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Great Lakes Study Introduction 

Lake Ontario 

 

 The Great Lakes are excellent places to study Ecology because of the 

way that living and nonliving things interact.  On this field trip, you will be studying 

Lake Ontario s ecosystem by collecting data on: 

 

 Water Testing (Dissolved Oxygen, Phosphate, Nitrate, Coliform, and 

pH) 

 Microscopy (Identify microscopic organisms) 

 Navigation 

 Fish Station (Fish finder and Great Lakes Fish  

 Dredge and Secchi Disc 

 

During this study you will observe an aquatic ecosystem.  

You will determine the nutrients contained in the water and connect this with the 

activity or inactivity of living things in the water.  Humans have had an impact on 

the great lakes by allowing phosphates and nitrates (result of pollution) to enter 

the water.  Algae may grow out of control as a result and decrease dissolved 

oxygen.  Exotic species may also be introduced to Lakes which often disrupts 
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many native species.  Many of the exotics were introduced over 10 years ago. 

However, there has been in increase in disease outbreaks including botulism and 

thiamine deficiency disorder.  There have also been increases in algal blooms 

and a loss of invertebrates which help maintain the health of the Lake Ontario 

Ecosystem. 

 

Physical Characteristics Lake Ontario 

 

 

Length:     193 mi. (311 km) 

Greatest Width:      53 mi. (85 km) 

Mean Depth:      283.29 ft. 

Total Lake Surface Area:    7,326 mi.2 

Area of Drainage Basin:   32.026 mi.2 

Shoreline length:    726 mi.2 
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Lake Ontario is the smallest of the Great Lakes.  The other Great Lakes drain 

into Lake Ontario through the Welland Ship Canal and the Niagara River. 

Lake Ontario empties into the Atlantic Ocean through the St. Lawrence River.  

Ships carry goods through the St. Lawrence River. 

 

Many Exotic Species have invaded our natural waterways through ballast water 

in cargo ships coming from the Baltics. 

Invading species include: 
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Zebra Mussels 

Cargo Ship Ballast 

 

Zebra Mussels 

 

The mussels arrived in the ballast 

water of Eurasian transoceanic 

vessels, about 20 years ago, 

Great Lakes scientists have been 

trying to halt their spread.   The 

prolific mussel, with a voracious 

appetite for plankton, uses a 

special byssal gland to secrete 

highly adhesive threads that 

attach it to rocks, debris, water- 

pipes and screens, boat hulls, 

and - most destructively - native 

mussels. 

 

Purple loosestrife 

Purple loosestrife was introduced from Europe.  

As a result of this introduction, it is degrading 

our wetlands by out-competing other species of 

plants 

Alewife 

The alewife feeds primarily on 

zooplankton, reducing the available 

food for native fish species. Salmon, 

lake trout and other larger fishes prey 

upon alewives. Stocking of salmon 

species has helped to reduce alewife 

populations in the Great Lakes. 
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Cercopagis pengoi (zooplankton from 

the Caspian Sea called Spiny Water 

Flea) 

 

This invading species originated in the 

Middle Eastern Seas.  It can 

reproduce sexually but also asexually 

by parthogenesis.  This has resulted 

in a large population being present in 

Lake Ontario.  It may affect fish 0-1 

years of age.  The Spiny Water Flea 

may compete with these fish for food.  

They are found mostly in warmer 

upper water but will migrate to below 

20 meter depths.  

Eurasian milfoil 

This is an aquatic plant that was introduced 

in Wisconsin during the 1960s.  It 

reproduces by vegetative propagation and 

therefore can be spread downstream by 

boats, motors, trailers and currents.  It 

forms a canopy over other organisms, 

which blocks the sunlight.  This may result 

in fewer aquatic plants that support 

waterfowl and also may alter predator/prey 

relationships. 



