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TSIA Module 4 
Chemical Group 

 
 

Task: 
Determine ecologically relevant chemical 

measurements  
 
 
 
This packet contains: 
 
Activity: Water Quality Measurements 
 
Activity: Planning a Field Study 
 
Sample Data sheets: 
• Multiple Samples 
• Individual Samples 
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Activity: Water Quality Measurements 
The concentrations of different elements and compounds in the ocean reflect physical, 
geological, biological, and human processes. Measuring chemical water quality in a 
sample can reveal the impact of these processes on the sample and the body of water 
from which the sample came. 
 
Materials 

• Activity worksheets 
• Research materials (e.g. books, websites provided by your teacher) 
• Water Chemistry Field Study Manual 
• Sampling tools 
• Water quality tests 

 
Procedure 
1.  Based on your prior knowledge, brainstorm some relevant chemical measurements 
to make on water samples in a field study. On the table below, list the types of 
measurements you would make and why you think they are important to measure in the 
environment. 
 

Measurement Reason for measuring 
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2.  Given the resources provided by your teacher, research the following water quality 
parameters, including sources, the effects on organisms, and expected concentration 
levels or environmental limits. 
 

Parameter Sources Effect on organisms 
Expected 

Concentration or 
Environmental 

Limit 

Temperature    

Salinity    

pH 
(H+)    

Carbon 
dioxide 
(CO2) 
 

   

Dissolved 
Oxygen  
(O2) 
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Optional 
Parameters Sources Effect on organisms 

Expected 
Concentration or 
Environmental 

Limit 

Turbidity    

Nitrate 
(NO3

-)    

Nitrite 
(NO2

-)    

Ammonia/ 
Ammonium 
(NH3/NH4

+) 
   

Phosphate 
(PO4

3-)    

Hardness 
(Ca2+ + 
Mg2+) 

   

Carbonate    
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3.  Your teacher will demonstrate the sampling equipment available for your field study. 
Some analyses, or tests, are in situ, meaning they can be done directly at each 
sampling location. Other analyses will need to be performed away from the sampling 
location, using a water sample. Based on the sampling that you will be able to do, 
devise a sampling plan that takes into account the following: 
 a.  What test you will use for each parameter 
 b.  If the test requires a water sample, the total volume needed for each analysis 
 c.  The total water volume needed for each sampling site 
 

 

Parameter Test In 
situ? 

Water Volume 
Needed 

Total Water 
Volume Needed 

Per Site 
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Activity: Planning a Field Study 
Carrying out a field study requires careful planning. Consult the Water Chemistry Field 
Study Manual to assist you in planning your field study. 
 
1.  Based on your prior knowledge, predict if chemical parameters at the field site will be 

well-mixed, meaning uniform across the site. Write a hypothesis based on your 
predictions. 

 
2.  What question or questions do you have about the chemical parameters at your field 

site that will drive your study? 
 
3.  Determine your sampling scheme. Consider the following: 

a.  Will you collect data for all of the parameters? Why or why not?  
b.  How will you collect samples so that your data will be meaningful in 

interpreting chemical, physical, biological, and ecological processes? 
c.  How many samples will you be able to process in the time allowed? 
d.  How will you label your samples in a way that will allow you to identify each 

sample as unique? 
e.  How will you record your results? 
f.  How will you report your results? 

 
4.  Based on your sampling scheme, create a data table that will allow you to record the 

necessary data for each sampling site. 
 
5.  Collecting data in the field can be fraught with errors.  

a.  Determine at least five errors that might occur during data collection.  
b.  How will you address each of these errors?  

 
6.  Decide how your group will divide and share tasks in the field. 
 
7.  Consider possible safety hazards. How will your team stay safe? 
 
8.  Based on your sampling scheme, create a packing list for your field study.   
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Activity Questions 
1.  Explain your planned study questions. 
 
2.  How will you analyze and represent your data? What sort of graphs and/or tables will 

you use? 
 
3.  Scientists often collaborate to build a bigger picture about the field site they are 

working in. How will you share the information you learn with the ‘physical’ and 
‘biological’ teams?  

 
4.  What might cause you to adapt to your study plan in the field? How might any 

adaptations affect your planned data collection?  
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Sample Field Data Sheets  
 
For Multiple Samples 
 
Name(s):_______________________________________________Date:______________ 
 
Location: _______________________________ Start time: _______ End Time: ________ 
 
 

Parameter 
Sample # Sample # Sample # Sample # Sample # 

Temperature   
   

Salinity   
   

pH 
(H+)   

   

Nitrate 
(NO3

-)   
   

Nitrite 
(NO2

-)   
   

Phosphate 
(PO4

3-)   
   

Hardness 
(Ca2+ + Mg2+)   

   

Ammonia/Ammonium 
(NH3/NH4

+)   
   

Carbonate 
(CO3

2-)   
   

Carbon dioxide 
(CO2) 

  
   

Dissolved Oxygen  
(O2) 

  
   

Turbidity   
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For Individual Samples 
	
  
	
  
Name(s):_______________________________________________Date:______________ 
 
Location: _______________________________ Start time: _______ End Time: ________ 
 
 
Site ID:  ____________________________ 
 
Sample ID: ____________________________ 
 
Sample depth: ____________________________ 
 
Sampling methods used: ______________________________________________________ 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

 
Measurements: 
 

Temperature  Nitrite 
(NO2

-) 

 
Carbonate 
(CO3

2-) 

 

Salinity  Phosphate 
(PO4

3-) 

 Carbon 
dioxide 
(CO2) 

 

pH  Hardness 
(Ca2+ + Mg2+) 

 Dissolved 
Oxygen  
(O2) 

 

Nitrate 
(NO3

-)  
Ammonia/ 
Ammonium 
(NH3/NH4

+) 

 
Turbidity 

 

Other 
 __________  Other  

__________ 

 
Other 
 __________ 

 

	
  


