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1 Aquatic EcologyAquatic Ecology
Chapter 7Chapter 7

2 Oceans are not equally divided by hemispheresOceans are not equally divided by hemispheres

3 2 main types of aquatic ecosystems2 main types of aquatic ecosystems
Marine: saltwaterMarine: saltwater
 FreshwaterFreshwater

4 Advantages of aquatic ecosystemsAdvantages of aquatic ecosystems
 support more densesupport more dense
 constant tempconstant temp
 nourish dissolved nutrientsnourish dissolved nutrients
waterwater
 easy dispersement of organisms larvae and eggseasy dispersement of organisms larvae and eggs
 less UVless UV
 dilution of dispersion of pollutantsdilution of dispersion of pollutants

5 Disadvantages of aquatic ecosystemsDisadvantages of aquatic ecosystems
 tolerate only a narrow range of temperaturestolerate only a narrow range of temperatures
 Exposure to dissolved pollutantsExposure to dissolved pollutants
 fluctuating population size for many speciesfluctuating population size for many species
 dispersion separates many aquatic offspring from parentsdispersion separates many aquatic offspring from parents

6 major types organismsmajor types organisms

 11--phytoplanktonphytoplankton
 22--zooplanktonzooplankton
 33--nektonnekton
 44--benthosbenthos
 55--decomposersdecomposers

7 Key characteristics of aquatic organisms and systemsKey characteristics of aquatic organisms and systems

 less pronounced and fixed physical boundaries difficult to countless pronounced and fixed physical boundaries difficult to count or manageor manage
 have more complex food chains  more levelshave more complex food chains  more levels

8 Factors which limit life zones (surface, middle, bottom)Factors which limit life zones (surface, middle, bottom)
 temperaturetemperature
 Dissolved oxygen (DO)Dissolved oxygen (DO)
 light penetrationlight penetration
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 availability of nutrientsavailability of nutrients

9 Aquatic Environments:  Types, Components, and Limiting FactorsAquatic Environments:  Types, Components, and Limiting Factors
MarineMarine
 FreshwaterFreshwater
 PlanktonPlankton
 NektonNekton
 BenthosBenthos
 Euphotic zoneEuphotic zone
 Dissolved oxygenDissolved oxygen

10 Aquatic EcosystemsAquatic Ecosystems

11 OceansOceans
 99.5% of habitable VOLUME99.5% of habitable VOLUME
 contain 250,000 speciescontain 250,000 species
 ecological and economic servicesecological and economic services
 only 5% mapped or explored w level of detail of moon or mars only 5% mapped or explored w level of detail of moon or mars 

12 Ecological ServicesEcological Services
 climate moderationclimate moderation
 CO2 absorptionCO2 absorption
 nutrient cyclingnutrient cycling
waste treatment and dilutionwaste treatment and dilution
 reduced storm impactreduced storm impact
 habitats and nursery areas habitats and nursery areas 
 genetic resources and biodiversitygenetic resources and biodiversity
 scientific information  scientific information  

13 Economic ServicesEconomic Services
 food food 
 animal and pet feedanimal and pet feed
 pharmaceuticalspharmaceuticals
 harbors and transportharbors and transport
 coastal habitatscoastal habitats
 recreationrecreation
 employmentemployment
 offshore oil and natural gasoffshore oil and natural gas
 mineralsminerals
 building materialsbuilding materials

14 Concentration of dissolved gas

(parts per million by weight)

15 Factors which alter life in pelagic zonesFactors which alter life in pelagic zones
 Light penetration reduced by algal growthLight penetration reduced by algal growth
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 DODO
 CO2 enters from atmosphere and through aerobic respirationCO2 enters from atmosphere and through aerobic respiration
 CO2 removed by producers and some by coral reefsCO2 removed by producers and some by coral reefs
 CO2 to carbonate ions calcium carbonateCO2 to carbonate ions calcium carbonate
 DO varies w number producers, consumers, and aerobic decomposersDO varies w number producers, consumers, and aerobic decomposers
 deep ocean circulationdeep ocean circulation
 fish die at less than 5ppmfish die at less than 5ppm

16 Nutrient availability in Nutrient availability in pelagospelagos
 NPP varies throughoutNPP varies throughout
 open ocean not swift no nutrientsopen ocean not swift no nutrients
 edges and upwellingedges and upwelling

17 Zonation in the oceanZonation in the ocean
 2 main bases of delineation2 main bases of delineation
 Light penetration or depthLight penetration or depth
 Light penetration: euphotic, dysphotic, aphoticLight penetration: euphotic, dysphotic, aphotic
 Depth: Depth: epipelagicepipelagic, , mesopelagicmesopelagic ((700700--1000m1000m), bathypelagic(), bathypelagic(700700--1000m to 2000 1000m to 2000 

to 4000m)to 4000m), , abyssalpelagic(abyssalpelagic(LowerLower boundary at 6000 m)boundary at 6000 m), , hadalpelagichadalpelagic

