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Niagara River is a 
destination for sport fish: 
trout, salmon, perch and 
walleye. 
 
} The Niagara River is 36 
miles in length divided into 
two parts by Niagara Falls.  
 
} The lower river is 14 miles 
in length and runs along the 
boundary of our school 
district. 

 

Google image:  

Lew-Port 





•  Common name: Steelhead Trout 
•  Silver body with small dark spots 
•  Adults may reach 20 lbs 
•  Temperate, freshwater species 
•  Return to original hatching 

grounds to spawn 
•  Fillets contain 67% fat 
•  US EPA-approved species for 

acute fresh water toxicity testing Google Image 

https://www.epa.gov/sites/production/files/2016-02/documents/guidelines-water-quality-criteria.pdf 

 



Fish Advisories Are Posted for Our Area That 
Determine the Quantity and Types of Fish We Ingest. 
We Wondered If A Fish Caught in the Niagara River 
Would Show Higher Levels of Toxic Chemicals. 
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  To Determine if Various Tissue Samples of 
Steelhead Trout Caught in the Niagara River 
Contain a Distribution in Lead Concentrations. 
  

Collaboration: 
 David Stewart Ph.D  
 Stacy Ruvio Ph.D 
 Timeka Snead, Undergraduate Student 
 D’Youville College, Buffalo, New York, USA 

 



We had a fishing charter captain catch nine (9) 
Steelhead trout for us to analyze. 

 
Water Samples and GPS coordinates were 

collected at the spot where the Steelhead fish 
were caught in the Lower Niagara River 

 
 
 
  Captain Matt Yablonsky 

          Wet Net Charters 



Scales and Length for Age 
Fish Sample Length in cm Age from Scales 

#1 57.7 cm 3.3 

#2 53.9 cm 2.6 

#3 48.6 cm 3.3 

#4 51.4 cm 3.0 

#5 51.3 cm 4.0 

#6 49.5 cm 3.3 

#7 59.3 cm 3.3 

#8 47.4 cm 3.3 

#9 49.8 cm 3.0 



§  Fillet    
§  Liver     
§  Gonads   
§  Spleen     
§  Heart 
§  Skin     
§  Scales   
§  Gills    
§  Intestine  
 Primary Tissue Samples Tested: Fillets, Liver and Gonads 

 



}  Dried and massed each fish tissue sample. 
}  Dissolved the fish tissue samples in nitric 

acid to create a homogenized tissue sample.  
}  Standard addition of known lead 

concentrations to aliquots of all samples. 
}  Atomic Absorption Spectrometry (AAS). 
}  Statistical analysis and interpretation of data. 
}  Correlations and conclusions 
}  Future experimentation 





Signal of unknown 
analyte and noise in the 
“messy” matrix 

  

 SA 0 [A] 

Signal due to addition of 40 ppb of  
known analyte in this matrix 

SA 40 ppb 

Concentration Calculation for Standard Addition 

     If :  y = mx + b    
Then: 0 = mx + b    
           -b/m = x 
           bm = - x = [ A ] 
       
 

SA 20 ppb 



Sample 
Number 

Signal 
for Blank 

Signal for 0.0 
ppm Known 

[Lead] 

Signal for 
10.781 ppm 
Known [Lead] 

 

Signal for 
21.562 ppm 
Known [Lead] 

 

Control 0.000 10.781 21.562 
LP013 0.0035 0.0999 0.1312 0.1652 
LP014 0.0082 0.0066 0.0643 0.1176 
LP015 0.0064 0.0098 0.0710 0.1250 
LP016 0.0003 0.0003 0.0633 0.1174 
LP017 0.0052 0.0082 0.0633 0.1140 



} Data suggests Steelhead Trout do not 
absorb lead ions to any appreciable 
extent. 

 
} Tissue samples when compared to the 
water samples taken at the catch site, 
did not show any appreciable differences 
in concentration. 



25ml sample    x   2.57 ng lead =  64.3 ng lead     
~1g fillet tissue     1ml of soln      1g fillet sample 
     sample 
 
68.8 ng x   1000g  x  1 mg  =   0.0643 mg lead 
1g fillet       1 Kg        106 ng      1 Kg fillet sample 
sample 
 
0.0643 mg lead  = 1.75 mg/person/week = 27.2 Kg fish/ 
1 Kg fillet sample    X Kg fillet sample           person/week 

Our Detection Level 



}  Lead does not make very soluble compounds. 
Perhaps we did not detect lead in the fish 
tissues since lead compounds would be 
trapped in the sand and silt on the bottom of 
the river 

}  Test for PCB’s, Mirex and Dioxin which have 
been detected in fish tissue by the EPA 
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}  Results show that we can generate data that 
shows standard addition calibration curve 
within a trial sample.  

}  We have a valid methodology to test for 
lead concentrations in organic tissue 
samples. 



Dr. Stewart and our research team are 
looking into writing a grant to extend the 
project: 
 
} Re-design this experiment with considerations 

} Purchase equipment to analyze PCB ’s 



David Stewart Ph.D. 
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Timeka Snead 
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John Mango 
Our Parents 


