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Introduction to the Estuary
What Is An Estuary?

Estuary-  a partially enclosed coastal body of water (usually at the mouth of a river) where the fresh water from a river and salt water from the ocean meet and mix

· Most estuaries are located at the mouth of a river.  However, some estuaries are blocked.  This happens when gravel deposits at the mouth of rivers forcing rivers to make new mouths.  

· The 2 reasons why mouths of rivers can have wide, irregular openings are:

· thousands of years of wearing away the land 

· depositing soil by the river flowing out & the sea flowing in.   
· Estuary areas are located in bays & inlets of the coastline
· Come in different shapes and sizes

· Found along coasts of all continents

Parts of an Estuary 

· 4 important parts of an estuary- channels, salt marshes, barrier beaches, and marginal areas
(Copy diagram in notebook)

· The 2 parts WITHIN the estuary are the channels & salt marshes
· These areas provide most of the habitats and food for the living organisms

· Very productive

Channels

· The main channel of an estuary is usually at the end of the main river

· Has smaller side channels or creeks

· Channels flow around the salt marsh islands

· The channels & creeks are widened by the collisions of incoming storm tides with out-flowing fresh water

· Brackish Water- the mixture of salt and fresh water in an estuary

Salt Marshes

· Sometimes called tidal marshes or tide marshes
· Low, flat, spongy areas made of peat soil that are covered in grasses that grow in salt water

· Peat Soil- built up by partly decayed salt marsh organisms, mixed with sand & other deposited material

· Erosion can occur in a salt marsh when water builds up and floods the river
· SALT MARSHES ARE THE MOST PRODUCTIVE AREAS ON EARTH

· Produces most forms of life (algae, plants and animals)

· Barrier beaches and marginal areas are boundaries to the estuary.
· Barrier beaches protect the estuary from heavy tides & ocean storms

· Marginal areas border the inland side of the estuary

· Provide habitats to predators that help keep the balance of life in an estuary

Barrier Beaches

· Extend from one or both sides of the end of an estuary across the opening to the salt water

· Many beaches that are used for recreation are barrier beaches (Jennings Beach)

· Barrier beaches form because rivers drop sand at its mouth when there are storms & floods- this occurs when incoming seawater in tides & storms collide with out-flowing river water

Marginal Area

· Also called the margin, marginal area, or upland area

· Borders the inland side of the estuary

· Is higher than the salt marsh area

· Has trees

· Predators live in marginal area (marsh hawk, osprey, fox)

· Predators eat smaller animals to keep them from overpopulating and upsetting the balance of the web of life in the system

Life In An Estuary
· Life in an estuary is affected by biotic and abiotic factors

· Biotic factors- things that are living (plants, animals, bacteria, fungi)

· Abiotic factors- things that are non-living (temperature, water, sunlight
· A lot of action is always happening- tides are moving in & out, currents are changing, & life is being moved or moving about

· Organisms have to adapt to the changes in tide, temperature, moisture and salinity
· In order to survive, all organisms must have the 4 basic needs:  food, water, oxygen and shelter
Food
· Estuary produces an abundance of nutrients that help the food web

· Base of the food web is green plants (salt marsh grasses) but mostly eaten after they have died

· Producer- (look on page 22 for definition)
· Bacteria & fungi are examples of decomposers
· Decomposers- (look on page 20 for definition)
· Decomposers break down the dead grasses into smaller & smaller particles called detritus
· Detritus- (look on page 20 for definition)
· Detritus (a mixture of decomposed material & decomposers) is a food source of animals in the estuary

· 2 other food sources are plankton & algae
· Plankton, algae & detritus are the MAIN INGREDIENTS that make the water in the estuary nutritious- “estuarine soup”

· Detritus is also found in mud & marsh soil

· Detritivores eat detritus in the water, mud & marsh soil

· Consumer-
· Once consumers (animals) die, the decomposers (bacteria & fungi) break down the bodies of these animals into detritus.  This adds nutrients to the mud, marsh soil and water

· Remember- in the estuary, the food chain begins with the producers (salt marsh plants) being eaten by the decomposers!
Where does all the detritus in an estuary come from?

