Biology 102 Ecosystems and Ecology    Dr. K. Brilakis

Community: multiple species living in a given habitat.

Habitat: place where a given species lives.

Niche: unique ecological role of a species. What are some characteristics of a niche?

Influences that affect communities are: 

                  climate, topography, resources, # of species, phenotypes, species interactions,            

                   and external environmental disturbances.

Species interaction:

Symbiosis: 

                    commensalism: one organism benefits without affecting the second

                                             organism: hermit crabs with gastropod shells and maybe lichen (?)  

                    mutualism: both species benefit = clown fish/sea anemones and maybe lichen (?)

                    amensalism: one species is harmed while the other is unaffected: competitive 

                                        interactions where one is clearly outmatched…bugs eating leaves that 

                                        large animals eat. 

                    parasitism: parasites may be pathogenic or depress host’s competitive edge.

                                     favors non-lethal interaction…why?

                                     target vs. intermediate hosts:

                          Blood fluke causes shistosomiasis using a aquatic snail

                          Tapeworms use pigs,fish,cattle as intermediate hosts. 

                          Trichina causes trichinosis.

                           other parasites:

                                      Hookworms live in the intestine, feeding on blood. Infection starts                    

                                      when juveniles bore into skin, travel into blood stream to the 

                                      lungs. Cough. Swallow. And they’re in the intestine.

                          Parasites can also be plants: ex.: strangleweed has almost no chlorophyll. 

                          strangleweed winds around host and bores into its vascular tissue. 

                          Parasitoids lay eggs in other insects tissues (fire ant)

                          Social parasites (cowbirds lay eggs in other nests)

                                       and maybe lichen (?)…..

                          Using parasites/predators to control populations can backfire:

                          Brown snakes and Guam

                            they exhibit high population growth

                            their offspring disperse well

                            once released…genie in the bottle
                   
Succession:
        primary succession: colonize barren area (lava/glacier) often lichen and other
                                         pioneer species which are opportunistic species with high                 
                                         fertility, dispersal and maturity
        secondary succession: often occurs in abandoned fields or burned forests
                                          influenced by climate, altitude, soil amount and composition,                           
                                          presence of other species (surf grass and algae…sagebrush        
                                          releases chemicals that deter other species from habitating),  
                                          rate of physical disturbances.






Keystone species:

            Large effect on community despite a possible relatively low frequency.
            California sea star predators keep prey species # high…remove sea stars and the mussel 
            population surges and out competes other prey and take over resulting in a decrease in 
            diversity. Beavers are keystone species because they cut down trees and form new niche 
            in the shallow pools that are created.






Geographic dispersal:
a. spread out from starting range, slowly shifting to new range 
b. “jump dispersal” (like a bird carrying seeds to new island) 


Humans are the ultimate facilitators of jump dispersal! How?
           exotic species” often have no natural competition in new community.
           ex: C. taxifolia algae…artificially created hybrid for use in salt water tanks.                        
                     aquarium water  dumped down the drain in Monaco and OH        
                     WELL…rapidly displacing endemic algae. Outcompetes and releases a 
                      toxin that poisons algae eaters (FISH!).
           ex: 1870’s Kudzu vine brought to the south from japan
           ex: in the 1800’s, 20 rabbits brought to Australia. One year later, 40,000 present.                   
                 Now 300 million rabbits there. Shot, poisoned and then killed with introduced  
                 virus carried by fleas. Guess what happened to the viral resistance after 
                 bunches of the rabbits died?
           ex: north American grey squirrel better nut retriever and passes a virus that               
                 kills the native European red squirrel. So the greys are being killed by trappers.

Biomes: 
   Terrestrial or aquatic life zones:
    a. Aquatic biomes: marine w/ 3% salinity ( > 75% earth’s surface)
                                  freshwater < 0.1% salinity
           evaporation affects temp, climate and wind patterns
           algae and cyanobacteria responsible for most of O2 through photosynthesis
           freshwater found in wetlands (90% destroyed), rivers and streams, lakes, estuaries
      b. Terrestrial biomes:
          tropical forests, savanna , desert, chaparral, grasslands, northern coniferous forests,                
          temperate broadleaf forests, tundra

Trophic efficiency:
% of production transferred from one trophic level to the next. Producers start with    100%. Eaten by primary consumer who gets 10%. Eaten by secondary consumer who gets  10% of 10% or only 1% Yikes!








Ecological Cycles: 

Water: 97% in oceans, 2% glaciers and ice caps, 1% lakes, streams, groundwater. 
             Cycled via evaporation and precipitation.
              http://water.usgs.gov/edu/watercycle.html
Water is essential to all life. Our planet’s climate system — air, clouds, ocean, lakes, vegetation, snowpack, and glaciers are linked by liquid, gaseous or solid water.
Water plays a key role in climate variability seen as floods and droughts.

