Exam Review- BIOL 2060

Unit 1

Ecology- A scientific study of interactions between organisms and their environments. It is both abiotic (non-living) and biotic. Charles Darwin’s grandfather, wrote a book called The Botanic Garden. It describes his ideas about the geological history of the earth. 
The scientific method begins with an observation. 
· A hypothesis is simply a tentative explanation for the observation.  Example:
Observation:  There are no eastern meadowlarks found in northern Ontario.
Hypothesis:  Temperatures in northern Ontario are lower than the physiological temperature tolerance of eastern meadowlarks.
Prediction:  The current northern distribution limit of eastern meadowlarks will be at a higher latitude than the historical northern distribution limit due to climate change.
· Scepticism- The constant examination of the evidence, arguments and reasons for our beliefs. 

Principles of sampling design:
· Random sampling- The best type of sampling because it is unbiased.
· Systematic sampling- You take your samples at predetermined, regular intervals across the area the area you are sampling. 
· Haphazard sampling- The simplest, but least desirable, method. 
How many samples to take?
- The more samples you take, the more accurate your results will be. For example, if you are sampling mature trees in a forest, their abundance likely won’t change much over a year, and relatively few samples at any time of the year will be sufficient to provide a good estimate. 
· Quadrats can be used to randomly sample non-mobile organisms such as dandelions and moss. 
The three general approaches used to test hypotheses:
· Comparative approach -(also called observational or descriptive approach) takes simply measurements of organisms in their natural habitat, without any manipulation of environmental factors.
· Experimental approach – In field studies, also called manipulative approach, you apply a stimulus and measure the response of the organisms to that stimulus. This allows you to have control over the environmental factors that you think are affecting the structure or function of the system. 
· Modelling approach- Involves the building of mathematical simulation model of the way you think the system works. A model is a computer program, which is artificial. It is not reality, but what you make of it to be. 

Principles of Experimental Design:

E=Experimental Unit – The piece of experimental material that you apply your treatment to. 
T=Treatment-The experimental manipulation that is applied to the experimental unit. Example, one treatment could be adding high concentration of nitrogen fertilizer to the plot of vegetation. 
C= Control- Experimental unit that does not receive a treatment and functions as a baseline to which the treatments are compared. 
R=Replicate- the more replicates you the have the better it is. By having this, you create a treatment order to avoid bias. 
R= Randomization- The random assignment of treatments to the experimental units rather than using a subjective approach which may be biased. 
Response variables- The “things” that you measure to determine the effects of the treatments. Example, a dependent variable, usually a large number of possible measures you could take so you can take measurements. 

-Primary research articles are found in scientific journals. Are original research conducted by authors. They follow the IMRAD format, (Intro, methods, results and discussion sections). 
· Meta-analysis is a type of review article in which the authors conduct a literature search for all research articles on a particular topic. 
· Review articles are written summarizing the current state of our knowledge on that subject. 
· Popular science articles- Popular magazines such as Canadian Geographic. They provide scientific information. 
· Peer review- Process whereby other people check what is written before it is published. 

Macroclimatic variability – How temperature and moisture vary over large spatial scales. 
· Two important abiotic conditions are temperature and moisture. 

Solar radiation and global temperature patterns
· Temperatures tend to be hot near the equator, and cold toward the poles. This is a consequence of the earth’s being a sphere. 
· At equator- warming effect of the sun is greater because the incident radiation hits the earth almost perpendicularly and the energy of the beam light is concentrated over a small area. 
· [bookmark: _GoBack]Higher latitudes- the incidence light is spread over larger areas because of the curvature of the earth. (The warming effect of the sun is less as you go from the equator to the poles). 
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