Ecology Midterm – Study Guide:

1.  Ecology and what is it about (what do ecologists do?).


Ecology is the scientific study of the distribution and abundance of organisms and the interactions that determine distribution and abundance.  Early ecologists needed to know how to manage their living and sought to understand the distribution and abundance of organisms in order to apply that knowledge for their own collective benefit.  Ecology now covers fundamental, “pure” science – e.g., Chinese herbs that control pests.  Applied science – applying knowledge to a goal – e.g., integrated pest management.  Predictive or Descriptive.  Often involves careful observation and monitoring.  May also involve and require manipulative field experiments – e.g., AK Wolf.  Or controlled laboratory experiments.  May often lead to mathematical models.
Explanations:  Proximate – here and now; often immediate



Ultimate – long term.

2.  Scales:  biological, time, space.


Ecology operates different scales:  time, space, biological.

Biological Scale:  sub cellular particles, cells, tissues, organs.
Realm of ecology deals with individual organisms, populations (indivs of same species) communities (consisting of more than 2 pops) and ultimately ecosystems (consisting of plant and animal communities and their physical environments, and biosphere (Earth).

Time Scale:  ecological succession:  successive and continuous colonization of site by certain species, accompanied by extinction of others.  Primary and Secondary.

Spatial Scale:  microflora within termite’s gut vs. worldwide impacts of global climate change.

3.  Research 101:


Significance testing:  scientists, including ecologists, and statisticians established convention of significance testing.  This says that if P<0.05 (5%), results are described as statistically significant and confidence can be placed on effect being examined. – is a strong association between miles of road and grizzly bear survival.
Where P<0.01 (1%), results would be described as highly significant

If P>0.05, is no statistical foundation for claiming the effect exists.

· there is really no effect of ecological importance

· Data simply not good enough or not enough of them, to support the effect even though it exists.

· Effect itself is real but weak; extensive data are needed but not yet collected.

4.  Sampling: random, stratified, stratified random.


Random – to prevent bias, particular sample must have equal chance being selected – selected at random.

Stratified – selecting a particular location, plot, or group/strata.  However, lose statistical owner.

Stratified Random Sampling – Study plot divided into number of equal-sized parts and random sample taken from each.  Avoids bias of selecting particular spots for sampling.

5. Evolution – Malthus, Darwin, Wallace, Mayr and Dobzhansky?


Malthus – wrote an essay on the principle of population.  Concerned with human population and realized if the population would continue to grow and remain unchecked would be capable of doubling every 25 years.  Realized that limited resources slowed the growth of populations and placed limits on their size and that disease, wars and other disasters played a role.
Darwin – ecologist.  Hms beagle.  He gradually developed the view that the natural diversity of nature was the result of a process of evolution in which natural selection favored some variants within species through a “struggle for existence.”  Developed this theme over 20 years.  

Wallace – also an ecologist.  Had the same thoughts about evolution and natural selection and wrote to Darwin spelling out all the essentials of the same theory.  He explored and collected samples in the river basins of the Amazon and Rio Negro.

Mayr and Dobzhansky – proposed and empirical test that could e used to decide whether two populations were part of the same or two different species.  They recognized organisms as being members of a single species if they could, at least potentially, breed together in nature to produce fertile offspring.  Biospecies.

6.  Brown Trout study – Look through mayfly nymph studies in New Zealand streams.  Does exotic predator (brown trout) have direct effect on native fish?  Mayflies?  Does affect cascade through to other species?  Net primary production, net secondary production.

Old Field Succession – Temporal analysis (over time).  Ecological Succession:  primary vs. secondary.  Annuals vs. Perennials (later stages).  Study such as this shows correlations rather than cause and effect.  Can also see utility of within field analyses vs. betw. Field analyses to document species sequence associated w/succession and role soil nitrogen in succession.

Hubbard Brook NH – Spatial analysis but over long time period.  1963 to present day.  Using small water shed analysis to assess input and output of chemicals from terrestrial communities, temperate deciduous forest.  Completely clear-cut forests in 1 of 6 catchment basins.  Discovered and predicted long term impacts from acid rain/precipitations.

Genetically modified plant modeling – predicting impact GM crops on biodiversity requires not only understanding how ecosystems works, but on how farming community will respond.
7. Industrial Melanism – one of the most dramatic examples of natural selection.  Due to environment, pollution – black or blackish form moths due to dominant gene producing black pigment melanin.  Peppered moth.
8. Species – a group of organisms that can at least potentially, breed together in nature to produce fertile offspring.  

