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Chapter 47  Ecosysytems

Ecosystems and Cycling  pg 948

Ecosystems are dynamic processes of cycling matter: biogeochemical cycles.  Energy however flows through the system, it does not cycle

Carbon Cycle -  (pg 948)  all living things are composed of carbon-based molecules.  Carbon dioxide is also present in the atmosphere (about .03% of the atmosphere is carbon dioxide).  It is also present in water, some rocks (limestone).  Photosynthesis enables plants to fix carbon by incorporating it into sugars and other organic compounds.  When organisms respire they typically burn sugars and give off waste carbon dioxide.  Carbon is stored in biomass (trees, etc.), in fossil fuels (carbon released into the atmosphere by burning fossil fuels…”global warming”), carbon also in shells of marine animals…

Nitrogen Cycle (pg 949)

Phosphorus Cycle (pg 951)

Hydrologic Cycle (pg 953)
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Energy Flow in Ecosystems
Sunlight is the source of energy (input).  Some solar radiation is reflected immediately, warms the earth unevenl;y  (tropics versus temperate or polar regions) as a result of the tipping of the earth.  Unequal heating of the atmosphere and oceans causes circulation.  Precipitation based on water and air movements and land masses.  Temperature effects (condensation),  temperature gradient in elevation in atmosphere.

Orographic effects, heat island effects

Climate effects the distribution of living things.

Energy flows through an ecosystem via food chains as energy is passed form one organism or link to the next..  Each level in the food chain is called a trophic level.  (Producers, primary consumers, etc)

Gross Primary Productivity is the rate at which energy is captured and stored in plant tissue (plant biomass)  during photosynthesis.  The energy that remains in plant tissue after respiration occurs is called the net primary productvity.

Chp. 48  Major Ecosystems of the World

Biomes

Distinct ecosytem types, share similar climates, soils,plants and animals:  tundra, taiga, temperate rain 

forests, temperate deciduous forests, temperate grasslands, chaparral, deserts, savanna, tropical rainforests,

Tundra – extreme northern latitudes, snow melts every year (there are no land masses in the southern hemisphere at the right latitude), short growing season but long days, little precipitation,  soils are poor in nutrition and organic material,  permafrost underlies soils, low diversity, but numbers of organisms may be very high

Taiga (boreal forest) – also in northern hemisphere, little prevcipitation, and poor soils.  Sometimes permafrost is present but deep,  deciduous trees, conifers, small animals (some large ones but not many) abundant insects

Temperate rain forests – (Washington state, also partsof Asutralia and S. America), high precipitation, dense coastal fogs, nutrient poor soils, large evergreen trees , epiphytes

Temperate deciduous forest – seasonal temperature variation, moderate precipitation, rish soils, many animals

Temperate grasslands – great seasonal temperature and precipitation variation( tall grass prairie in wetter areas, short grass in dryer), few trees

Chaparral – mediterranean climate, dense growth of drought resistant shrubs, thin soil, low organic matter, fire ecology

Deserts- found in both temperate and tropical areas, little seasonal variation in precipitation, great daily temperature variation, small animals, pants and animals adapted to conserving water.

Savanna – tropical grassland, few trees, seasonal temperature relatively stable, great variance in seasonal precipitation, infertile soils, plants adapted to little precipitation.  Fire ecology.

Tropical Rainforests – high precipitation, and temp.  Infertile soils, most  nutrients converted to biomass, high diversity, trees are evergreen angiosperms, layered ecosystems, many epiphytes

Aquatic Ecosystems

Temperature in aquatic ecosystems is moderated because of the high specific heat of water.  Water is not a limiting  factor in aquatic ecosystems.  Light does not penetrate to the bottom of all water bodies.

Aquatic organisms.  Phytoplankton are the producers in food chain.  Zooplankton are protozoans, small animals and larvae.  Nekton are able to swim against the current.  Benthic organisms live on the bottom (attached to surfaces, or burrow, some are mobile)

Freshwater ecosystems


Small total area of earth but vary diverse habitat, many species.  Very important in the hydrologic cycle…

 rivers and stream have variable flow over the year, amount of water effects organisms,  quality of water is a function of watershed quality…the nature of flowing water…aggradation and degradation…dynamic equilibrium

Lakes and ponds – 

littoral zones (nearest to the shore), emergent vegetation, angiosperms.  

Limnetic zone- open water, photic zone(as deep as light is present)

Profundal zone – no light, no photosynthesis

Stratification – in summer warm layers on top, colder at bottom, separated by thermocline.  In fall water truns over, some mixing occurs.  In winter ice forms – cold at the top , warmer at the bottom,  in spring another turnover.  Spring turnover stimulates algal growth!  Very productive ecosystems…

Estuaries- interface between salt and fresh water,  slat marshes dominated by grasses.  Productive due to influence of tidal circulation, nutrients from rivers, productive plants,  important nursery waters

Marine Ecosystems- tidfes, waves, ocean currents…intertidal zone very productive, organisms adapted to tides and waves.  Pelagic zone – open ocean.  The euphotic region (light is present to some degree (to 100m) Neritic region (to 200m) , Oceanic province – no light, cold, little food

Interaction between ecosystems -  no bright lines  ecotones are the boundaries between ecosystems, migration between systems common

Chp 49  Environmental Problems
Extinction – natural process but greatly accelerated by human activity////////////////////////////////.  Estimate of up to ¼ of all higher plant families could be extinct within nest century!

Causes of Endangerment or extinction


Habitat destruction-  development, farming, logging, pollution


Pollution- acid , chemical, thermal


Foreign or exotic species- no controls on invaders


Deliberate controls- pest species, prophylactic use of antibiotics and pesticides


Commercial hunting- 

Conservation Efforts

Deforestation

Global Warming

Ozone Depletion

Others…/

