2011 FRESHMEN BIOLOGY HONORS
Chapter 15.4  --  Marine & Aquatic Ecosystems

I.     MARINE ECOSYSTEMS
       3 different systems used to divide the ocean into zones:
       1)   Pelagic zone = the open sea, and the benthic zone = the ocean floor
       2)   Photic zone    portion of the ocean sunlight can penetrate;  upper 200 meters
     **Most ocean life is found in the upper 100 meters near the surface
Aphotic zone    ocean depths where sunlight doesn’t reach
       3)   Criteria for identification is the distance from the shoreline & the water depth
	a)  Intertidal zone    strip of land between the high & low tide lines, at the edge of the surf;  example are 
     tidal pools
		Organisms in this zone must be able to tolerate constantly changing water levels, temperature, & 
salinity
	b)  Neritic zone    extends from the intertidal zone to the EDGE of the continental shelf
		Ranges in depth from a few centimeters at low tide to > 200 meters deep
		**Most marine organisms live in this zone
	c)  Bathyal zone    extends from the edge of the neritic zone to the BASE of the continental shelf
		Lies between 200 – 2000 meters in depth
		Characterized by turbid water    muddy, murky, or cloudy with a lot of silt that is stirred up by 
wave action
Fish adapted to high pressure & burrowing animals live in this zone
	d)  Abyssal zone    deepest parts of the ocean, below 2000 meters, in complete darkness
		Contains the fewest number of marine species, with chemosynthetic organisms providing the base 
of the Food Web, near the deep-sea vents
Most organisms that live here have bioluminescence    ability to produce their own light from 
chemicals in their bodies
	Mostly used to attract mates & prey
*****Figure 15.11, page 469
II.    NERITIC ZONE ORGANISMS
       Neritic zone contains 40x more biomass (diversity & quantity of living organisms) than any other oceanic region
       Plankton make up the majority of ocean life    tiny, free-floating organisms
	     Include both animals & protists
	     Zooplankton  =  animal plankton, such as larval stage of sea stars, lobsters, jellyfish
	     Phytoplankton  =  microscopic photosynthetic plankton, such as algae
		     Marine phytoplankton are crucial to life on Earth
		     	  Carry out the majority of photosynthesis, thus they provide about 70% or more of 
       atmospheric oxygen
  Form the base of the oceanic food web
       Neritic zone also contains 2 important habitats    coral reefs & kelp forests
       1)  Coral reefs    found in tropical climate zones;  water temperatures warm all year
	     Corals are animals that have a mutualistic relationship with algae
		Corals provide a home for algae;  algae provide nutrients through photosynthesis
	     Very delicate relationship    any change in water temperature or chemistry can kill the algae, then the 
     coral dies, followed by the collapse of the entire coral reef community
	     One coral reef can serve as a home for 50 – 400 species of corals, fishes, sponges, sea urchins
	     Coral reefs are in decline worldwide because of increasing global ocean temperatures
		     Ecologists experimenting with ways to rebuild artificial reefs that corals can adhere to & begin 
     new communities 
       2)   Kelp forests    large communities of kelp (seaweed) that grow in cold, nutrient-rich waters, such as 
Monterey Bay, California
     Grow from the ocean floor to the surface, sometimes over 30 meters in height (100 feet)
     Provide habitats & nutrients to variety of marine species, from invertebrates to large mammals like sea 
     lions
III.   ESTUARIES
       Estuary    partially enclosed body of calm water formed where a river flows into the ocean
	           mixture of freshwater & saltwater
	The river flowing in brings high levels of nutrients;  tidal movements of the ocean bring in organic matter & a 
variety of marine species
       ***Very diverse, critical ecosystem where most marine organisms reproduce, hatch, feed, & spend their juvenile 
            stages before migrating to the ocean as adults
	     **As crucial to biodiversity as rain forests & coral reefs
       Phytoplankton & zooplankton are the base of the food web;
	     Dentritivores decompose enormous volumes of dead plant & animal matter, returning vital nutrients back 
     to this ecosystem
       Also provide crucial habitats & protected refuge for a variety of endangered & threatened species
	     Reefs & barrier islands along estuary boundaries with the ocean protect species from storms & strong 
     ocean currents & waves
     ***Serve as very important spawning (reproductive) grounds & nurseries for most marine organisms
       Key part of the migration paths of many bird species
	     Birds rely on estuaries as a refuge from cold weather
       Threats to Estuary Ecosystems:
       Estuaries are made up of many diverse habitats    salt marshes, mud flats, open water, mangrove forests, 
       tidal pools
	     These communities & their organisms are lost when estuaries are taken away & drained for land 
     development
     Coastal areas become more vulnerable to flood damage by hurricanes
       Estuaries act as a buffer between the ocean & coastal land
	     Without them, coastlines & beaches are being washed into the sea
       EXAMPLE:   Florida Bay in the Everglades
IV.   FRESHWATER ECOSYSTEM
       Rivers & streams are flowing bodies of water that serve as paths through many diverse ecosystems
	     Originate from watersheds    region of land that drains into a river, river system, or other body of water
       River characteristics change along its entire route
	       water flows faster through narrow areas than wide, open areas
	       river bottom changes from sandy, gravel-covered, or rock-strewn
	       water level changes seasonally;  melting snow in spring raises water levels
       Wetlands    area of land saturated by ground water or surface water part of the year, & dry & exposed the 
       remainder of the year
	     **Alternating wet & dry seasons  (flooding & drought)
       Unlike rivers, have very little water flowing through them
       Types of Wetlands    bogs, marshes, swamps
	     EXAMPLE:   Florida Everglades
       Very important ecosystems    provide habitats for a large number of species
				  help maintain a clean water supply by filtering dirty water & returning it to fill up
      fresh groundwater reservoirs
V.    FRESHWATER ORGANISMS
       Water temperature, oxygen levels, pH, water flow rate determine what organisms populate freshwater 
       environments
       Fast-moving rivers    trout have streamlined bodies adapted to swimming against the current
		              stoneflys have hooks on their bodies to attach to solid surfaces in the fast-moving water
		              tadpoles have sucker mouths to attach to a surface while feeding on plankton;
			     also have streamlined bodies with long tails & low fins to help them move in the fast 
     water
Vi.   FRESHWATER PONDS & LAKES
       Freshwater ponds & lakes also divided into zones:
       1)  Littoral zone    located between the high & low water marks along the shoreline
	     **Similar to oceanic intertidal zone
	     Warm, shallow, well-lit waters
	     Home to water lilies, dragonflies, snails, many others
       2)  Limnetic zone    open water located farther out from shore
	     **Also called pelagic zone
	     Characterized by abundance of plankton communities that support populations of fish
       3)  Benthic zone    lake or pond bottom, where less sunlight penetrates
	     Home to decomposers (bacteria) that live in the mud & sand
       During summer & winter, lake water temperature is stratified   different water levels have different 
       temperatures 
	     In summer, surface water is warmer, water at the bottom is colder
       All lake water “turns over” periodically:
	     Water is most dense (heavier) at 40C  (390F)
	     In autumn, colder air temperatures cool the surface water, so it sinks & mixes with the water underneath
	     In spring, water warms to 40C & sinks, mixing with colder layers below
		In autumn & spring, the colder water beneath flows upward (upwelling) & switches places with the 
surface water
***This brings up nutrients from the benthic zone on the bottom to the surface, providing a food 
     supply for surface-dwelling organisms
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