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Purpose: To observe and list abiotic factors in specific ecosystems. 
 
 
Background: 

  
In this activity students will observe and list abiotic factors in an aquatic system and measure four of them (pH, 
dissolved oxygen, turbidity, and temperature).  
 
Physio-chemical indicators of water quality include dissolved oxygen, pH, temperature, dissolved solids, and 
nutrients (nitrogen and phosphorus). 

 
 

Materials: 
  

pH test kits 
  Dissolved oxygen test kits  

Turbidity tubes  
Thermometers  
Copies of the student worksheet 

  Copies of the chemical sampling instruction sheets 
 Instruction Sheets 
 Water Quality Impact posters 
 
 Documents:  
 Water chemistry 
 
 Presentations:  
 Water chemistry 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What’s in the water? 
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Activity: 
 
1. Set up a station for each factor (pH, DO, turbidity, and temperature). 
 
At each station, provide: 

• Sampling instruction sheets (if possible, laminate these!) 
• The appropriate testing kit 
• Samples in bottles if you are not near the stream 

 
2. Divide the students into four groups. Explain to the students that each group will start at a different station, and 

rotate so they will measure all the factors. 
 
3. Have them follow the instructions for measuring each factor found on the sampling instruction sheets. 
 
4. Have the students record their results on the student worksheet.  

 
Student Data sheet  

 
ABIOTIC 
FACTOR 

 
YOUR RESULTS 

COMPARE YOUR RESULTS 
TO ALLOWABLE RANGE IN PA 

DOES THE WATER MEET 
PA REQUIREMENTS? (Y/N) 

pH pH units 6.5 to 9.0  

Dissolved 
Oxygen 

ppm (mg/l) Minimum of 6.5 mg/l for cold water 
fisheries and 5.5 mg/l for warm 
water fisheries. 

 

Turbidity NTUs No Standard - US EPA has a 
water quality standard for 
turbidity that states that streams 
should not exceed 50 NTU 

 

Temperature  
°Celsius 

Maximum of 20 °Celsius for cold 
water fisheries and the maximum 
temperature for warm water fish is 
27 °Celsius. 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 



6 
 

ACTIVITY EXTENSIONS: 
 

Use other water sources to compare results. 
 
Discussion: 
 

 1. Does the stream meet water quality standards for: 
  
 Dissolved oxygen? 
 pH? 
 Temperature? 
 Turbidity? 

 
2. How and why would previous weather conditions effect stream quality results? 
 

    
 3. What abiotic factors affect stream measurement results? How? 

 
 

4. How might the following factors affect your stream analysis results? 
 
  
5. Discuss the impact of the water quality parameters you measured on water quality of the stream  
 
 Dissolved oxygen? 
 pH? 
 Temperature? 
 Turbidity? 
 
 
Create posters of the following to be used in the discussion. 
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pH of Water 
 

 

 

 

 

 

 

 

 

 

 

 The majority of aquatic creatures prefer a pH range of 6.5-9.0. 
  
 If the pH of water is too high or too low, the aquatic organisms will die.  
 
 As pH levels move outside of the optimal pH range it can stress animal systems and reduce  
 hatching and survival rates.  
 
 Low pH levels increase the solubility of elements and compounds, making toxic chemicals more 
  “mobile” and increasing the risk of absorption by aquatic life 
  
 A slight change in a stream’s pH can increase the solubility of nutrients making them more  
 accessible for plant growth. 
 
 pH levels over 9, the ammonium ion NH4 is converted to Ammonia NH3, which is extremely toxic  
 to aquatic organism. 
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Temperature 
 

The stream temperature will vary throughout the year and through the day.  
Stream temperature is influenced by the amount of water feeding into the stream from 
underground springs, by the amount of shade, by the volume of the water itself, and by 
the amount of agitation.  
Stream temperature affects aquatic life’s sensitivity to toxic wastes, parasites, and 
disease, either through stress of rising water temperatures or the resulting decrease in 
dissolved oxygen. 
 

 
 
Temperature  
 
Temperature and dissolved oxygen are closely 
related: the warmer the water, the less dissolved 
oxygen.  
 
