IB Biology II: Ecology Notes Topic 4
I.ECOLOGY

1. ecology - the study of relationship between living organisms and their environment.

2. species - organisms that can be interbreed and produce fertile offspring

3. habitat - environment in which a species normally lives.

4. population-collection of populations living together in an environment
5. community-a collection of populations living together in an environment
6. enviornment- abiotic (physical & chemical aspects of an organism’s environment) and biotic surroundings (relating to life or living organisms)

7. ecosystem-communities and the abiotic environment
8. six components of ecosystem (three biotic, three abiotic):
BIOTIC:

· producers – autotrophs synthesize food
· consumers – heterotrophs obtain from other sources
· decomposers - break down organic matter during the process of obtaining nutrition (two types above)
· detritivores-organisms that ingest non-living organic matter – earthworms & vultures

· saproptrophs-organism that lives on or in living organic matter, secreting digestive enzymes into it & absorbing the products of digestion – mushrooms & bacteria

ABIOTIC

· organic matter
· inorganic matter

· climate

II. ECOSYSTEMS

1. Levels of organization (individual, population, community, ecosystem)

2. Energy flow through ecosystem (energy lost between trophic levels)
·  Kinds of energy (chemical, mechanical, electromagnetic, thermal) – initial energy is the sun for almost all communities
· Heat and temperature (e.g., a tiny match can have a very high temperature but only a very small heat content, while a tub of warm water can have a relatively low temperature but due to its large mass, it would have a very large heat content)

· 1st law of thermodynamics (energy is neither lost nor gained)

· 2nd law of thermodynamics (every transfer of energy results in less useful energy available, or an increase in entropy/disorder/low quality energy/heat) 

· NEVER 100% 

· Photosynthesis(capture of sunlight energy, using water and carbon dioxide and producing oxygen and carbohydrates)

· Respiration (splitting carbon and hydrogen carbohydrate and recombining them to produce carbon dioxide and water and releases energy)
3. Food chains and food webs involves primarily energy flow- A-> B, but also includes material cycling- 
Example: plankton-> fish- > seagull-> eagle

· Organic matter & Inorganic matter

· Climate

· Trophic levels – level of food chain at which an organism is found --- producer(primary consumer(secondary consumer( tertiary consumer

· Food chain should include a producer, (autotrophs), consumers (heterotrophs)(herbivores, carnivores, omnivores), and decomposers (heterotrophs) (scavangers, saprovores, detritivores, decomposers)

· Energy flow in food chain = energy losses between tropic levels include material not consumed, material not assimilated, and heat lost through cell respiration pyramid of energy = kJ/m2y  (NEVER 100% = 10-20%)
4. Food web- food chains that are interconnected & show feeding relationships between community members --- nonlinear and branching
5. Material cycling (nutrients) through [image: image1.jpg]


ecosystems(conversation of matter)
· Water cycle
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· Carbon cycle

III. The ecology of organisms

1. Ecological Indicator Species

· Organisms integrate many factors together in their response to the environment, and often provide a better overall judgment of that environment 
· Large and longer-lived species usually make better indicator species than small and short-lived ones because small organisms may more quickly come and go from time to time and place to place;

2. Habitat- and organism’s address

· Habitat is the place where an organism lives, or the place where one would go to find it;

· Small differences would be called microhabitats.

· Habitat may also refer to the place occupied by an entire community of interacting populations

3. Ecological niche- an organism’s profession

· Niche is a more inclusive term than habitat, and includes not only

  1. The physical space occupied by an organism (spatial niche)

  2. Its functional role in the community (trophic niche)

3. Its position along the various environmental gradients such as temperature and moisture (multidimensional niche)

· Ecological niche depends on where an organism lives, what it does (how it transforms energy and cycle elements, behaves, responds to and modifies its physical and biotic environment), and how it is constrained by other species;
· Species that occupy the same or similar ecological niches in different geographic regions are known as ecological equivalents, and may or may not be closely related taxonomically.
IV. The Ecology of Populations


1. Population Density

· Population size in relation to some relation to some unit area;

· Expressed as number or biomass per unit area;

· Density Dependent Factors include food and territory 

· Density Independent Factors include floods, earthquake or avalanche 

2. Birth rate or natality
· The number of births per unit time;
· The inherent ability of a population to increase in size;

· May vary with the size or age distribution of the population, or with the condition of the environment
3. Death rate or mortality
· The number of deaths per unit time;

· May vary with the size or age distribution of the population, or with the condition of the environment
4. Growth rate or population growth

· The number of new organisms in an area to the population of that area (added per unit time)

·  Can also be expressed as the birth rate minus the death rate
5. Biotic potential or reproductive potential (Exponential growth)
· The growth rate of a population when the environment is limiting in any way;

· Unlimited environment refers to available space, food, and favorable conditions;

· It is a sum of the specific growth rate of all the individuals in the population (The more individuals there are in the population the faster they will breed)

·  Results in a J-shaped growth curve showing exponential growth (compound interest  & positive feedback)
6. Environmental resistance and “Carrying Capacity”
· Environment resistance is the difference between the biotic potential of a population and its actual growth rate;

· Environmental resistance implies the existence of a “carrying capacity”, or the number of individuals of a particular species that can survive over the long term in a certain area.

· The existence of a carrying capacity results in an S-shaped growth curve.

1.  Exponential Growth Phase - growth accelerates as the population becomes established (no limit factors because the population is small), nears an exponential rate as the population expands out into the available habitat

2. Transition Phase – population increases so competition for resources increase so growth slows down as different environment factors begin to become limited.

3. Plateau Phase - finally leveling off which represents the carrying capacity (K) (negative feedback)
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