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• Define and understand the geochemical baseline 
concentrations for soils 
 

• Samples analyzed for 42 major and trace constituents 
 

• ICP-AES ICP-MS following a four-acid extraction 
 

• single element determinations for As, Hg, and Se as well 
as analysis of total C, carbonate C, and total S 
 

•  Arsenic was analyzed by hydride generation atomic 
absorption spectrometry 
 
 
 
 
 

 
 
 



Soil sample collection in CT 

• Specific to CT (CT DEEP)--randomly selected samples 
on a 130-km2 grid, C horizon, A horizon, upper 2 cm soil 

• Represents largest soils geochemistry data set available 
for CT 

• Samples collected by CT GS according to USGS GLP 
protocols  

• C-horizon– 80  soil samples collected at 79 sites 
• A horizon-- 88 samples collected from 86 sites   
• Upper 0 to 2 cm--102 samples collected at 100 sites 



Primary Objectives 

• Establish baseline concentrations for C-horizon soils 
 
-useful in determining cleanup standards and in 
exposure assessments 
 
-plant productivity/ aquatic habitat 
 
-assume not related to overlying land use 
 
 
 
 
 
 





Primary Objectives 

• Establish baseline concentrations for C-horizon soils 
 
-useful in determining cleanup standards and in 
exposure assessments 
 
-potential plant productivity 
 
-assume not related to overlying land use 
 

• Determine if soil chemistry relates to underlying geology 
 
 
 
 
 



Soil Origin 

 
• Could not establish precise origin of C-horizon soil  

 
-soils were not described in great enough detail to 
distinguish glacial setting, till vs drift 
 

• Samples were submitted for grain-size analysis 
 
-is grain size related to element concentrations 
 
 
 
 
 



Grain-size analysis 
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Grain-size analysis 
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Approach 

• Compare soils chemistry with existing geologic and 
lithogeochemical maps and other sediment chemistry 
data using GIS and statistical analysis 
 

 
 
 
 
 
 



C-horizon sample locations 



 

Compiled geologic map of CT 
Rodgers (1985) 



  

     

  

      

      

          

          

     

       

         

        

         

 

Connecticut Geologic terrane  
Rodgers (1985) 
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Geologic Province 

  

 

  

 

 

  

 

 

 

  

 

   

 

     

 

  

 

 

 

  

 

   

 

     



Rock Group A 

 

  

 

 

 

 

  

 



 

 

 

 

 

 

 

 

  

  

  

 

 

 

 

 

Rock Group B 



Carbonates 
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Iron 
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Copper 
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Cadmium 
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Lead 
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Statistics 

• Kruskal Wallis Rank-Sum test – whether concentration 
means are significantly different among different bedrock 
groupings 
 

• Tukey’s honest significance difference test – used to 
discriminate which group or groups of data by underlying 
bedrock type differed 
 

• Spearman's rank correlation – measure the association 
between C-horizon soil chemistry and that of (1) B-
horizon soils (2) surficial soil samples, and (3) stream 
sediment chemistry data 
 



C-horizon soils 

• Within the 7 geologic provinces in CT, differences in 
mean concentrations of Ca, Mg, Na, K, Al, Ba, Ce, Co, 
Cr, Cu, Fe, Ga, Li, Mn, Nb, Ni, P, Pb, Sc, Sn, Sr, Ti, V, Y, 
and Zn  
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Sulfidic schists 



C-horizon soils 

• soils overlying the NH-Maine sequence have the highest 
arsenic (As) concentrations (15 mg/kg) 
 
 

• soils overlying granites of the Avalon belt have the 
highest uranium (U) concentrations (12 mg/kg and 14 
mg/kg) 
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Calc-granofels 



Conclusions and future work 

• Concentrations of elements in C-horizon soils varied 
with: 
-- underlying rock types 
-- grain size– concentrations of several constituents 
higher in samples with more silt and clay 

• Concentrations of elements in C-horizon soils compared 
to those at shallower depths? 
-- likely affected by land use 

• Concentrations of elements in C-horizon soils compared 
to streams sediment sample chemistry (NAWQA and 
NURE) 
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