Chapter 4
Section 4.3:

Factors Affecting Ecosystems

Factors Affecting Terrestrial Ecosystems:

Soil

· The quality and amount of soil available are crucial factors in determining the size and health of the plant community.

· Soil is made up of a series of layers:

1. Litter – the upper layer of soil, composed mainly of partially decomposed leaves or grasses.

2. Topsoil – the soil layer beneath the litter; composed of small particles of rock mixed with humus (decaying plant and animal material).

· topsoil color indicates nutrients:

a) black – most nutrients

b) brown

c) grey – least nutrients

3. Subsoil – the soil layer beneath the topsoil, usually containing more rock particles and less organic matter

4. Bedrock – the layer beneath the soil, composed of rock

· Soil affects the number and types of plant species, thus it affects the number and type of animal species

· Soils can be acidic, neutral or alkaline (basic) depending on the pH.
· The pH is determined by:

a) Bedrock from which the soil was formed.

b) Plant matter that grows and thus decays in the soil.

c) Human interferences (pollution, burning of fossil fuels).

· The pH of the soil determines which plants grow the best

· Acidic Soils = blueberries, bush berry
· Mildly acidic = conifers

· Neutral = poplars

· Basic = sedge grass, bulrushes, sloughs
Available Water

· Water affects the climate of the ecosystem

· The amount of water is determined by the:

1. Amount of precipitation

2. Type of Precipitation = snow, rain, etc.

3. How long water stays in the top layer of the soil

4. Soil type = sand, clay, loam

5. Water Table = close or far from the surface

· Available water affects:

1. Number and type of plants

2. Leaching of nutrients

Temperature
· Temperature is part of the overall climate of a region.

· Organisms adapt to temperature fluxuations:
a) Chionophiles – adapted to snow

                                     - Ex. Snowshoe hare, polar bear

b) Chioneuphores – adapted to withstand winter conditions

        - Ex. Deer, voles, small mammals

c) Chionophobes – avoid snow and winter conditions

        - Ex. Migratory birds, hibernating animals
Sunlight
· The amount of sunlight affects ecosystems.

· By the equator sunlight is more or less constant throughout the year and is approximately 11-12 hours per day.
· Northern and Southern latitudes experience changes in the amount of sunlight at different times of the year.

Winter – little sunlight 

8:00am – 4:00pm

Spring – more sunlight

Summer – lots of sunlight 

4:00am – 11:30pm

Fall – less sunlight

Factors Affecting Aquatic Ecosystems:

Chemical Environment

· Fresh water vs. Salt water

· Amount of dissolved oxygen depends on the temperature of water, pressure (how deep), and the amount of salt or dissolved minerals.
Temperature and Sunlight

· The temperature and the amount of sunlight available at different depths of the water will affect aquatic ecosystems.

Water Pressure

· Plants and animals are adapted to specific water pressure.

Seasonal Variations in Canadian Lakes
· As water cools, it becomes more dense.

· At 4ºC water is the densest and will sink to the bottom.

· At 0ºC, water is less dense, thus ice floats. 

· Winter:

Ice

Epilimnion        0ºC (less dense)

Thermocline

Hypolimniom   4ºC (more dense)

If the ice is snow covered, no light penetrates, no photosynthesis so dissolved oxygen decreases and organisms die.

· Spring:

Spring overturn = Wind stirs the water. Air (oxygen) mixes with the water which increases dissolved oxygen. Water layers warm become denser and mix, allowing oxygen to be mixed evenly.

· Summer:

Hot days, make 3 distinctive layers.

Layers do not mix.

Dissolved oxygen does not move between the layers.

Epilimnion – low oxygen due to warm temperature

Thermocline – some oxygen

Hypolimnion – has oxygen due to cold temperature, but not replenished until wind causes mixing.

· Fall:

Temperatures cool to 4ºC, dense water falls to the bottom of the lake. 
Less dense water moves up.

Water circulates and the lake gradually cools.
