Ecology Notes
Ecology - The study of interactions among organisms and between organisms and their environment.

Biosphere - the combined portions of the planet in which life exists, including land, water, and air or atmosphere (about 8K up and 11 K deep).

The study of ecology ranges from the study of an individual organism to populations, communities, ecosystems, biomes, and the biosphere.

Species - a group of organisms so similar that they can mate (breed) and reproduce fertile offspring.

Populations - groups of individuals of the same species and live in the same area.

Communities - the groups of populations that live together in a defined area.

Ecosystems - a collection of all the organisms that live in a particular place together with their nonliving or physical environment.

Biome - a group of ecosystems that have the same climate and dominant communities.

Ecological Methods

Regardless of the tools they use, ecologists follow three basic approaches:

· observing

· experimenting

· modeling

All three rely on the application of the scientific method.

Observing:  asking ecological questions, e.g., "What species live here?"

Experimenting: testing a hypothesis, in the laboratory or in the field.

Modeling:  mathematical formulas or other methods to predict or gain insight into complex or long-term phenomena (e.g., global warming).

Energy Flow
All organisms need energy to carry on basic life processes and interactions with their environment.

Sunlight is the main energy source for life on Earth.

Some types of organisms rely on the energy stored in inorganic chemical compounds.

Autotrophs - organisms that capture energy from sunlight or chemicals to produce food; they assemble simple inorganic compounds into complex organic molecules.

Examples: plants, some algae, and certain bacteria

Producers (another name for autotrophs)

Photosynthesis - autotrophs use light energy to convert carbon dioxide and water into sugars, starches and oxygen.

6CO2 + 6H2O  --light( C6H12O6 + 6O2
Photosynthetic bacteria are called cyanobacteria, which are most common in wet places such as salt marshes and tidal flats.

Chemosynthesis - when organisms use chemicals to produce carbohydrates from carbon dioxide and sea water.

Consumers (heterotrophs - animals, fungis, and many bacteria)

Heterotrophs - organisms that rely on other organisms for their energy and food.

Herbivores - animals that obtain energy only from eating plants

Carnivores - animals that eat other animals.

Omnivores - animals that eat both plants and animals

Detritivores - animals that feed on plant and animal remains and other dead matter.

Decomposers - bacteria and fungi that break down organic matter

Feeding Relationships
Food Chains

Food Webs 

Trophic levels

Ecological Pyramids
Energy pyramid

Biomass pyramid

Pyramid of numbers (of organisms)

Because each trophic level harvests only about one-tenth of the energy it consumes from the level below, it can support only about one-tenth of the amount of living tissue.

Cycles of Matter
Unlike the one-way flow of energy, matter is recycled within and between ecosystems.

Biogeochemical cycle - cycling of chemical and other matter through biological, geological and chemical transfers throughout the biosphere.

The Water Cycle
Evaporation - the process by which water changes from liquid to atmospheric gas.

Transpiration - water evaporating from the leaves of plants.

Nutrient Cycles
Nutrients - all the chemical substances that an organism requires.

Every living organism needs nutrients to build tissues and carry out essential life functions.  Like water, nutrients are passed between organisms and the environment through biogeochemical cycles.

The Carbon Cycle

The Nitrogen Cycle

Nitrogen fixation

Denitrification

The Phosphorous Cycle

Nutrient Limitation
Primary productivity

Limiting nutrient

Algal bloom

