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New Ecological Risk Indices for Evaluating Heavy Metals Contamination in Aquatic 
Sediment: A Case Study of the Gulf of Guinea 
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1. Introduction 
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2. Materials and Method 

2.1 Study sites, sample collection and pretreatment 
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2.3 Statistical analysis and GIS Mapping of Spatial Variability of Hazard Quotient 
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2.4 Potential contamination index (PCI) 
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2.5 Modified Risk Assessment Code mRAC   
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2.6 Ecotoxicological assessment of heavy metal concentrations in sediments 
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2.7 Contamination Severity Index CSI  and Hazard Quotients HQ  
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2.8 Newly developed contamination indices 

2.8.1 Modified hazard quotient (mHQ)
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2.8.2 Ecological Contamination Index ECI  
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3. Results and discussion 

3.1 Heavy metal distribution 



 

3.2 Potential contamination index (PCI) 



 
 

3.3 Modified Risk Assessment Code mRAC   
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3.4 Ecottoxicologicaal assessment of heavy metal conce
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3.5 Contamination Severity Index (CSI) 

 

3.6 Hazard Quotients HQ

 

 



3.7 Principal component analysis  



0.634 -0.936 0.953 -0.758 -0.734 

-0.786 -0.635 0.708 -0.682 

0.980 0.943 0.907 -0.832 0.821 

 -0.707 0.368 0.716 0.522 -0.865 

-0.742 -0.817 0.783 0.913 0.662 

 

 

 



3.8 Review of results for new indices 

3.8.1 Modified hazard quotient (mHQ)
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4. Conclusion 
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