· The detritus comes from 3 places

1. Produced in estuary
2. Carried from river basin
3. Tides carry from saltwater
Water
· Essential for all organisms
· Organisms have different tolerances for the amount of salt in the water

· Water in the estuary changes with _ tides______________ and _______Storms________

· Tides bring in salt water in the estuary twice a day

· Rivers constantly flow into estuary

· Organisms have to adapt to constant changes in salinity

What happens to aquatic organisms when the tide goes out?
· Aquatic organisms need to adapt to periods of low or no water

· Exposed twice a day when tide goes out
· Organisms need to stay wet & moist.  They do this by:

· Close shells up tight with water in them
· Bury in moist soil
Oxygen
· Organisms (including plants) need oxygen

· Aquatic organisms use oxygen from the air that has been dissolved in the water

· Tides bring in freshly oxygenated water into the estuary

· When organisms are no longer covered in water, they use the oxygen from the water they were able to preserve (water trapped in shell or bury themselves)

Shelter
· Shelter provides protection

· Some organisms provide their own shelter- shells

· Hard shells provide protection from elements & predators

· Organism with 2 shells can close tightly

· Organism with 1 shell may have a hard plate that covers the opening

· Some shelled animals secrete mucus to stick firmly to hard surface

· Other organisms seek protection by digging tunnels/holes in soil

· The dense salt marsh grass provides a safe habitat

· Grasses also give smaller organisms a place to cling on to

· they are not dragged out to sea with the tide  

· destroyed by colliding water from storms
4 ways that organisms can provide themselves with shelter to stay safe are:
·    Burrow into soil
·    Clinging onto grasses in salt marsh
·      Close shell tightly
· Seal themselves to hard surface using mucus (permanently or temp)
Biodiversity

· Estuaries are complex ecosystems

· Barrier beach habitat: sandy beaches, mud flats
· Salt marsh habitat: dense grasses, peat soil
· Channel habitat: fresh and salt water mixes
· Marginal area habitat: dry upland areas
· Biodiversity- variety of habitats in estuary which makes possible for variety of species.  High biodiversity is indicator of estuary productivity.
Decomposers

· Important to the estuary
· Bacteria & fungi break down the waste & dead bodies of organisms
· This recycles nutrients for the producers & consumers to use
Plankton

· Microscopic protists, plants and animals

· Phytoplankton- algae, photosynthesize and producers at base of aquatic food chain
· Zooplankton- microscopic organisms
Macro-Algae (Seaweeds)

· Micro-organisms- small
· Macro-organisms- big
· Macro-algae- large forms of algae (seaweeds)

· Are protists (not plants- they do not have true roots, stems or flowering parts)

· Some can be too tough to eat

· Provide shelter & protection- small organisms can hide under them

Plants

· Most are grasses that grow in salt marshes

· Smooth cord grass & salt marsh hay provide nutrients

· Other plants can invade the estuary and reduce productivity

Marine Worms

· Worms such as sandworms & clamworms help the estuary because they can dig holes which helps loosen the soil to allow water & oxygen to enter

Crustaceans

· Organisms that have segmented bodies, stiff carapace (exoskeleton) and multiple appendages
· Examples of crustaceans are: crabs, lobsters, shrimp
Mollusks

· Animals with soft bodies that are encased in shells

· Univalves-one shell.
· Examples of univalves are snails
· Bivalves- 2 shells hinged at one side
· Examples of bivalves are oysters, clams, and mussels
· Mollusks move around by using a muscular foot that extends outside their shell

Fish

· Many fish live in or use the estuary during some part of their life cycle

· Fish use the estuary to spawn, find food, or as a nursery for their young

Birds

· Top predator in estuary (king fishers, herons, egrets,osprey, gulls)
· Help keep fish and other organisms in balance
· Protect plants from rodents
· Many species inland near rivers, lakes, ponds, wetlands
Mammals
· Muskrats, raccoons, fox, skunks live all along river basin (upland dry areas, margin areas
· Top predator on food chain and keep other species in check
· Eat small fish and crustaceans and prevents overpopulation
· Estuary provides them habitat and food/prey
Human’s Impact

· When estuaries are disturbed by human activities, they become less productive

Man’s Use of the Estuary

· Estuaries are used in many ways

· Food 
· Recreation
· Energy use- to power mills
· How runoff impacts the estuaries

· Runoff brings more silt down to the estuary which can destroy oyster habitats

· Runoff also brings more fresh water into the estuary which causes the salinity levels to change

· Runoff increases the rate of salt marsh erosion

· Runoff can bring more pollution to the estuary (animal waste, chemicals- pesticides, car oils, lawn fertilizers)

Estuary:  A Link to the Sea

· Provides protection and shelter for organisms in estuary
· 75% saltwater fish use estuary at some point in life
· Provides many different habitats for variety of organisms
· Acts as a cafeteria and nursery for organisms
· Our coastal waters can’t be productive if our estuaries are not!
