Aquatic Ecosystems 
· Water is unequally distributed across Earth’s surface
How we use water 
· We have achieved impressive engineering accomplishments to harness freshwater sources 
· 60% of the world’s largest 227 rivers have been strongly of moderately affected 
· Dams canals and diversion
· Consumption of water in most of the world is unsustainable 
· We are depleting many sources of surface water and groundwater 
Water supplies houses, agriculture and industry
· Arid countries use water for agriculture
· Developed countries use water for industry
Freshwater systems
· Water may seem abundant, but drinkable water is rare
· Freshwater = relatively pure, with few dissolved salts 
· Only 2.5% of earths water is fresh, most is tied up in glaciers and ice caps 
Lakes vary in their nutrients and oxygen 
· Oligotrophic lakes and ponds = low nutrient and high oxygen conditions
· Eutrophic lakes and ponds = have high nutrient and low oxygen conditions
Groundwater plays ket role in the hydrologic cycle
· Groundwater: precipitation that doesn’t evaporate, flow into airways, or get taken up by organisms
· Aquifers: porous sponge-like formations of rock which can contain or transmit groundwater
· Two types
· Confined or artesian: water-bearing, porous rocks are trapped between layers of less permeable substances 
· Is under a lot of pressure
· Unconfined aquifer: no upper layer to confine it
· Readily recharge by surface water
· Groundwater becomes surface water through springs or human drilled wells 
· Groundwater may be ancient: average age 1400 years

Will we see a future of water wars?
· Freshwater depletion leads to shortages, which can lead to conflict 
· 261 major rivers cross national borders
· Many nations have cooperated with neighbors to resolve disputes
Solutions 
· We can increase supply or reduce demand 
· Lowering demand 
· Politically difficult in the short term 
· Offers better economic returns 
· Causes less ecological and social damage
· Increasing supply
· Water can be transported though pipes and aqueducts 
Desalinization
· The removal of salt from sea water or other water of marginal quality
· Distilling: hastens evaporation and condenses the vapor
· Typically used for alcohol and oil
· Reverse osmosis: forces water through membranes to filter out salts 
· Desalinization facilities operate mostly in arid Middle East
· Very expensive, requires fossil fuels ad produces concentrated salty water
The Aral Sea 
· Once the fourth largest lake on Earth 
· Lost over 80% of its volume in 45 years from diversion
· Consequences
· Lost 60 000 fishing jobs
· Pesticide-laden dust from the lake bed is  blown into the air
· The cotton cannot bring back region’s economy 
· Can it be saved
· People have begun saving the northern part of the Aral Sea
Marine ecosystems
The oceans contain more than water 
· 96.5% water
· Tons of dissolved salts
· Nutrients (nitrogen and phosphorus)
·  Dissolved gas 
· Oxygen is added by plants, bacteria, and atmospheric diffusion 


Different zones
· Top layer Epipelagic- “lots of light” zone supports photosynthesis
· Mesopelagic
· Bathypelagic Zone- midnight zone, no light
· Abyssopelagic Zone- no light, high pressure
· Hadal Zone- deep trenches 
We are “fishing down the food chain”
· Figures on total global catch do not relate species, age, and size of the fish harvested
· As fishing increases, the size and age of fish caught decline
· 10 year old cod, once common, now rare
· As species become too rare to fish, fleets target other species 
· Shifting from large, desirable species to smaller less desirable ones
· Entails catching species at lower trophic levels 
· Reduction in larger predator fish simplify trophic feeding relationships
· Salmon fisheries in BC now in severe decline
· 2009 numbers indicate a 90% reduction if the Frazer River salmon catch
· Worldwide single species catches are also experiencing declines
· Future predictions envisage a world of jellyfish and other low trophic level species in abundance 
Fishing practices kill non-target animals and damage ecosystem
· By-catch: the accidental capture of animals
· Drift-netting drowns dolphins, turtles and seals
· Banned or restricted by many nations
·   Longline fishing kills turtles, sharks, and albatrosses
· 300000 seabirds die each year
· Bottom-trawling destroys communities 
· Likened to clear cutting or strip mining 
Aquaculture can partly make up the loss of capture fisheries 
· Aquaculture =farm fisheries
· 30% of the world’s fish production
· Canada is fourth-largest producer of farmed salmon in the world 
· Freshwater fish and shellfish
· Benefits
· Improves food security 
· Reduces pressure on wild stocks
· 10 to 1000 times more energy efficient


· Drawbacks
· Increased disease causes antibiotic use
· High density fishery causes more waste
· Can damage landscape
· Need > 1.5kg of fishmeal to produce 1kg of salmon
Fisheries management had been based on maximum sustainable yield
· Maximum sustainable yield = maximum harvest while keeping fish available for the future
· Stocks have plummeted
· Ecosystem based management
· Shift away from species and toward the larger ecosystem
· Set aside areas of the ocean that are free from human interference
We can protect areas in the Ocean
· Marine protected areas (MPAs) = established along the coastlines of developed countries 
· Still allow fishing or other extractive activities
· Marine Reserves = area where fishing is prohibited
· Leave ecosystems intact, without  human interference
· Improve fisheries, because young fish will disperse into surrounding areas
· Many commercial, recreation fishers, and businesses do not support reserves 
Ocean acidification 
· CO2 dissolves in sea water and reduces pH
· Some CO2 sinks to the ocean depths
· Organisms remove CO2 to make their exoskeletons 
· Lowered pH disrupts shell formation
· Bivalves – oysters very sensitive to lowered pH
Deep water Horizon
· April 20 – July 15 2010
· Gulf of Mexico, Louisiana
· 4.9 million barrels of crude oil
· 17 058  km of shoreline oiled 
Dispersants 
· Corexit – most common one used in DWH oil spill
· To Use
· 1.8 gallons were used on the surgfaceand at the blowout site ~ below the surface
· This was the first time dispersant was used deep below the surface
· Dispersing the oil causes many marine animals to be subject to oil that would not have been without using dispersants 
· Oil-eating bacteria, sunlight, and wave action disperse the mixture throughout the ocean or it sinks to the bottom 
Shoreline oiling
· Michel et al(2013) 
· Shoreline cleanup assessment technique
· Surface oil residue (SR)
· Surface residue balls (SRBs, <10cm)
· Surface residue patties (SRPs, >10cm)
· Large SR mats that could be 100s of metres long and up to 20cm thick
Ocean currents
· Gyre: circular ocean currents 
· Collects rubbish
· North pacific gyre 
· Large garbage patch
· Not contiguous
· Nets and plastic debris endanger marine life
· Plastic dumped into the sea harms wildlife 
· Sea turtles mistake plastic bags for jellyfish
· [bookmark: _GoBack]Most plastic bags are non-biodegradable 
