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The biosphere is the biological component of earth systems and includes all living organisms on earth. 

The biosphere has evolved since the first single-celled organisms originated 3.5 billion years ago in an atmosphere composed primarily of carbon dioxide.

Billions of years of primary production by plants released oxygen from the carbon dioxide and deposited the carbon in sediments, eventually producing the oxygen-rich atmosphere we know today. Free oxygen has made possible life as we know it while transforming the chemistry of earth systems forever.

A key component of earth systems, the biosphere interacts with and exchanges matter and energy with the other spheres, helping to drive the global biogeochemical cycling of carbon, nitrogen, phosphorus, sulfur and other elements.

The biosphere comprises the totality of biodiversity on earth and performs all manner of biological functions, including photosynthesis, respiration, decomposition, nitrogen fixation and production.

1. LEVELS OF INTERACTION
The interrelationship of living things and their environments characterizes the biosphere.

Biomes - broad major groupings of natural ecosystems that include animal & plant life

biome map & pictures
http://www.geog.ubc.ca/~ldaniels/biomes/explore/ 

Ecosystem - grouping of plants, animals, microbes, etc. interacting with each other & the physical environment

Abiotic factors - elements of an ecosystem that are non-living. Nevertheless, they still have an effect on the ecosystem. Water, temperature, relief, soil type, fire and nutrients are all examples of abiotic factors.

Biotic factors - living elements of an ecosystem, i.e. plants and animals. All biotic factors require energy to survive. These living organisms form a community within an ecosystem. Geographers divide the world into major large-scale ecosystems, called biomes.

Community - all plants & animals inhabiting an area (suggests interactions)

Population - group of individuals of the same species in an area

Species - group of organisms where all members do or have the potential to interbreed & produce viable offspring

Subspecies - anatomically different but still able to interbreed

2. FACTORS THAT INFLUENCE ECOSYSTEMS
The Food Chain

The vegetation at a site is the foundation of all other populations living there.

Primary production is the conversion of atmospheric carbon to plant biomass through the process of photosynthesis. This process requires that plants have access to resources other than CO2 to support production. These include solar radiation, water, nutrients and appropriate temperatures.

Small spaces may not have sufficient resources to support large herbivores (animals that consume vegetation) or carnivores (animals that consume other animals).

Animals not residing in the area may consume plant and animal matter there and then export the consumed nutrients by leaving for another area. Thus, the apparent diversity (range of organisms we observe in a space) may be lower than the effective diversity (range of organisms that use a space).

Invasion
All of the organisms in a space moved there, or invaded, at some time in the past. We have historic examples of changes that resulted from human introductions.

Invasions of organisms create the diversity of organisms in a place.

It is not likely that all occupants of a space invaded at the same time.

Species differ considerably in their abilities to disperse into new spaces and in their tolerances of newly available environments.

Later arriving species have to pass through a resistance barrier of already occupied spaces.

Humans have significantly altered the process by creating avenues for more rapid migration or by creating barriers to movement.
Geographic Distribution

The geographic distribution of species results from many factors.

Changing one factor may not necessarily lead to a radical alteration of these patterns.

How sensitive a species is to changes in single factors depends on a variety of factors.

Limiting Factors

What factors limit a species’ productivity (limiting factors)?

Genetic factors - Different organisms have different productive potential owing to their genetic makeup in any given site.

Geographic location and site factors - Places in the landscape (hills, valleys and uplands) have local variations in solar radiation, water and soil resources, and are subject to different types and frequencies of disturbances (processes like fire, wind fall, erosion, landslides, etc. that eliminate or decrease the short- to long-term viability of an organism).

Trophic level and biotic interactions - The diversity of organisms and their distribution among the trophic levels (position of an organism in the food chain) can limit long-term production. The degree of mutual benefit derived from sharing resources is important to long-term productivity. The truest form of mutual benefit/dependence is in the symbiotic relationship between two organisms, a relationship in which both organisms mutually require the presence of the other.

Pests, predators, disease & other disturbances - These are aspects of a changing, interactive biotic system … aspects that capture or divert resources needed for production of a given organism. They may even eliminate some organisms from the landscape.

Time - Production varies over time as a result of the variability in all of the above factors. Productivity increases and decreases over the course of the year. Both too little of a resource and too much of one will reduce production.

Succession
Succession refers to a change in species composition over time. It’s thought to be directional and predictable.

Primary Succession - succession of plant communities of new land/soil

Secondary succession – previously vegetated land that has been recently disturbed

Disturbance succession – where disturbance creates/initiates the succession process

Facilitation - species create favorable environment for new species

Individualistic – random occurrence of species … they happen to be able to survive

Tolerance

Tolerance is the degree that an organism can withstand a certain factor, for example optimum temperature, range of tolerance, limit of tolerance or environmental gradients.

Competition
interspecific competition and intraspecific competition (social behavior)

Abiotic Factors

temperature


fire

soils (mineral component)

water


terrain

climate/weather
Diversity 

The idea of biodiversity encompasses several types of diversity - genetic diversity, population diversity, species diversity, trophic diversity, habitat diversity.

3. BIOGEOCHEMICAL CYCLES
chart combining all cycles

http://essp.csumb.edu/esse/climate/climatefigures/climFig1.html 


The Food Chain

All nutrients originated from weathered rock.
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Photosynthesizing organisms evolved to create biogeochemical cycle.
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Micro-organism additions to the biogeochemical cycle accelerated litter decomposition.
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Herbivores evolved to capture standing vegetation.

[image: image4.jpg]Respiration

Rock Respiration Erosion Respiration




Carnivores evolved to consume nutrients in herbivores.
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Top carnivores evolved to consume nutrients in other carnivores and herbivores.
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Carrion eaters joined the cycle to consume dead carnivores and herbivores.

Micro-organisms clean up after all other organisms, returning nutrients to the soil.

Photosynthesis

the process in which carbon dioxide (CO2) and water (H2O) are used to produce carbohydrates and evolve oxygen (O2) in the presence of light and chlorophyll; the net result is light energy (radiant energy) is converted into chemical energy in the form of fixed carbon compounds (carbohydrates)

http://www.cnr.vt.edu/DENDRO/forestbiology/photosynthesis.swf 

Water Cycle
http://ga.water.usgs.gov/edu/watercyclehi.html
Carbon Cycle
http://essp.csumb.edu/esse/climate/climatefigures/Ccycle.html 

Nitrogen Cycle
http://essp.csumb.edu/esse/climate/climatefigures/Ncycle.html 

Phosphorus Cycle

http://arnica.csustan.edu/carosella/Biol4050W03/figures/phosphorus_cycle.htm
Sulfur Cycle
http://essp.csumb.edu/esse/climate/climatefigures/Scycle.html 