 9 

 

Lake Ontario threatened by small invader  

By J.B. Legault  
Reuters  

 

TORONTO (Reuters) - The round goby with its large mouth and oversized, 

bulbous eyes, has reared its ugly head in Lake Ontario, much to the horror of 

fishermen who believe it could spell disaster for native fish populations.   

The Ontario Federation of Anglers and Hunters raised the alarm this week when 

it predicted in a news release that the round goby ``will wreak havoc on the 

aquatic ecosystem.''   

``This fish will upset the 

delicate balance of the 

ecosystem,'' angler federation 

spokesman Mark Holmes told 

Reuters. ``It's a very prolific 

fish that spawns several times 

during the year, so a very small number can become a very large number very 

rapidly.''   

The goby probably made its way from Europe in the ballast tanks of ocean-going 

ships that traveled to Lake Ontario through the St. Lawrence Seaway.   

The impact of the round goby's arrival could be felt on several different levels. 

For example, the round goby feeds on zebra mussels, which filter contaminants 

out of the water. By eating the mussels, the goby itself becomes contaminated 

and contaminates the larger fish that prey on it.   

Also, said Holmes, the goby is such an aggressive feeder that it will strip the bait 

right off a hook, which could have a long-term impact on sport fishing and 

tourism.   
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But the most likely consequence of the round goby's moving in, said Dr. John 

Casselman, a senior research scientist at the Ontario Ministry of Natural 

Resources, is the displacement of native fish populations.   

``We are concerned about any invading exotic,'' he said. ``It will compete with 

and displace other fish species and that will create instability.''   

Casselman said that, worldwide, 38 percent of fish populations have been 

eliminated by exotics, compared with only 17 percent by overfishing.   

And while he can't address the goby situation specifically, Casselman explains 

that when the rock bass arrived in Lake Ontario, in some areas the number of 

species dwindled from 14 to four, two of those four being the rock bass and the 

small-mouth bass.   

``And since the lake trout won't feed on rock bass, we saw a 20 to 30 percent 

reduction in lake trout production,'' he said.   

Furthermore, an ``exotic invader'' like the goby, is ill-equipped to survive any 

climatic extreme and a severe winter, for example, could wipe it out. You then 

have a situation where the goby invades an area before dying off, which leaves a 

vacuum that allows other populations to explode.   

``To lose a native species or to have an exotic come in can only result in 

permanent changes,'' said Casselman.   

This news comes at a time where some of Lake Ontario's native species -- the 

deep water sculpin, the emerald shiner and the three spined stickleback  -- seem 

to be on the comeback trail.   

The sculpin's reappearance, most notably, has scientists very optimistic about 

the lake's health. Since the sculpin is a bottom feeder, and since most 

contaminants will sink and gather on the bottom, its resurgence after an absence 

of almost 50 years had led scientists to conclude Lake Ontario's health was 

improving significantly.   
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The Effects Invasive Species Have on the Natural Organisms in Lake Ontario 

Botulism Update 

Tracking the effects of botulism E is important for scientists in the lower Great 

Lakes, especially Lake Erie, because there have been higher numbers of die-offs 

of bottom-dwelling fish and some fish-eating birds over the last four years. The 

bacteria that produces type E botulism is native to the Great Lakes region. In the 

past, the environmental and ecological conditions did not support enough 

bacteria to cause any problems up the food chain. However, it seems that the 

food chain has been affected by the invasion of exotic species such as zebra and 

quagga  mussels, in addition to the round goby. Scientists track outbreaks of type 

E botulism in the fall, and there were not very many reports of fish or bird deaths 

on the lower Great Lakes during the fall of 2003. Researchers in Canada and the 

United States monitor and research the situation to better understand the 

possible role of exotic species in bacteria outbreaks; Environment Canada is an 

active participant in this work.  

