumped around resources? High density when organisms are clumped around resources, low density when they are dispersed out 
· Influence population size  link to carrying capacity (maximum number of individuals that an environment can support) 
· Distribution is affected  the geographic location of resources or suitable habitat, climate 
· Behavioral/social structure
· Dispersion  species that hunt together, raise offspring together, they’re most likely going to travel in groups, resulting in clumped dispersion patterns
· When density is high, it is easier for them to find a mate, so more mating opportunities = larger population size 
· If there is a very social organism, but their population density is very low, they lose social structure and their offspring may die and they will be more susceptible to predation, making population size low 
· Groups requiring social interactions may have low population size if density is low  can’t find mates, lose group defense, lose cooperative breeding benefits. 
· Species Interaction (
· [bookmark: _GoBack]Predator/prey relationship
· As the predator population increase, the prey population will decrease because they are being eaten by predators
· When the prey population falls, then food for the predators will decrease so the predator population might decrease 
· Mutual regulation of size 
· When prey population is big, there is a lot of food for the predators (lots of resources to put into reproduction) so the predator population starts to increase but then there is a greater need for food, and the predator population will start to decline because of lack of food causing starvation, which saves the prey from predation  cycle in population 
· Competition 
· Two or more species using or fighting for the same resource 
· Influence distribution superior competitor might exclude the inferior competitor 
· Population size is lower  each species only gets some of the resource if they share the resource
· Mutualism 
· Symbiosis: Intimate relationship between two species, different than mutualism 
· Mutualism: two species gaining benefits by exploiting one another (ex. I’m going to steal your stuff and your going to steal my stuff)
· Obligate mutualists: they rely on the other one to be present, distributions will overlap, effects population sizes
· Parasitism 
· A lot like predation
· The parasite is living in a host, the parasite is benefited, the host is negatively impacted
· For predator/prey, its just about food resources, in parasitism, the parasite gets food but also habitat on the host, so it affects the body of its host (the relationship is more intimate than predator/prey)
· Regulates population size
· If a parasite relies on a host for habitat, you aren’t going to find a parasite where you don’t find a host parasite distribution overlaps with the host distribution 
· Where the host is really dense, there will be a high density of parasite 
· Sex Ratio and Mating System 
· Females can constrain reproduction, might expect more females to lead to higher population growth 
· But, what is the mating system? Monogamous or polygamous?
· Body Size 
· The bigger you are, the less dense the population will be because you can only fit a few individuals in a space 
· Large organisms can’t pack as tightly together like small organisms can 
· You can’t put 100 elephants in a meter2, but you can put thousands of bacteria in a meter2
· Modelling population Growth 
· We can try and bring some of these concepts together when we are looking at population size 
· If we want to describe population growth in a population, then there are a couple of ways
· N= population size
· delta= change 
· deltapopulation = # of births (B) - # of deaths (D)
· Per capita (per individual) rate of increase
· Birth rate per individual: b= B/N
· Death rate per individual: d= D/N
· Quantify how the population is changing with a rate of change equation:
· Per capita rate of change: r= b-d (birth rate – death rate) 
· If birth rate is lower than death rate, there will be negative number (population size is decreasing), if birth rate is higher than death rate, there will be a positive number (increase in population size)
· Population is at equilibrium if death rate and birth rate are the same. Just because a population isn’t changing, it just means that baby’s are being born at the same rate that people are dying 
· If we want to know how big a change is happening, we can look at the dynamic change in N (population):
· Per capital rate of change divided by population 
· If r is .5, that means on average half an individual is being added on behalf of every individual in the population 
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