
Watersheds
and Wetlands



Big Blue Marble

¾ of the Earth’s 

surface covered in 

water

Water is the most common 

substance on earth and the 

MOST IMPORTANT



Where is the water?

If the world’s total water 

supply were in a 200 L drum. . .

• Ocean Water: 97.2%

• Glaciers and ice caps:  2.11%

• Groundwater:  0.62%

• Lakes: 0.009%

• Atmospheric moisture:  0.001%

• Rivers:  0.0001%
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Fresh Water:



Water can exist as:

Solid = Ice

Liquid = Water

Gas = Steam



Changes of State
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Several of these processes 

are part of the:

WATER

CYCLE 



Also known as the 

Hydrologic Cycle



• Evaporation: Change of state from liquid 

to gas over a period of time at various 

temperatures

• Transpiration: Plants release water 

vapor from their leaves 

• Precipitation:  liquid or solid water 

that falls from atmosphere to Earth



• Runoff: Precipitation that runs off the

ground back into streams, rivers or oceans

• Groundwater: Precipitation that seeps into 

the ground and is stored beneath the Earth’s

surface

• 22% of Earth’s freshwater is 

groundwater



Groundwater Contamination



Groundwater Contamination

• Contaminants from natural

sources
• As water travels over soil and rocks it 

dissolves certain minerals and carries them 

away
• “Hard water” is water that has high

concentrations of Calcium

• High concentrations of iron make water 

“brown” and metallic tasting 

• High concentrations of hydrogen sulfide

gives water “rotten egg” odor and taste



Groundwater Contamination

• Contaminants from human activities

• As population gets more dense and we 

“take over” more and more space we

contaminate the water supply

• Poorly installed and maintained septics

• Pesticides and fertilizers used on farms

and lawns

• Landfills, chemical spills, leaking storage tanks, 

salts used on icy roads



Stream Characteristics



Water Flow Order

Precipitation falls 

Water travels along “rills”

which are grooves eroded in 

the ground by water over time

Rills merge and empty into 

creeks and streams



Water Flow Order

Creeks and streams feed 

into rivers

Rivers flow into 

oceans



The place where a 

stream or river 

begins is called 

it’s source

The place where a stream 

or river ends by flowing 

into another body of 

water is called it’s mouth



Laminar flow: occurs 

when water moves in 

straight paths that are 

parallel to the stream’s 

channel or bed.  Very 

little mixing

Turbulent flow: occurs 

when water moves in 

tiny circular paths as it 

flows downstream. Much 

more mixing



A stream’s velocity, 

or the distance 

water flows during 

some period of 

time, determines 

the type of flow

LOW VELOCITY 

(move slowly) 

streams have mostly 

Laminar flow

HIGH VELOCITY 

(move quickly) 

streams have mostly 

Turbulent flow



Sediment Load

Dissolved Load Suspended 

Load

Bed Load

Sediment that is 

“dissolved” in solution

Sediment that is 

“suspended” in solution

Sediment that is 

carried along the 

bottom of the channel

Earth materials that 

dissolve in the water 

as it runs over rocks 

and soil

Materials such as silt 

and clay that is carried 

by water but does not 

dissolve in it

Larger materials such 

as sand, gravel, 

pebbles and boulders

Comes from ground 

water that returns to 

the Earth’s surface

Constitutes the majority 

of the river or streams 

load comes from banks 

as water erodes 

Sand and gravel 

“skip” along bed  

pebbles and boulders 

roll and slide along 

bed



Sediment Load

Sediment: particles  that can be 

transported by fluid flow and which 

eventually is deposited as a layer of 

solid particles on the bed or bottom 

of a body of water or other liquid. 





Watershed

✓Also known as a drainage basin

✓Region OF LAND that contributes 

water to a stream, lake or other 

body of water

http://techalive.mtu.edu/meec/module01/whatiswatershed.htm


✓Watersheds are surrounded by divides

✓Divide:  any ridge between two streams 

along which precipitation runs off.

✓The Continental Divide-splits North 

America and some of Central America in 

two watersheds

✓Watersheds can also be very small









Stream Biology



Ecosystem:  all the plants, animals 

and micro organisms in an area 

that function together with the 

non-living factors of that 

environment

Streams and Rivers are aquatic 

ecosystems



Algae

Plant like organisms (Protists)

Producers:  Make their own food

(also known as autotrophs)

Use energy from sun and dissolved

nutrients to make food

Base of most aquatic food chains



Ciliates

Paramecia

Amoeba



Invertebrates

Organisms that do not have a back

bone

Insects:  Flies and beetles found in

nearly every stream or river

Larval stage lives in water

Adults: Most live on land surrounding 

stream; some live on water 

surface (water striders)