*(Article taken from the International Joint Commission Website) 

 

Thiamine Deficiency Complex (TDC) 

This disorder is caused by a lack of thiamine in the eggs of certain species of 

fish, which can result in eggs dying off early in development.  TDC mostly affects 

specific lake salmon and trout. It is believed that it is caused by the presence of 

thiaminase (an enzyme) in the diets of these fish.  Alewife and smelt both have 

high levels of thiaminase activity and they are prey for salmon in the Great Lakes 

food chain.  
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Changes in the Lake 

 

Lake Ontario turnover occurs in mid-May and late September or early October. 
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This happens because the cold water on the surface of the lake contracts 

(becomes more dense) and sinks while the warmer water on the bottom of the 

lake expands (becomes less dense) and floats.  Turnover results in oxygen-poor 

water in the deeper areas of the lakes being mixed with the surface water 

containing more dissolved oxygen.  It prevents the complete loss of oxygen in the 

lower levels of the lake. 

 

Currents of Lake Ontario  

Different layers of temperature 

(Stratification) in the Lake occur which 

can result in the build up of pollutants 

along the shoreline of the lake.  During 

warm summer temperatures, surface 

currents move across the lake from 

west to east.  This allows deeper, 

colder water to rise, lowering water 

temperatures to 40-50o . 
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Station Testing Information 

TEMPERATURE INFORMATION 

 

This surface temperature measurement of Lake Ontario does not tell the whole 

story! 

 

V Lake Ontario is a deep lake that has different temperatures at different depths 

(Stratified) 

 

V Its like there are three lakes in one:  Upper Lake, Middle Lake and Lower 

Lake 

 

V There are seasonal variations in the temperature of the various layers of the 

lake: 
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 WINTER:  Temperature is relatively uniform surface to bottom.  Ice floats 

because it is less dense than water 

 SPRING:  Circulation and mixing of water begins surface water temperature 

rises to 4o C (most dense) and it sinks.  The deeper water rises (OVERTURN) 

 SUMMER: Weather warms and surface waters expand and become larger 

than the lower waters.  The lake now becomes stratified (layers of 

temperature at different depths). 

 FALL:  The day length shortens and the upper layer of water cools.  The 

density of the upper water increases and the water sinks, carrying oxygen rich 

water down.  The lake OVERTURNS again. 

 

LAKE ONTARIO DEPTH TEMPERATURES FOR October 17, 2004 
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What effect does overturning of the Lake have on Organisms? 

 Aquatic organisms need dissolved oxygen and nutrients in order to carry 

on life process of Respiration.  They require light, carbon dioxide and nutrients to 

undergo photosynthesis which returns oxygen to the water.  The overturning of 

the lake effects the types and numbers of aquatic organisms. 

 

How are organisms different during different seasons? 

  

 During overturn the oxygen rich water at the surface of the lake sinks to 

the lower levels of the lake.  Huge blooms of certain types of organisms can be 

found as oxygen becomes available to lower depths. 

 

 Nutrients from the bottom of the lake float to the surface.  There are 

changes in the plankton colonies found in the lake and spring plankton differs 

greatly from fall plankton. 
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Water Collection 

 

 Water is collected using the Kemmerer water-sampling device.  It is 

designed to collect water at specific depths so when you receive your water 

sample make sure that you record the depth of the water sample collected.  An 

adult will operate the Kemmerer water device. 

 

 

Dissolved Oxygen 

 

Ideal level:  8-15 ppm 

Stressful Levels for most Aquatic Life:  below 4 ppm 

 

 Dissolved oxygen is a critical indicator of a body of water.  Oxygen is one 

of the most important elements necessary for living things to release energy from 

food through cellular respiration.  Any factor that disturbs oxygen levels could 

cause aquatic organisms to die off. 

 

The following things influence the levels of dissolved oxygen in the Lake: 

 

 Raw Sewage:  Requires a lot of oxygen to break down and lowers the 

dissolved oxygen in body of water. 

 Wind Currents:  Adds oxygen to the water as the wind blows across 

the surface 

 Turbulence:  As water hits rocks and passes through waterfalls, the 

movement adds oxygen to the water. 

