Class Notes: 7/11/2010

1.) Introduction


-What is Ecology?


-The scientific study of the interactions between organisms and their environment (Campbell, Reece, pg 1092)




The scientific study of the interactions that determine the distribution and abundance of organisms (Krebs pg 2)




“Ecology is the scientific study of the processes regulating the distribution and abundance of organisms and the interactions among them, and the study of how these organisms in turn mediate the transport and transformation of energy and matter in the biosphere (i.e. the study of the design of ecosystem structure and function)”- Ecology 1.018 Notes 2006




- Abiotic- interactions with the non-living world

- Biotic- interactions with other organisms


- Why are you interested in ecology? What do you think we are going to learn? Why should anyone study ecology?
· -One might be interested in knowing how the world works

· -Applied ecology- using ecological principles to maintain conditions necessary for the continuation of present day life

· -Industrial Ecology- Takes the pattern and processes of natural ecosystems as a design for sustainability (waste of one is the raw material of another)

· - Ecological Engineering- manipulate the ecosystem by humans for our purposes, using the self-organizing principles of natural ecosystems

· What is a microbe?
· Micro-organism is something that you can not see with the naked eye, practically it is a single celled organism

· Classification: Living-Non-living

· Living: Three domains of life- Eukaryotes, Bacteria and Archaea

· Give an example of each microorganism

· Eukaryote: Bread, wine or beer (yeast)

· Bacteria: Yogurt (production of lactic acid from fermenation of lactose reacts with milk proteins to give texture and tang)

· Archaea: (Tooth paste- causes gingivitis?- Pictures from Brocks?- a termite?)


-Why study the ecology of microbes?

· Importance in the Earth’s history- Oxygen changed the basic biochemsitry of the earth and was produced by microbes

· The Early Earth’s atmosphere was thought to mainly come from volcanic gases
· Present day volcanic gases

· Water Vapor       50--60% 

· Carbon Dioxide 24% 

· Sulfur 13% 

· Nitrogen  5.7% 

· Argon 0.3% 
· Chlorine 0.1% 
· Prokaryotes (which are bacteria and archaea) began to oxygenate the early Earth through photosynthesis

· Today, Eukaryotes (both single cellular algae and multicellular plants) are also responsible for O2 production, but back then it was only prokaryotes

· If these organisms can make beer, wine, yogurt, etc. imagine what they are doing to the whole earth

· Importance in the ocean

· How many are in a drop of seawater? (1,000 in 1 ul)

· How many in 2 liters? (2 billion)

· How many in a pool (2,000,000 L- 2 x 10^15)?

· How many in the ocean (1x 10^30)?

· Microbial ecology helps us to determine what all of the microorganisms we have identified are doing (from where they are located we can guess at their function and try to test that)

· Ecology of microorganisms on the human body

· Many people are trying to understand how microorganisms that live in your body without making you very sick contribute to your body functions

· Obesity, nutrition, cancer and allergies


-What are the different ways that people study ecology?



-descriptive- go out to the field and count the total number of organisms and where they live



-functional (how does this system operate?)




-An example of functional might be a cage experiment where you try to determine whether one organism is eating another which prevents it from living in a specific place



-evolutionary (why does natural selection favor this solution?) (Krebs pg. 7)




-Why does natural selection favor this ecological solution? Long term effects of predation  might select for camouflaged organisms.

Comparison- (we’ll be making comparisons between ecology of macro-organisms and micro-organisms to highlight provide more insight into special characteristics of microorganisms- they aren’t just smaller, you know)

Descriptive Ecology Comparison-

In macro-biology, it’s “easier” to do descriptive ecology- people have been doing that for hundreds of years. This is because you can see the organisms much more easily with the naked eye, and many of the physical characteristics (shape, number of limbs, axial symmetry) give a good indication about their relation to another organism.


-So for example, when one goes out and looks at a bird, with a good guide book, you can determine which species it is and mark it down as a “+” in your notebook for that species in the location you are at. Also, mark and recapture studies where you mark your organisms, then you go back and recapture organisms again at a different time. The total number of marked organisms you have recaptured gives you an idea of the total number of organisms.

In micro-biology, it’s “harder” to do descriptive ecology, in the sense that you can’t see the organisms with your eye, so people have only been doing it (well) for only decades. You need other technology. If you look at a sample of water under the microscope and see a bacteria, you don’t know what kind of bacteria it is just by looking at it or studying it under the microscope. Instead, you need to  have more sophisticated ways of asking what it is. Some techniques have been developed to make this easier, but it’s still not as accessible as with macro-organisms. No way to do a mark recapture experiment.

Functional Ecology Comparison-

Functional studies might be about equally difficult with macro-organisms as with micro-organisms.


-With macro-organisms, you can place some specific types of organisms (especially ones that are stationary- like plants or mussels) in a cage or in chamber with different conditions to see whether predation (what is predation?) or light might be affecting the total number of your target species in this area. 


-Problems with macro-organisms can arise when the organisms is sensitive to your experimental conditions, or they have a very large home range that you can’t maniputlate.


With micro-organisms, you can do essentially the same thing, where you might remove larger organisms that eat it, or add nutrients to a bottle to see if then the organism can grow. This system can’t be as well defined as it might be with macro-organisms, but you might be able to test a larger number of total types (not just stationary macro-organisms)

Evolutionary Ecology- Comparison

You can more easily understand the evolution of organisms that have a shorter generation time (hours vs. years- decades). So you might be able to manipulate microorganisms

