Chapter 18   Ecology of Organisms and Populations.

I.  Ecology: The scientific study of the interaction between organisms and their environments 

We have always had an interest in other organisms and our environment.

Natural history is the ‘discovery science’.

A. Two Major Components of the Environment


1.  Abiotic component-non living chemical and physical factors such as water, wind, soil, climate.


2.  Biotic component-living factors-all other organisms that are part of an individual’s environment.

B.  Hierarchy of Interactions


1.  Organismal Ecology-evolutionary adaptations that enable individual organisms to meet the challenges posed by their abiotic environments. Studies on individuals-how they adapt and function in their environment.   What enables whales to dive for so long?  The distribution of organisms are limited by their abiotic conditions they can tolerate, i.e. earthworms must be in moist environments.


2. Population (individuals of the same species living in a particular geographic area at the same time).

Population ecology:  concentrates mainly on factors that affect population density and growth. What factors limit the number of striped mice that can inhabit a particular area? Limited Resources

3. Community (all organisms that inhabit a particular area; an assemblage of populations of different species).  

Community ecology:  studies interactions between species, such as predation, competition and symbiosis, affect community structure and organization.  What factors influence the diversity of tree species that make up a particular forest?


4.  Ecosystem (all abiotic factors in addition to the community of species in a certain area i.e. a forest ecosystem includes not only the organisms, such as diverse plants and animals, but also the soil, water sources, sunlight and other abiotic factors of the environment.

Ecosystem ecology: study of energy flow and the cycling of chemicals among the various biotic and abiotic factors.  What processes recycle vital chemical elements such as nitrogen within a savanna ecosystem?

A.  Major Abiotic Factors of the Biosphere

1.  Sunlight-Solar energy powers nearly all ecosystems.  Water- most photosynthesis occurs near the surface

In many forests-shading by trees creates intense competition for light on the ground.

2. Water: aquatic organisms must deal with water balance.

3.  Temperature-Environmental temperature is an important abiotic factor because of its effect on the metabolism.  Mammals and birds are endotherms-they can regulate their internal temperature separate from the environment up to a point.  If you are outside and it is 50 degrees, your body temperature is still 98.6 F.  Ectotherms cannot regulate their internal temperature.  If it is 50 degrees outside, the body temp of a lizard or any other reptile or amphibian will be 50 degrees.  Their body temperature is the same as the environment. 


4.  Wind:  Some organism depend on nutrients blown to them by the winds.  Many plants depend on wind for dispersal of pollen and seeds.  Wind damage creates openings in forests contributing to the patchiness of ecosystems.


5.  Rocks and Soil-Physical structure and chemical composition of rocks and soil limit the distribution of plants and animals that feed on them
6. Periodic Disturbances:  Fires, hurricanes, tornadoes and volcanic  eruptions can devastate biological communities

B. The Evolutinary Adaptations of Organisms:

1.Physiological Responses-Long term physiological response-acclimation adaptations that allow them to stay underwater for long periods of time (up to 1-2 hours).  

2. Anatomical Responses:  Many animals grow thicker fur in winter or change colors for camouflage in winter.  Cat’s fur fluffs up on cold days, so do we (goosebumps instead of hair). This is a physiological  response to the environment that is caused by the constriction of blood vessels.   Thermoregulation which occurs in seconds.

3. Behavioral Responses:  Many animals ( birds, caribou) migrate during winter months and back in the spring.  Humans wear more clothing in the winter, build fires and turn on heaters to warm them.

C.  Population Ecology: focuses on factors that affect a population’s size, growth rate, density and population characteristics including population structure and dispersal pattern.

C. Population Ecology

The human population explosion is now Earth’s most significant biological phenomenon.  The human population doubled from 3- 6 billion in just 40 years.  Every 3 years the world’s population increases by the population equivalent to the US.  

A female salmon produces millions of eggs in a single event and then dies.

On average 1 species of plant or animal go extinct every 20 min.  More species have gone extinct in the last century that in the 100,000 years before.  Human Cultural and Technological Evolution is faster than our biological evolution.

Population ecology is used to understand the problem of human population growth. 

Population ecology focuses on factors that influence:

1. Population size: Number of individuals in the population

2. Growth rate:  looks at the number of births and deaths over time as an indicatory of growth rate.  Exponential growth when resources are unlimited.  Logistic growth:  population growth stabilizes due to the carrying capacity of the environment.  Humans are currently in exponential growth.  Population limiting factors:  

.
3. Density: number of individuals of a species per unit area-Carrying Capacity:  the number of individuals in a population that the environment can maintain (carry) with no net increase or 
4. Characteristics: A.  Structure of populations, more females than males; percent young to percent old.  

B. Patterns of Dispersion=Dispersal patterns of a population range from clumped to uniform to random as determined by various environmental or social factors.