 Temperature:  Colder water holds more oxygen than warmer water 
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Nitrate 

 

Safe Levels in Lake:  1 mg/L  10 mg/L 

 

 Nitrogen is a very important element to living things.  Seventy-eight 

percent of the air you breath is nitrogen.  Nitrogen is found in the form of 

ammonia or nitrate and take this form when they are fixed  by the action of 

bacteria or by man-made means.  Some life substances that contain nitrogen are 

proteins (nutrient, enzymes, muscle) and nucleic acid (part of DNA). 

 

 Nitrates are rarely found in surface waters.  If the nitrate levels are higher 

than normal, a rapid growth of algae and other microbes can occur.  These may 

be harmful to the environment because they decrease the oxygen supply and 

may devastate living things in the water. 

 

**If drinking water is contaminated with nitrates it may be a significant threat to a 

child s health resulting in blue baby  syndrome. 

 

The following things influence nitrate levels: 

 

 Decomposing Feces 

 Agricultural Fertilizer 

 Industrial Pollution 

 Solid Waste Landfill Run-off 
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Phosphate  

 

Ideal Phosphate Levels:  5 mg/L  10 mg/L 

 

Low Phosphate Levels:  Below 5 mg/L does not allow normal     plant growth  

 

High Phosphate Levels:  Above 10 mg/L  result in algae blooms 

 

 Plants and animals need phosphates for a number of life processes.  It is 

a part of the tiny energy packets (ATP) that result from the break down of 

nutrients in the cell.  However, a large amount of phosphate is not good for the 

ecosystem.  Algal blooms may result from to much phosphate which can deplete 

oxygen levels and cause death to many aquatic organisms. 

 

 The following may influence phosphate levels: 

  

 Agricultural Fertilizer run-off 

 Urine 

 Animal Waste 

 Industrial Waste 

 Detergent and Cleaners 

 

** NYS has banned detergents that contain phosphates. 
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pH 

 

 

Normal pH range in Lake:  6-8 

 

Acidic pH:  0-6 

 

Neutral pH:  7 

 

Basic (Alkaline) pH: 8-14 

 

 

 A fairly neutral pH is important to the health of living things in the lake.  

The pH of the water is the same from the surface to the bottom during the fall 

and spring because the water overturns and mixing takes place.   

 

 At different times of the year pH levels may vary due to the conditions 

within the water.   

 The following may influence pH: 

 Seasonal changes such as ice in the winter which results in higher 

oxygen levels and increases pH 

 Summer weather may result in depletion of oxygen and temperature 

stratification and a decrease in pH 

 Acid rain 
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Coliform 

 

 The coliform test used indicates if there are harmful bacteria present in the 

water.  The purple tube contains an indicator for the bacteria, E.Coli.   

 

 The following may influence bacteria levels: 

 

 Human wastes 

 Animal wastes 

 

 

Exposure to these bacteria may result in illness to humans causing 

nausea, headaches, diarrhea, cramps or other symptoms.  
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Water Testing Instructions 

SAFETY: Wear safety glasses when performing this test.  You should not 

come in contact with the chemicals in the glass ampoule.  If this does occur, flush 

with water. 

Your water sample will come from water collected using the Kemmerer Water 

Bottle Kit (back of the boat).  Observe this collection. 

 

Procedure for Dissolved Oxygen Snap Test 

1. Pour 25 ml of your water sample into the plastic cup. 

 

2. Place the tip of the glass ampoule into the bottom of the cup and press 

toward the side of the cup. 

 

 
 
 
 
 
 

3. The tip will snap off and the water will move into the ampoule.  SHARP end. 

 

4. Place paper towel or tape over the broken end of the ampoule turn it over 

and back several times. 

 

5. Wipe the liquid off the ampoule and wait 2 minutes.   

 

6. After two minutes, compare the color of the ampoule to the colored 

ampoules to determine the dissolved oxygen level. 

 

7. Place your used ampoule and water into the waste bottle. 

Record your dissolved oxygen in your Water Testing Data Sheet. 