 
 
 
Factors that affect stream temperature  
 

• Air temperature: The temperature of the air above the stream 
 

• Sunlight: More sunlight warms the water 
 

• Land use: Impervious surfaces like parking lots and roads heat up and run off into streams 
 

• Water depth: Deeper water is cooler 
 

• Water quality: Dirty water absorbs more heat from the sun 
 

• Groundwater: The amount of groundwater that enters the stream 
 

• Vegetation: Shade from trees along the stream bank cools the water. 
•  

 
Temperature ranges of some species: 

 
Warm water species (70 degrees F and up) largemouth bass, crappie, bluegill, carp, catfish, 
caddisfly 
Cool water species (65 to 70 degrees F) perch, sauger, walleye, smallmouth bass, pike, 
muskellunge, pickerel, rock bass, stonefly, mayfly, caddisfly, water beetles 
Cold water species (70 degrees F and below) trout, salmon, caddisfly, stonefly, mayfly. 
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Impact of Turbidity on aquatic life 
 

 

 

 

 

 

 

 

 

 

 

 

 
Reduced sunlight: Turbidity blocks sunlight from reaching plants, which reduces their ability to 
photosynthesize and produce oxygen. This reduces the amount of oxygen available to aquatic life.  

Clogged gills: Turbidity can clog the gills of fish and other aquatic animals, making it difficult for them to 
breathe.  

Reduced visibility: Turbidity can make it harder for predators to find prey.  

Increased acidity: Decaying organic matter in turbid water produces carbonic acid, which increases the 
water's acidity.  

Reduced resistance to disease: Turbidity can reduce fish resistance to disease.  

Altered egg and larval development: Turbidity can alter the development of fish eggs and larvae.  
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Student Data sheet  
 

 
ABIOTIC 
FACTOR 

 
YOUR 

RESULTS 

COMPARE YOUR RESULTS 
TO ALLOWABLE RANGE IN 

PA 

DOES THE WATER 
MEET PA 

REQUIREMENTS? 
(Y/N) 

pH pH units 6.5 to 9.0  

Dissolved 
Oxygen 

ppm (mg/l) Minimum of 6.5 mg/l for cold 
water fisheries and 5.5 mg/l 

for warm water fisheries. 

 

Turbidity NTUs No Standard US EPA has 
A water quality standard 
for Turbidity that states 
that streams should not 
exceed 50 NTU 

 

Temperature  
°Celsius 

Maximum of 20 °Celsius 
for cold water fisheries and 
the maximum temperature 
for warm water fish is 27 
°Celsius. 
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Turbidity Conversion Chart 
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Turbidity Conversion Chart 
Distance from bottom of tube 
(cm) 

NTUs 

< 6 >240 
6 to 7 240 
7 to 8 185 
8 to 9 150 
9 to 10 120 
10 to 12 100 
12 to 14 90 
14 to 16 65 
16 to 19 50 
19 to 21 40 
21 to 24 35 
24 to 26 30 
26 to 29 27 
29 to 31 24 
31 to 34 21 
34 to 36 19 
36 to 39 17 
39 to 41 15 
41 to 44 14 
44 to 46 13 
46 to 49 12 
49 to 51 11 
51 to 54 10 
54 to 58 9 
58 to 60 8 
Over the top 6 
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WATER CHEMISTRY REFERENCE TABLE 
Use this table as a guide to interpret your water quality data. 
 

 
WATER 

PARAMETER 

WHAT IT 
MEASURES 

NATURAL 
READING 

CAUTIONARY 
READINGS 

POSSIBLE 
SOURCES 

REMEDIES 

Water Heat 0–34°C >32°C for most • Thermal 
discharges 

• Turbid water 
• Solar heat 
• Heated runoff 

• Discharges 
adhering to 
regulation 

• Increase 
riparian shade 

• Decrease 
impervious 
surfaces 

Temperature (°C) (32–93°F) streams 
   >24°C for cool 
   streams 
   >20°C for cold 
   streams 

Dissolved 
Oxygen 

Oxygen 
(mg/L) 