Flies

Some shredders

Some predators

Beetles

Some saprotrophs

Some predators



Vertebrates

Organisms that  have a back bone

Amphibians; such as salamanders, 

frogs, turtles, newts

Fish; such as pike, trout, pickerel, 

bullheads, bluegill, bass, sunfish

catfish, perch and suckers



Amphibians

Depend on water at various stages

of their life cycles

Most adults live on land

Most adults are predators



Fish

Some are primary consumers of algae
•Grazers

•Strainers

•Suckers

Some are predators

Some are detritivores: feed by 

shredding sediments or filter 

food directly from sediments 



Wetlands

Wetland: an area that contains 

unique types of soil, is home to 

plants adapted to the wet 

environment, and contains water 

all year or certain times during the 

year



Types of wetlands

Soil Plants Organisms

Bog
very acidic

Little 

oxygen

Scrub-shrub 

wetland

Decomposed plant 

material called 

peat or muck

Predominantly 

mosses; shrubs; 

evergreens; water 

lilies; cranberries; 

blueberries

Trees less than 20 

feet tall

Few fish

Frogs 

Turtles

Insects 

Certain birds

Swamp
Forested 

wetlands

Drains slowly

Some; nutrient rich

but not all

Classified by trees:

Conifers; cedars, 

pines, spruces

Hardwoods; maples 

willows, aspens, 

birches, elms, oaks

Trees can be more 

than 20 feet tall

White tail deer

raccoons

herons

egrets

woodpeckers

Snakes, frogs

turtles



Types of wetlands

Soil Plants Organisms

Marsh
Forms at 

mouth of 

river or 

areas of 

poor 

drainage

Emergent 

wetlands

Nutrient rich Grasses

Sedges

Bulrushes

Cattails

Plants rooted in soil 

but emerge above 

water

Beavers

Frogs

Turtles

Raccoons 

Muskrats

Opossums

Birds, insects



Wetlands at work
 Habitat: home to many species

many threatened or endangered

Food Factories: plants in wetlands 

serve base of wetland food webs

Spawning Grounds and Nurseries:

Many organisms reproduce here

Cycling Nutrients: plants use carbon

dioxide, produce oxygen, cycle

nitrogen and phosphorus



Wetlands at work
 Buffer Zones: act as “natural 

sponges”, absorb excess runoff

and release it back to environment 

slowly;  Wetlands in coastal areas

absorb energy of waves and storms

protecting mainland

Pollution Control: Reduce sediment by 

slowing water movement;  many 

wetland plants store carbon instead

of polluting air with carbon dioxide



Factors That Affect 

Wetlands and Watersheds

Human Activities:

•Agriculture

•Urbanization and construction

•Mining

•Industry

•Waste Disposal



Agriculture:

•Harvesting

•Irrigation ditches

•Animal wastes

•Overgrazing (erosion of soil) which

increases sediment that runs off 

•Chemicals used in pesticides and 

fertilizers



Urbanization and Construction
•Covering soil with concrete increases

runoff that carries pollutants

•Construction of roads and bridges over

wetlands; increases runoff and 

restricts movements of organisms

•Paints, cleaners, salt, herbicides used 

along roads damage wetlands by 

increasing turbidity, lowering pH, 

and decreasing dissolved oxygen

•Canals, ditches, levees divert water  

from it’s natural flow



Mining:
•Mining of substances directly from 

wetlands such as phosphorus and

peat

•Mining of rocks and minerals: acid 

drainage; heavy metals; sediment

Industry:
•Construction; reduces wetland acreage

•Pollutants

•Water intake, draining of wetlands

•Water release, thermal pollution which 

can lead to algal blooms 



Waste Disposal:

•Landfills: solid waste; toxic leakage

•Sludge and Wastewater Treatment;

•Introduce of biological pathogens

to wetlands

•Rich in nitrogen and phosphorus

which cause Algal blooms



Global Climate Changes
•Natural large scale changes in climate occur 

about every 10,000 years

•Cooler climate; freshwater locked in ice and 

glaciers

•Warmer climate; melt off increases sea level; 

causes flooding; causes salt water to move 

into fresh water wetlands

•Changes the salinity of wetlands

•Salt-tolerant species replace freshwater organisms

•Vegetation covered and dies changing wetlands into 

open water



What are the types of water 
pollution?

There are many types of water 
pollution because water comes from 
many sources. Here are a few types 
of water pollution:



1. Nutrients Pollution

Some wastewater, fertilizers and 
sewage contain high levels of nutrients. 
If they end up in water bodies, they 
encourage algae and weed growth in the 
water. This will make the water 
undrinkable, and even clog filters. Too 
much algae will also use up all the oxygen 
in the water, and other water organisms 
in the water will die out of oxygen 
starvation.





