College Biology – Honors

Chapter 4

Weather is the day-to-day condition of the atmosphere.

Climate is the average, year-to-year, decade-to-decade, temperature and rainfall in a particular region.

Latitude directly effects climate.  Latitude determines the distance from the equator, north or south.  Because of the angle that the earth rotates on its axis the sunlight strikes the Earth at varying degrees.  Seasonal changes will occur as the Earth revolves around the Sun also.  The intensity of sunlight has a direct relationship to temperature and precipitation, which are the determining factors for climate. 

The 3 main climate zones are Polar, Temperate, and Tropic Zones. See page 88 to identify the latitudes of each of these zones.

Unequal heating of the Earth’s surface drives ocean currents and winds, which in turn transport heat around the Biosphere.

The Greenhouse Effect  is the trapping of heat, reflected from the earth’s surface, by

certain gases.  The result of the Greenhouse Effect is Global Warming and a change in climate.  The following is a list of the main Greenhouse gases:

Carbon Dioxide 

Sulfur Dioxide

Methane


Nitrous Oxide

Water Vapor
Biotic and Abiotic Factors

Biotic Factors are influences that organisms exert on an ecosystem. (life factors)

Abiotic Factors are influences that physical or non-living, exerted on an ecosystem. (non life factors)  The following is a list of factors that influence an ecosystem.  Put an A  next to each factor that is Biotic and a  B  after each factor that is Abiotic.

_____Temperature          _____Wind Speed             _____Rainfall

_____Parasitism              _____Population Density    _____Competition for Breeding

_____Biodiversity           _____Elevation                  _____Competition for space

_____Food availability    _____Depth                       _____Soil Nutrients

_____Slope                    _____Available Sunlight      _____Plankton

Ecologists use two words quite often.  They are Habitat and Niche.  Habitat is simply the location or area in which an organism lives.  It includes all the biotic and abiotic factors in that area. 

Niche is the part an organism plays within a given ecosystem.  The role of an organism plays is considered its niche.  An organism’s niche includes such factors as it’s diet, when it is active (diurnal or nocturnal), its breeding season, its trophic level, or whether it’s a predator or prey.

Interactions of Organisms Within a Community

Organisms in a community interact or relate to each other in a few different ways:

Competition – organisms of the same or different species use an ecological resource at the same place and time.  These resources are limited, not unlimited.

Predator/Prey – the interaction where one organism hunts and captures another organism for its food supply.

Symbiosis – is any relationship where 2 organisms live closely together.  There are 3 types of symbiotic relationships.  They are:


Commensalism –


Mutualism –


Parasitism – 

There is a rule in Ecology that states that when there is direct competition, no 2 organisms can occupy the same niche, in the same habitat, at the same time.  Does that make sense to you?  There is usually a winner or a loser, and some species  gets excluded.  That rule is known as the Competitive Exclusion Principle.  In nature losing organisms do not usually survive.  The ability to adapt to different niches is important.  Let’s consider an example; that of an owl and a hawk.  Both are highly ranked in a food chain. If they competed directly and both hunted at the same time of day, in the same habitat, one of these species would not survive.  Obviously they don’t occupy the same niche. The hawk hunts prey during the daylight (diurnal), and the owl hunts during the night (nocturnal).

Ecological Succession - evolution of an ecosystem toward a more complex biodiversity.
Primary Succession – Occurs after a major natural disturbance, such a glacial retreat, or volcanic eruption. This usually occurs on a newly made or lifeless surface.

Secondary Succession – Occurs after a man made disturbance, or a natural event in which the soil is somewhat preserved.  Examples include a forest fire or abandoned fields, roads, even lots.

Aquatic Succession


Fresh Water – Occurs in relatively shallow lakes and ponds.  An ecosystem can

                                evolve from a shallow body of water, to a swamp, to a marsh, to a

                                field, to a sparse forest, to a mature forest, to an old growth   

                                forest, in time… Sey What?                                                                                                                                                                                                                                                        

Marine – Occurs on a section of lifeless ocean floor with the death of a 

                       humongous marine animal, like a whale.  See pages 96 & 97.                                                                                                                                                                                                                                               

Island Succession – Occurs on a newly formed volcanic island.

The Land Biomes

You can group the land biomes into 3 simple categories: forests, deserts, & grasslands.

Forests                                                  Deserts                                      Grasslands

Coniferous (Boreal / Taiga)                    Polar Ice Caps / Mts.                  Prairie

Deciduous (Temperate)                          Tundra                                        Savanna

Rain Forests(Tropical /Temperate)         Desert(Chaperal)                       Steppe

Each biome has a characteristic rainfall, temperature, and ecological community. There are many different ways to classify biomes. These biomes are classified simply by vegetation and annual rainfall.  Biomes are determined mostly by latitude, partly by elevation, and partly by topography.

Aquatic Biomes – determined by water depth, water flow, temperature and chemistry.


Fresh Water Ecosystems



Flowing –rivers, streams,etc.



Standing – lakes, ponds, etc.


Salt Water Ecosystems – are classified a couple of ways.



Depth – Photic and Aphotic Zones (approx. 600 ft.)



Distance from shoreline – Intertidal zone, Coastal Ocean, Open Ocean

The Ocean Floor – is divided into 4 zones



Continental Shelf



Benthic Zone (benthos)



Abyssal Plain



Trenches


Estuaries – wetlands formed where river water mixes with sea water.



Salt Marshes (sections of Sandy Hook) 



Mangrove Swamps (Everglades)

You know what climate is; but what is a microclimate?

Why are producers like plants not considered prey, and consumers like cows not considered predators?

What happens to biodiversity as you move from the Equator to the North Pole?

What happens to biodiversity as you move from the intertidal zone to the deep ocean?