PRESS 

Glass tip off  

B 
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Procedure for Phosphate Snap Test 

1. Pour 25 ml of your water sample into the plastic cup. 

 

2. Add 2 drops of the activator solution to the sample cup.  Stir briefly. 

 

3.  Place ampoule into cup and snap tip off as shown below. 

 

 
 
 
 
 
 
 

4. The tip will snap off and the water will move into the ampoule.  SHARP end. 

 

5. Place paper towel or tape over the broken end of the ampoule and turn it over 

and back several times. 

 

6. Wipe the liquid off the ampoule and wait 2 minutes. 

 

7. After 2 minutes, compare the color of the ampoule to the colored ampoules to 

determine the phosphate level. 

 

8.  Place your used ampoule and water into the waste bottle. 

Record your Phosphate level in your Water Testing Data Sheet. 

 

 
 
 
 
 

 

PRESS 

Glass tip off  

B 
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Procedure for Nitrate Snap Test 

1. Pour 25 ml of your water sample into the plastic cup. 

 

2. Empty the contents of one foil pack into the plastic cup. 

 

3. Place the top on the cup and shake for 3 minutes. 

 

4. Set down sample and leave undisturbed for 30 seconds. 

 

5. Place ampoule into cup and snap tip off as shown below. 

 
 
 

 
 

 

 

 

6.  The tip will snap off and the water will move into the ampoule.  SHARP end. 

 

7. Place paper towel or tape over the broken end of the ampoule and turn it over 

and back several times. 

 

8. Wipe the liquid off the ampoule and wait 10 minutes. 

 

9.  After 10 minutes, compare the color of the ampoule to the colored ampoules 

to determine the nitrate-nitrogen level. 

 

8. Place your used ampoule and water into the waste bottle. 

Record your Nitrate level in your Water Testing Data Sheet. 

 

 
 
 

PRESS 

Glass ti p off  

C 
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Procedure for pH Tester  

 

1. Remove cap and press ON/OFF button on the keypad. 

 

2. Dip the end into the water sample to be tested. NEVER immerse the 

electrode above the color band. 

 

3. Stir once and wait for the display reading to stay the same. 

 

4. Press the HOLD/CON button if you want to hold the reading.  Press again to 

release the reading. 

 

5. Press the ON/OFF button to shut off the pH meter. 

 

6. Record your pH in your water testing Data Sheet.  

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

C 
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Coliform Test 

 

1.  Using sterile technique, remove the cap from a tube of lactose broth. 

 

2. Measure 1 ml of your water sample into a pipette and add it to the tube of 

sterile lactose broth (purple tube). 

 

3. Re-cap the purple tube and incubate the tube for 24 to 48 hours at 20o-32o. 

 

 

 

READING THE RESULTS: 

 

 Tube remains Purple:   Negative; No Bacteria 

 

 Tube turns Green or Yellow:    Positive; coliform bacteria are present  

 usually from human waste 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

C 
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Secchi Disk Information 

 

 Nearly all of the energy that enters the lake comes from the sun.  Sunlight 

enters the lake through the top so the physical properties of the water are very 

important to the organisms living there.  If the lake is difficult to see through then 

the energy is absorbed at the top. If the water is very transparent then the energy 

will reach deeper water and increase its temperature.   The transparency 

determines how much photosynthesis will take place. 

 

 The Secchi Disk allows you to measure the turbidity of the lake.  The 

Secchi Disk is lowered until you can t see it then pulled up until it reappears.  

The distance at which it reappears is the visibility depth.  Water may have certain 

colors due to chemicals, microorganisms or particles present.  A greenish color 

may be due to photosynthetic plankton. 

It s important to record the type of day (clear or cloudy) the position of the sun 

and the roughness of the lake when doing a Secchi Disk test.  All of these effect 

your measurements. 

  

 The following may influence Secchi Disk observations: 

 Microscopic Organisms 

 Dissolved or Suspended sediments such as silt, mud or clay 