2. Surface water pollution

Surface water includes natural 
water found on the earth's surface, 
like rivers, lakes, lagoons and oceans. 
Hazardous substances coming into 
contact with this surface water, 
dissolving or mixing physically with 
the water can be called surface 
water pollution.





3. Oxygen Depleting

Water bodies have micro-organisms. 
These include aerobic and anaerobic 
organisms. When too much biodegradable 
matter (things that easily decay) end up 
in water, it encourages more 
microorganism growth, and they use up 
more oxygen in the water. If oxygen is 
depleted, aerobic organisms die, and 
anaerobic organism grow more to produce 
harmful toxins such as ammonia and 
sulfides.





4. Ground water pollution

When humans apply pesticides and 
chemicals to soils, they are washed deep 
into the ground by rain water. This gets 
to underground water, causing pollution 
underground. This means when we dig 
wells and bore holes to get water from 
underground, it needs to be checked for 
ground water pollution.





5. Microbiological

In many communities in the world, 
people drink untreated water (straight 
from a river or stream). Sometimes there 
is natural pollution caused by micro-
organisms like viruses, bacteria and 
protozoa. This natural pollution can cause 
fishes and other water life to die. They 
can also cause serious illness to humans 
who drink from such waters.



6. Suspended Matter

Some pollutants (substances, 
particles and chemicals) do not easily 
dissolve in water. This kind of 
material is called particulate matter. 
Some suspended pollutants later 
settle under the water body. This 
can harm and even kill aquatic life 
that live at the floor of water 
bodies.



Mining activities

Mining is the process of crushing the 
rock and extracting coal and other 
minerals from underground. These 
elements when extracted in the raw form 
contains harmful chemicals and can 
increase the amount of toxic elements 
when mixed up with water which may 
result in health problems.







Ocean and marine dumping

Again, think of the rubbish we all 
make each day. Paper waste, food waste, 
plastic, rubber, metallic and aluminum 
waste. In some countries, they are 
deposited into the sea. All these waste 
types take time to decompose. 









Underground storage and tube 
leakages

Many liquid products (petroleum 
products) are stored in metal and steel 
tubes underground. Other sewage 
systems run in underground tubes. 
Overtime, they rust and begin to leak. If 
that happens, they contaminate the soils, 
and the liquids in them end up in many 
nearby water bodies.



Effects of Water Pollution

The effects of water pollution are 
varied and depend on what chemicals are 
dumped and in which locations.

Many water bodies near urban areas 
(cities and towns) are highly polluted. 
This is the result of both garbage 
dumped by individuals and dangerous 
chemicals legally or illegally dumped by 
manufacturing industries, health centers, 
schools and market places.



Death of aquatic (water) animals

The main problem caused by 
water pollution is that it kills life 
that depends on these water bodies. 
Dead fish, crabs, birds and sea gulls, 
dolphins, and many other animals 
often wind up on beaches, killed by 
pollutants in their habitat (living 
environment).









Disruption of food-chains

Pollution disrupts the natural food 
chain as well. Pollutants such as lead and 
cadmium are eaten by tiny animals. Later, 
these animals are consumed by fish and 
shellfish, and the food chain continues to 
be disrupted at all higher levels. 



Diseases

Eventually, humans are affected 
by this process as well. People can 
get diseases such as hepatitis by 
eating seafood that has been 
poisoned. In many poor nations, 
there is always outbreak of cholera 
and diseases as a result of poor 
drinking water treatment from 
contaminated waters.





7. Chemical Water Pollution

Many industries and farmers work 
with chemicals that end up in water. This 
is common with Point-source Pollution. 
These include chemicals that are used to 
control weeds, insects and pests. Metals 
and solvents from industries can pollute 
water bodies. These are poisonous to 
many forms of aquatic life and may slow 
their development, make them infertile 
and kill them.





8. Oil Spillage

Oil spills usually have only a localized 
effect on wildlife but can spread for 
miles. The oil can cause the death to 
many fish and get stuck to the feathers 
of seabirds causing them to lose their 
ability to fly. 



Industrial causes of water 
pollution

Industrial waste

Industries cause huge water pollution 

with their activities. These come mainly 

from: 

Sulphur – This is a non-metallic substance 

that is harmful for marine life.







Other causes of water 
pollution

Sewage and waste water 

Sewage is the term used for 
wastewater that often contains feces, 
urine and laundry waste. The sewage and 
waste water that is produced by each 
household is chemically treated and 
released in to sea with fresh water. The 
sewage water carries harmful bacteria 
and chemicals that can cause serious 
health problems. Pathogens are known as 
a common water pollutant.