18 Ocean zonationOcean zonation

19 Saltwater life zonesSaltwater life zones
 Coastal zonesCoastal zones
 Pelagic zonesPelagic zones
 EstuariesEstuaries
 Coastal wetlandsCoastal wetlands
MangrovesMangroves
 IntertidalIntertidal
 Barrier islandsBarrier islands

20 coastal zonecoastal zone
 continental shelfcontinental shelf
 10 % of ocean area  90% of all marine species  most commercial 10 % of ocean area  90% of all marine species  most commercial fisheriesfisheries
 high PP (primary productivity) per unit area  :  sunlight and nuhigh PP (primary productivity) per unit area  :  sunlight and nutrientstrients

21 Estuaries (and wetlands)Estuaries (and wetlands)
 Estuaries partially enclosed saltwater and freshwater mixEstuaries partially enclosed saltwater and freshwater mix
 temperature and salinity vary greatly in estuariestemperature and salinity vary greatly in estuaries
 tides/seasonal variation/rain tides/seasonal variation/rain 
 constant water movement stirs up nutrient rich siltconstant water movement stirs up nutrient rich silt
 high productive ecosystems  high productive ecosystems  --ecological and economic servicesecological and economic services

22 Rocky and Sandy intertidal zonesRocky and Sandy intertidal zones
 stressful zonestressful zone
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 sweep away or crushed by wavessweep away or crushed by waves
 immersed and exposedimmersed and exposed
 temp changetemp change
 rough but creates variety of ecological nichesrough but creates variety of ecological niches
 BiofiltrationBiofiltration (sponges, oysters, fish, whales)(sponges, oysters, fish, whales)
 filter feeders filter feeders 

23 Rocky intertidal zoneRocky intertidal zone

24 EstuaryEstuary
25 Estuary by MadagascarEstuary by Madagascar

26 Sources of water in coastal zoneSources of water in coastal zone
27 Barrier beach

28 Barrier Island ZonationBarrier Island Zonation

29 Coral ReefCoral Reef

30 Major threats to coral reefsMajor threats to coral reefs
 Ocean warmingOcean warming
 Soil erosionSoil erosion
 Algae growth from fertilizer runoffAlgae growth from fertilizer runoff
 Mangrove destructionMangrove destruction
 Coral reef bleachingCoral reef bleaching
 Rising sea levelsRising sea levels
 Increased UV exposure from ozone depletionIncreased UV exposure from ozone depletion
 Using cyanide and dynamite to harvest coral reef fishUsing cyanide and dynamite to harvest coral reef fish
 Coral removal for building material, aquariums, and jewelryCoral removal for building material, aquariums, and jewelry
 Damage from anchors, ships, and tourist diversDamage from anchors, ships, and tourist divers

31 Human ImpactHuman Impact

 degrade resourcesdegrade resources
 40% of our pop on shores w/n 100Km40% of our pop on shores w/n 100Km
 13 of 19 13 of 19 megacitiesmegacities on shoreson shores
marshes/mangroves/marshes/mangroves/seagrassseagrass lostlost
wetlands gonewetlands gone
 trawlerstrawlers
 coral reef destructcoral reef destruct

32 Characteristics of freshwater streams and riversCharacteristics of freshwater streams and rivers
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 Less than 1 Less than 1 pptppt (book says 10 (book says 10 pptppt!)!)
 Standing bodies of water: Standing bodies of water: lenticlentic
 Flowing bodies of water: Flowing bodies of water: loticlotic
 Flow from streams Flow from streams -- riversrivers--oceansoceans
 surface water surface water -- not sink or evaporate  runoff when flows into streamsnot sink or evaporate  runoff when flows into streams
watershedwatershed or drainage basin is area that delivers runoff sediment and disor drainage basin is area that delivers runoff sediment and dissolved solved 

substances to a streamsubstances to a stream

33 LenticLentic bodies of waterbodies of water
 Lakes and ponds (depth)Lakes and ponds (depth)
 Lakes have 4 zones; ponds usually only oneLakes have 4 zones; ponds usually only one
 Lakes are formed from depressions caused by Lakes are formed from depressions caused by glaciationglaciation, , crustalcrustal displacement, or displacement, or 

volcanic activityvolcanic activity
 Sources of water include: springs, streams, rainfall, melting snSources of water include: springs, streams, rainfall, melting snow, and runoffow, and runoff

34 Zones in lakesZones in lakes
 Littoral zone: shore w emergent vegetationLittoral zone: shore w emergent vegetation
 LimneticLimnetic zone: surface waters zone: surface waters photicphotic zonezone
 ProfundalProfundal zone: deep, open water zone: deep, open water dysphoticdysphotic or or aphoticaphotic zone, low DOzone, low DO
 Benthic zone: bottom Benthic zone: bottom 

