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ABSTRACT 
Geophysical methods have been utilized successfully in the last few years to delineate 
buried stream channels and gravel bars at Pine Lake. This Study examines the utility of 
Electromagnetic Induction for archaeological investigations to show the differences in soils 
that have been exposed to fires. Since heat can alter EM properties, the EMI profiler can 
potentially show differences in soil due to fire effects. Fires tend to dry out soils giving them 
a lower electrical conductivity; however, the iron in the soil may become magnetized 
making the soil magnetically susceptible and electrically resistive. Anomalies observed 
while surveying the Pine Lake campus seem similar to that of Hearths or fire pits in shape 
and location of the field site. We partitioned the floodplain into seven rectangular grids and 
conducted EMI and GPR surveys at half meter spacing for each profile. We subdivided the 
survey fields into several blocks for ease of visualization. 

Figure 2. Location of Geophysical grid 
surveys on floodplain at Pine Lake 
Environmental Campus (Hartwick 
College). 

Figure 1. Pine Lake Summer 2011 survey grids. Grid corners 
were surveyed with a total station. All points were 
transformed from a local total station reference frame to UTM 
(Zone 18) using static GPS receivers and a 2D conformal 
coordinate transformation. The locations for static receiver 
locations are averages of the 3 to 4 days of data, with minimal 
external control from regional reference stations. 
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Figure 5. Contour map of conductivity in Grid 1. indicates bowl like anomaly 
Corresponding to a fire pit previously created in same location. 

Figure 4. Contour map of conductivity in Grid 2. indicates an anomalous figure 
corresponding to an archeological dump. 

Figure 7. Contour maps of conductivity in Grid 7. Figure 7a. Indicates 
unknown conductivity structure in Grid 7, present  in both 7a and 7b.  

Figure 7a. 

Electromagnetic Induction Survey results: 
 
• EMI Profiling reveals new features that have gone undetected by archaeological 

digs and GPR surveys. 
• These features due to electrical conductivity variability include parallel linear 

anomalies, and localized highs and lows. 
• A conductivity map clearly identified an historic (19th Century) dump. 
• We interpret highly localized strong conductive anomalies as either buried metal 

objects, or possibly old fire pits. 
• EMI data may suggest parallel to sub- parallel Hearths. 
 

Thoughts: 
• Electromagnetic Induction can be used to identify areas whose characteristics have 

changed due to fire.  
• Digging will begin summer 2013 to see if this anomalies directly correspond to 

hearth related features.  
 

Figure 6. Contour map of conductivity Grid 6. A set of sub parallel linear 
anomalies present.  

Figure 3. Pine Lake summer 2011 survey grids. Each grid has 
been properly fit with a correlating EMI  survey allowing 
conductivity contours to be created. Note: EMIs non-corrected 
GPS showed error on location of grid. 

EMI Control Surveys at the PLEC:  (Figures 4 & 5) 
These locations contain metallic and or highly 

conductive material; allowing us to compare our 
findings to a known conductive image. 

EMI  unexplored surveys: (Figures 6,7a,7b) 
These locations contain possible Fire pit or hearth like features at 

the PLEC.   
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Figure 7b. Indicates large conductivity, while the area below shows low 
conductivity. Note that Surfer predicted data outside the bounding grid. 

Conclusions and thoughts.  
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