Biological Oxygen 

Demand



BOD

• The biological oxygen demand is defined 

as the ‘measure of dissolved oxygen 

required to decompose the organic matter 

in water biologically’

• Normally, it is measured over 5 days



What’s it for then?

• Since most aquatic organisms need 

oxygen to carry out anaerobic respiration/ 

photosynthesis…

• Water with High BOD, but can’t replenish 

oxygen fast enough, won’t be able to meet 

the needs of the aquatic community…

• …Hence they will eventually suffocate

http://images.google.com/imgres?imgurl=http://sellmic.com/blog/wp-content/uploads/2007/01/dead_fish1.jpg&imgrefurl=http://sellmic.com/blog/2007/01/19/if-this-null-systemoutprintlnits-the-end-of-the-world/&h=231&w=300&sz=16&hl=en&start=1&usg=__bSH_55VKE1HShUUT2lG1L2_OmYE=&tbnid=mku1gU6WxsGmnM:&tbnh=89&tbnw=116&prev=/images%3Fq%3Dcartoon%2Bdead%2Bfish%26gbv%3D2%26hl%3Den


Some Comparisons…

• Rapid waters can rapidly replenish 

Oxygen supply due to its fast flow

• Lakes are less efficient at doing this

• Pure water BOD = 1 ppm

• Polluted water BOD = 5 ppm or above



Thermal Water Pollution

• Thermal pollution is the ‘degradation of 

water quality by any process that changes 

ambient water temperature’



Sources

• 1. Careless discharge of heated water –

i.e. in industrial places

• 2. Removal of shading vegetation

http://images.google.com/imgres?imgurl=http://www.okpond.com/images/aquatic%2520veg%2520pic/Duckweed.jpeg&imgrefurl=http://www.okpond.com/Aquatic_Vegetation_Pictures.html&h=310&w=300&sz=158&hl=en&start=2&um=1&usg=__MM65eYCj0_bZashcNpgs0gempkM=&tbnid=PpTN2bDyR9gFZM:&tbnh=117&tbnw=113&prev=/images%3Fq%3Dshading%2Bvegetation%26um%3D1%26hl%3Den%26sa%3DN


Effects

1.
• Increase Water Temperature

2.
• Solubility of Water decreases

3.
• Metabolic rate of aquatic organisms increases

4.
• Demand for O2 increases



What is dissolved Oxygen?

• It is the amount of oxygen gas dissolved in 

water

• Water has a molecule of oxygen in its 

composition, but that is not the oxygen 

that we are talking about

• Think of it as dissolving a spoonful of 

sugar in a glass of water



How does water gets its 

dissolved oxygen?
• The oxygen dissolved in the water gets in 

there by contact with the atmosphere, and 

sometimes through underground water 

fountains depending on the body of water 

in question.

• Water in constant movement gets more 

oxygen on it than still water.



Dissolved Oxygen Factors

• Temperature: Cold water holds more 

oxygen than hot water

• Salinity levels: Fresh water holds more DO 

than salt water



Why is this so important?

• From keeping your pet fish alive, to 

keeping healthy ecosystems.

• It is important what factors are messing 

with the dissolved oxygen levels because 

if they go dangerously low, it will both kill 

the fish in your tank, or destroy a whole 

ecosystem in nature.



Examples

• Runoff of salt from roads

• Runoff of fertilizer from gardens causing 

eutrophication in lakes

• Factories treating waste water and 

returning it to a body of water warmer than 

it should be



What IS C.O.D ?

• COD (Chemical Oxygen Demand) is the amount of 
oxygen required to degenerate all pollution in a chemical 
way (by adding oxidizing agents and heating). In general 
with chemical destruction you can remove more pollution 
than with the biological way.

• . It is expressed in milligrams per liter (mg/L) also 
referred to as ppm (parts per million), which indicates 
the mass of oxygen consumed per liter of solution.

http://en.wikipedia.org/wiki/Milligram
http://en.wikipedia.org/wiki/Litre
http://en.wikipedia.org/wiki/Mass
http://en.wikipedia.org/wiki/Solution


where does d.o comes 

from ?

• Dissolved oxygen enters water through the air or as a plant byproduct. 
From the air, oxygen can slowly diffuse across the water’s surface from 
the surrounding atmosphere, or be mixed in quickly through aeration, 
whether natural or man-made 7. The aeration of water can be caused by 
wind (creating waves), rapids, waterfalls, ground water discharge or 
other forms of running water. Man-made causes of aeration vary from an 
aquarium air pump to a hand-turned waterwheel to a large dam.

• Dissolved oxygen is also produced as a waste product of photosynthesis 
from phytoplankton, algae, seaweed and other aquatic plants.