35 Zones of Temperate LakeZones of Temperate Lake

36 OligotrophicOligotrophic lakelake

37 EutrophicEutrophic lakelake
38 Stratification and seasonal overturnStratification and seasonal overturn

39 Zonation of freshwater streamsZonation of freshwater streams
 3 aquatic zone in rivers3 aquatic zone in rivers
 source zonesource zone
 transition zonetransition zone
 flood plain zoneflood plain zone

40 River ZonesRiver Zones

41 Source ZoneSource Zone
 head water or mountain highland streams  rapids, riffles  big DOhead water or mountain highland streams  rapids, riffles  big DO
 photosynthesis less important source of Ophotosynthesis less important source of O22

 algae and mosses are attached to rocks  cold water fish  which halgae and mosses are attached to rocks  cold water fish  which have big BODave big BOD
 some adaptations to living under stonessome adaptations to living under stones

42 Transition ZoneTransition Zone
 headwater merge form wider, deeper streams slope is gentler  fewheadwater merge form wider, deeper streams slope is gentler  fewer obstacles  er obstacles  

warmer water more producers  (phytoplankton)warmer water more producers  (phytoplankton)
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 fish both cool water and warm water  lightly lower BODfish both cool water and warm water  lightly lower BOD

43 Flood plain zoneFlood plain zone
 streams wider deeper  meanders  oxbows  streams wider deeper  meanders  oxbows  
 less DO  higher temperaturesless DO  higher temperatures
 large population of  producers  algae large population of  producers  algae cyanobacteriacyanobacteria
 rooted aquatic plants  rooted aquatic plants  
 erosion runoff muddy water  silterosion runoff muddy water  silt
 carp catfishcarp catfish
 some in backwaters similar to lakes some in backwaters similar to lakes 
 river may divide into channels  like in our areariver may divide into channels  like in our area
 delta formationdelta formation
 nutrient inputs come from fallen leaves, animal feces, insects, nutrient inputs come from fallen leaves, animal feces, insects, and other forms of biomass and other forms of biomass 

washed into stream washed into stream 

44 Tropical RiverTropical River

45 WetlandsWetlands
marshesmarshes
 swampsswamps
 prairie pot holes  depressions by glaciersprairie pot holes  depressions by glaciers
 flood plainsflood plains
 bogs fensbogs fens
wet arctic tundrawet arctic tundra
 seasonal wetlandsseasonal wetlands
 bottomland hardwood swampsbottomland hardwood swamps

46 Inland wetlands  provideInland wetlands  provide

water quality worth 2.6 billionswater quality worth 2.6 billions
 flood control 7.7flood control 7.7--31 billion / yr31 billion / yr

47 Impacts humanImpacts human

 fragmented rivers and stream  (dams)fragmented rivers and stream  (dams)
 flood levees dikesflood levees dikes
 11--alters and destroy aquatic habitatsalters and destroy aquatic habitats
 22--disconnects rivers from their flood plainsdisconnects rivers from their flood plains
 3 eliminate wetlands backwaters which are important for spawning3 eliminate wetlands backwaters which are important for spawning
 in US 53% of inland wetlands estimated to have existed in lower in US 53% of inland wetlands estimated to have existed in lower 48 states in 1600's has 48 states in 1600's has 

been drained to grow crops or or destroyed to cover with concretbeen drained to grow crops or or destroyed to cover with concrete, asphalt, and buildingse, asphalt, and buildings

48 Prairie Pothole

49 Cypress swamp
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50 Freshwater marsh

51 Sustainability in Aquatic EcosystemsSustainability in Aquatic Ecosystems
 How sustainable are aquatic ecosystemsHow sustainable are aquatic ecosystems
 each stream, river, and lake reflects the sum total of all that each stream, river, and lake reflects the sum total of all that occurs in watershedoccurs in watershed
 nutrients, wastes, pollutants produced by human activities end unutrients, wastes, pollutants produced by human activities end up in the oceanp in the ocean
many chemicals reaching aquatic systems come from the atmospheremany chemicals reaching aquatic systems come from the atmosphere

52 Aquatic ecosystems renewed byAquatic ecosystems renewed by

water purified by natural hydrologic cyclewater purified by natural hydrologic cycle
 nutrients cycle in and outnutrients cycle in and out
 populations of biological organisms can be replenished, given oppopulations of biological organisms can be replenished, given opportunity and portunity and 

timetime

53 These renewal processes work only ifThese renewal processes work only if

 not overloaded with pollutants and excessive nutrients and not overloaded with pollutants and excessive nutrients and 
 not over fishednot over fished


