Unit 6: Ecology

All organisms on Earth must interact with the both living and non-living things that surround them. Ecology is the study of how organisms interact with the living and non-living environment. 

The environment is every living and non-living thing that surrounds an organism. Example- climate, plants, animals.

An ecosystem is made up of:

1. biotic factors: all the living things in an environment, such as bacteria, plants, animals, insects.

2. abiotic factors: all the non-living things in an environment, such as soil, water, energy, sunlight, acidity.

**see figure 6-1 on page 88**

Each living thing has its own specific environment, called its habitat. Examples: forests, oceans, deserts, etc.

All organisms of a species that live in the same area make up a population. Many populations combined make up a community.

The Earth’s biosphere is the portion of our planet in which life is found. This extends from the deep oceans to the atmosphere high above the surface. In the biosphere, all living things interact and compete for vital resources such as food, water, and shelter.

Environmental Limits on Populations

If resources were unlimited, every population would grow infinitely. However, each ecosystem has a limited amount of resources which influences how organisms interact. Some basics:

1. competition: the struggle for resources among organisms. As resources increase, so do population sizes.

2. Factors that limit the size of a population are known as limiting factors. These can be both biotic and abiotic.

3. Interactions between predator and prey. As predators feed upon prey, they limit their population size. If too many prey are killed, predators will begin to starve and their population size will decrease.

4. The maximum number of organisms that an ecosystem can support is its carrying capacity. This is determined by energy, water, oxygen, minerals, etc.

Population Interactions

Every population is linked with every other population in an ecosystem. The role that each species plays in the ecosystem is called its niche. Only one species at a time can occupy a specific niche (competition). 


Example: accidental introduction of zebra mussels

Food Chains: used to represent relationships between predator and prey. These include the following members:

1. autotrophs: aka producers, are the photosynthetic organisms that make their own food.

2. heterotrophs: aka consumers, acquire food by eating other organisms. 3 types:

a. herbivores: eat only plants

b. carnivores: eat other animals (meat)

c. decomposers: break down wastes and dead bodies, play an important role in recycling resources!

3. Scavengers: feed on dead organisms but do not kill them for food. These are nature’s “clean up crew”. Scavengers are different from decomposers! Example: vultures

4. Parasites: organisms that live and feed on or in their host. These include fleas, leeches, mosquitoes, tapeworms, ticks.

Another method of illustrating the interactions among organisms is the food web. This shows the many interconnected food chains that exist in an ecosystem. 

Energy Flow Through an Ecosystem

An energy pyramid is a diagram that shows the transfer of energy through a food chain. 

Each block represents the amount of energy that was obtained from the organisms below it. Notice that each level is smaller due to loss of heat as organisms carry on their life processes.

The continual input of energy (sunlight) is required to keep the process going. Without the energy of the sun, life on Earth would end rather quickly.

Decomposers: nature’s recyclers

Decomposers extract the energy from dead organisms and their wastes and use it to support their own life processes. The process of breaking down wastes and dead organisms into raw materials is called decomposition. This releases C, H, O2, and N2 back into the environment. 

Biodiversity is a measure of the degree to which species vary within an ecosystem. A stable environment (little change) promotes greater diversity, while an unstable environment can greatly decrease diversity. Biodiversity is also vulnerable to:

1. natural disasters- earthquakes, volcanoes, tsunamis, hurricanes that can kill entire populations

2. human activities- deforestation, pollution, development, poaching of animals

Is biodiversity beneficial to humans? Absolutely. The more species that are living, the more genetic variation there is. An example of this is the rain forests. These have provided humans with medicines, insecticides, and other useful resources.

It is a scientific fact that environments will change over time. This is called ecological succession. Every species modifies its environment. Other organisms must adapt to these changes in order to survive. Examples of succession:

1. bare rock ( weathered to soil ( vegetation such as grasses and shrubs accumulate ( eventually a forest develops

2. small lake or pond ( sediments accumulate ( lake becomes shallower, eventually filling in ( vegetation ( forestation

