
Aquatics



ά²ŀǘŜǊ tƭŀƴŜǘέ

~Approximately 71%  of 
the Earth is covered by 
water.

~Oceans regulate the 
9ŀǊǘƘΩǎ ŎƭƛƳŀǘŜΣ ŘƛƭǳǘŜ 
and degrade wastes, and 
provide a major habitat 
ŦƻǊ Ƴŀƴȅ ƻŦ 9ŀǊǘƘΩǎ 
creatures!

https:// www.usgs.gov/special-topics/water-science-school/science/how-much-water-
thereearth#:~:text=About%2071%20percent%20of%20the,in%20you%20and%20your%20dog.



Limited Freshwater

Approximately 3% of
9ŀǊǘƘΩǎ ǿŀǘŜǊ ƛǎ
ŦǊŜǎƘǿŀǘŜǊΧΧΦ

~69% of that 3% is locked up in 
glaciers, polar ice caps, and deep 
ǳƴŘŜǊƎǊƻǳƴŘΦ  wƻǳƎƘƭȅ м҈ ƻŦ 9ŀǊǘƘΩǎ 
freshwater, or about .007% of all 
water, is easily accessible in lakes, 
rivers, and the atmosphere for 
human use.



Aquifers

About 30% of the 
ǿƻǊƭŘΩǎ ǘƻǘŀƭ ŦǊŜǎƘǿŀǘŜǊ 
resources lies under the 
9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜ ŀǎ 
groundwater.  When 
water congregates 
below the surface it 
forms an aquifer.

Water runs very slowly and 
seeps into rivers and lakes 
through their banks.

Def:  A land, gravel or rock formation capable of storing or conveying 
water below the surface of the land.

https:// www.livescience.com/39625-aquifers.html



Rivers, lakes and wetlands receive water in other 
ǿŀȅǎ ŀǎ ǿŜƭƭΧΧΦ





²Ƙŀǘ ƛǎ ŀ ά²ŀǘŜǊǎƘŜŘΚ
Definition:

An area of land that drains into 
a particular river or body of 
water usually divided by 
topography.

New York State has 17 
watersheds. Chautauqua County is 
ǇŀǊǘ ƻŦ ¢²h ǿŀǘŜǊǎƘŜŘǎΧΦΦ
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ÉLake Erie to St. Lawrence to 
    North Atlantic

ÉMississippi to Gulf of Mexico

Chadakoin Ą Conewango Ą Allegheny Ą Ohio Ą Mississippi Ą Gulf of Mexico



Beginning atPittsburgh, Pennsylvania, the 
Ohio is formed by the confluence of the 
Allegheny and Monongahela Rivers. It ends 
981 miles later at Cairo, Illinois when it 
empties into the Mississippi.



Water Pollution



Point Source Pollution  



Nonpoint Source Pollution



¢ƘŜ ¢ǿƻ aŀƧƻǊ ²ŀǘŜǊ tƻƭƭǳǘŀƴǘǎΧ

1) Sediments     2)  Nutrients

 

Especially:  soil, nitrogen, and phosphorus



Sediments

~Causes water turbidity.

~Carry and store toxic materials, which
  may lead to bioaccumulation within the
  food chain.



Nutrients

HAB= Harmful Algal Bloom
(due to toxic cyanobacteria)



Ecological impacts?

üPoor erosion control
üNutrient run-off (fertilizers, animal wastes, sediments, 
 pollutants).
üSedimentation, etc.







Drinking Water
ÅAlkalinity
ÅColor
ÅpH
ÅTaste & Odor
ÅDissolved metals and salts
ÅMicroorganisms (fecal coliforms like E.coli)
ÅDissolved metals and metalloids (lead, mercury, arsenic, etc.)
ÅDissolved organics: 
 colored dissolved organic matter (CDOM); dissolved organic carbon (DOC)
ÅRadon
ÅHeavy metals
ÅPharmaceuticals
ÅHormone analogs

Water Testing

Environmental   
Chemical:    Physical:
ÅDissolved Oxygen (DO)    ~pH
ÅNitrate      ~Temperature
ÅOrganophosphates    ~Total suspended solids (TSS)
ÅChemical Oxygen Demand  ~Turbidity
ÅBiochemical Oxygen Demand (BOD)
ÅPesticides     Biological: Coliforms, Macroinvertebrates



Global human population was 8,268,168,355 (~8.3 billion) as of 9:55 AM 1/5/2026 increasing by about 
0.85 % per year! The rate of increase is now slowing slightly each year. https:// www.worldometers.info/world-population/

Source: Environment Canada, Freshwater Website 2004)

According to the World Bank, as many as two billion people lack adequate sanitation facilities to protect 
them from water-borne disease, while a billion lack access to clean water altogether. According to the 
United Nations, which declared 2005-нлмр ǘƘŜ ά²ŀǘŜǊ ŦƻǊ [ƛŦŜέ ŘŜŎŀŘŜΣ фр ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ 
cities still dump raw sewage into their water supplies.  Thus it should come as no surprise to know that
80% of all the health maladies in developing countries can be traced back to unsanitary water.



   Lake Zonation

Benthic zone



    Lake Classification