What are some of our uses for water? 
How are population growth and pollution threatening our water resources?






https://science.nasa.gov/earth-science/oceanography/ocean-earth-system/ocean-water-cycle/
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Carbon: CO2 converted to organic carbon (food)  
             Found in fossil fuels, soil, sediment, limestone rock, plant and animal biomass, 

             and our atmosphere. Cycled via photosynthesis with periodic volcanic eruption.

             Carbon is released by organisms via cellular respiration which is then taken up by 
             photosynthetic organisms to make glucose in a balanced ecosystem. Fossil fuel 
             burning artificially increases atmospheric CO2 concentrations. 






https://science.nasa.gov/earth-science/oceanography/ocean-earth-system/ocean-carbon-cycle

http://www.noaa.gov/resource-collections/carbon-cycle

https://www.climate.gov/news-features/decision-makers-toolbox/tracking-carbon-dioxide-across-globe   =   carbon tracker

Phosphorous:
Phosphorous cycles in ecosystems via animal uptake and decomposition, initially entering the cycle via a gradual weathering of sedimentary rocks. Very little phosphorous exists in a gaseous state so unlike the other cycles, there really isn’t a significant atmospheric part of the cycling process. Phosphorous is an important biological atom, serving as a primary component in ATP and our DNA/RNA. The phosphorous is eroded from the rock and taken up by plants in the soil which is then transferred to herbivores/carnivores via the food chain only to be returned to the soil during decomposition. Phosphorous follows a similar pattern in our aquatic ecosystems.
Excess aquatic phosphorous due to run off from animal waste increases the growth of organisms that consume oxygen preferentially, decreasing the health of other populations in the ecosystem by in a process known as eutrophication. As rain forests and other green spaces are leveled, the natural phosphorous reserves are eliminated. This requires an increased reliance on fertilizers to allow crops to grow in nutrient depleted soil which then increases the concentration of phosphorous in our aquatic ecosystems via run off which exacerbates eutrophication.  
             
             





https://enviroliteracy.org/air-climate-weather/biogeochemical-cycles/phosphorus-cycle/
Nitrogen:  Our atmosphere is 78% nitrogen.
Although nitrogen is a critical component of many proteins, DNA, and chlorophyll, organisms cannot access atmospheric nitrogen. It must be first converted from N2 to NH4+ (ammonia) to be able to be used by plants. Nitrification is a process whereby nitrogen fixing bacteria incorporate N2 into organic systems. Decomposer bacteria denitrify NH4+ to return N2 to the atmosphere. Therefore, the major transformations of nitrogen are nitrogen fixation and denitrification. 
Nitrogen fixation occurs when…






http://www.nature.com/scitable/knowledge/library/the-nitrogen-cycle-processes-players-and-human-15644632


Each of these cycles are being influenced by human activity. 


Human population growth:
     http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/P/Populations.html
Population growth: birth – death = rate in natural increase     b-d=r

Demographic transition: shifting from high birth/death rates to lower birth/death rates.

Exponential population growth curve.

Predicting future population size using Total Fertility Rate (TFR) and the age structure of the population. 

                 Why does the age structure of a population need to be must be considered 
                    along with TFR when predicting a region’s future population size

                 Why isn’t a TFR of 2 the same as the replacement rate, especially in 
                    developing countries?

Which scenario would lead to a decline in “r” and TFR?

Which resources will be seriously at risk should global populations increase exponentially?   

How does being secondary consumers affect our resources:

http://www.un.org/apps/news/story.asp?newsID=20772&CR1=warning
http://www.fao.org/newsroom/en/news/2006/1000448/index.html
http://timeforchange.org/are-cows-cause-of-global-warming-meat-methane-CO2
consider this…a reduction of meat consumption by 20% would impact our atmosphere more than all of us trading in our cars for a Prius and using energy efficient light bulbs.

Is all of this concern “tree hugger” mentality? What is this pejorative term meant to do?

Biodiversity:
http://nationalgeographic.org/encyclopedia/biodiversity/
(http://www.globalissues.org/issue/169/biodiversity)
http://www.nwf.org/Wildlife/Wildlife-Conservation/Biodiversity.aspx

As biodiversity dwindles, potential sources for new medical advances disappear as well.  
http://www.sciencedaily.com/releases/2003/10/031017073822.htm


Politics:
     How are ecology (the study of ecosystems) and environmentalism (advocating for the protection of nature) linked? Why have environmental topics been politicized?
What is meant by the term “tree hugger”? Why is this term used as a pejorative?
  
 


   


Ecology and/vs Environmentalism

How are ecology (study of ecosystems) and environmentalism (advocating for protection of nature) linked? Is there a political twist?


Ecologists study both the biotic (living) and abiotic (non-living) influences that affect the distribution and abundance of organisms. What are some abiotic influences? 


Dispersal and range of species limited by both the biotic (predation, parasitism, competition, food source, pollinators…organisms that eat control those that are eaten!) and abiotic (climate, temp, water, salinity, pH, soil, topography, sunlight intensity, wind. How?