5–15 mg/L 
>80% O2 saturation 
in Ozark streams 
>60% O2 saturation 
in prairie/lowland 
streams 

<6 mg/L for cold 
water 

• Aeration from 
atmospheric 
contact 

• Aeration from 
churning 

• Photosynthesis 

• Limit nutrients 
• Reduce water 

  <5 mg/L for cool temperature 
  or warm water  

pH Acidity 
(pH) 

6.5–9.0 <6.5 
>9.0 

• Rain 
• Industrial 

• Pollution 
controls 

• pH adjustment 
by chemical 
compounds 

    pollution 
• Chemical spills 
• Decomposition 

Nitrate 
 
 
 
 

 
Phosphate 

 
 
 
 

 
Transparency 

Organic nutrients 
(mg/L) 

0.0–2.0 mg/L >2 mg/L • Sewage 
• Industrial 

output 
• Detergents 
• Fertilizer 
• Animal waste 

• Increase 
riparian 
vegetation 

• Limit fertilizer 
• Properly 

maintain septic 
systems 

Organic nutrients 
(mg/L) 

0.0–2.0 mg/L >2 mg/L • Industrial 
output 

• Detergents 
• Fertilizer 
• Animal waste 

• Increase 
riparian 
vegetation 

• Limit fertilizer 
• Properly 

maintain septic 
systems 

Water clarity 
(cm) 

Variable Decreasing 
transparency 
measurements 
over time 

• Sedimentation 
• Algal bloom 
• Watercraft 

traffic 
• Storm runoff 

• Sediment 
controls 

• Increase 
riparian 
vegetation 
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Discussion: 
 
 1. Does the stream meet water quality standards for: 
  
 Dissolved oxygen? 
 pH? 
 Temperature? 
 Turbidity? 
 
See the column of the student data sheet does the water meet PA requirements. 
Considerer exploring with the students the reason(s) why the stream did not meet requirements. 
 
2. How and why would previous weather conditions effect stream quality results? 
 
Often it can take hours or days for the runoff from a storm or snowmelt to reach the water and travel down the river. 
Therefore, previous weather may be as important as today’s weather in explaining your results. 
    
 3. What abiotic factors affect stream measurement results? How? 
 
Hot weather may result in extra snowmelt upstream and increase flows. Sunny weather may increase photosynthesis 
at your site, and therefore increase dissolved oxygen and pH levels. Higher flows from storms or snowmelt may 
increase the turbidity in your stream.  
 
Soils in the watershed will affect the chemical composition of the runoff that reaches the stream. Topography (the 
steepness of the land) will determine whether the stream is steep and fast or slow and wide, which will affect 
dissolved oxygen and temperature.  
 
Vegetation along the stream provides shade and protects the banks from erosion.  
 
Land uses along the stream and in the watershed will determine what type of pollutants may enter the stream (e.g., 
sediment from agriculture or logging, metals and oils from roads, or fertilizers from golf courses). 
 
4. How might the following factors affect your stream analysis results? 
 
 Seasons 
 From year to year 
 Throughout the day 
 
5. Discuss the impact of the water quality parameters you measured on water quality of the stream  
 
 Dissolved oxygen? 
 pH? 
 Temperature? 
 Turbidity? 
 
 
 
 

 


	Table of Contents
	Introduction
	What’s in the water?
	Students observe and list abiotic factors in specific ecosystems. Students will observe and list abiotic factors in an aquatic system and measure four of them (pH, dissolved oxygen, turbidity, and temperature).
	Who Lives in the Water?
	The Effects of Sewage Discharge on the DO of a Stream
	When Things Heat Up
	Turbidity Conversion Chart
	Presentations:

	Who Lives in the Water
	Charts and Graphs
	Charts and Graphs

	Temperature
	What is Temperature?
	Discussion Questions for Temperature:
	Different land uses affect stream temperature.
	Dissolved Oxygen
	What is Dissolved Oxygen?
	Effect of Temperature on Dissolved Oxygen Concentrations
	Changes in Temperature and Dissolved Oxygen Throughout a Year






