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Abstract 
 
The use of aeromagnetics in petroleum exploration to define basement structural features has been well established. The use of 
micromagnetics to find petroleum reservoirs has been more controversial. The presence of magnetic minerals in the near surface 
has been related to seeping hydrocarbons depositing magnetic minerals under a variety of soil conditions. The literature has 
several case histories that show strong correlation between micromagnetic anomalies and existing oil fields. Discussed here will 
be aeromagnetic surveys and their micromagnetic derivative analysis over three areas in the Midcontinent, USA. One survey 
was flown over Lincoln County, Colorado, Denver Basin, where production is from 1.2 to 3 kilometers in depth; a second 
survey was flown over Anderson and Linn counties, Kansas, Forest City Basin, where production is from 45 to 760 meters in 
depth; and the survey was flown over an area in part of Brown County, Kansas, Forest City Basin, where production is from 800 
to 1050 meters in depth. Primarily in Bourbon County, Kansas, Cherokee Basin, production is from historically shallow oil and 
gas zones in the Cherokee Group, Mississippian “Chat,” and CBM.  
 
The aeromagnetic surveys defined basement features and in many cases imply fault systems that coincide strongly with existing 
oil fields both post- and pre-survey. The results of the aeromagnetic surveys and the derivative micromagnetic analysis is 
discussed along with problems, caveats, and ideas for going forward with this type of work.  
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Abstract 

The use of aeromagnetics in petroleum exploration to define basement structural features has been 
well established. The use of micro magnetics to find petroleum reservoirs has been more controversial. 
The presence of magnetic minerals in the near surface has been related to seeping hydrocarbons 
depositing magnetic minerals under a variety of soil conditions. The literature has several case 
histories that show strong correlation between micromagnetic anomalies and existing oil fields. 
Discussed here will be aeromagnetic surveys and their micromagnetic derivative analysis over three 
areas in the Midcontinent, USA. One survey was flown over Lincoln County, Colorado, Denver Basin, 
where production is from 1.2 to 3 kilometers in depth; a second survey was flown over Anderson and 
Linn counties, Kansas, Forest City Basin, where production is from 45 to 760 meters in depth; and the 
survey was flown over an area in part of Brown County, Kansas, Forest City Basin, where production is 
from 800 to :1.050 meters in depth. Primarily in Bourbon County, Kansas, Cherokee BaSin, production is 
from historically shallow oil and gas zones in the Cherokee Group, Mississippian "Chat,· and CBM. 

The aeromagnetic surveys defined basement features and in many cases imply fault systems that 
coincide strongly with existing oil fields both post- and pre-survey. The results ofthe aeromagnetic 
surveys and the derivative micromagnetic analysis is discussed along with problems, caveats, and 
ideas for going forward with this type of work. 



Purpose of Using Aeromagnetics 
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Regional Aeromagnetics Map of 
the  US 



Regional Kansas Aeromagnetics 

From the KGS website: www.kgs.ku.edu 
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Lineaments derived from 
Landsat and aeromagnetics 

From the KGS website: www.kgs.ku.edu 
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Fault Systems of Kansas  

From the KGS website: www.kgs.ku.edu 
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Use of Regional Data 

From the KGS website: www.kgs.ku.edu 
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Basal Pennsylvanian Subcrop 



Eastern Kansas Total Magnetic Field – Using 
Regional Data USGS 

Unconventional Shale, 

CBM and Other Plays in 

the US 

 
(www.promapcorp.com) 



Southern Forest City Basin – Nemaha Ridge 

Nemaha  

Ridge  

(Mid-Continent 

 Rift) 

Yaege Field 

6MMBO 

Davis Ranch Field 

12 MMBO 

John Creek Field 

14 MMBO 

Source of data: USGS; Fault Interpretation by Earthfield Technologies of Houston, Texas 



Northern Forest City Basin – Nemaha Ridge 
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Ridge  

(Mid-Continent 

 Rift) 
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3+ MMBO 

Barada Field 

3+ MMBO 

McClain Field 

3+ MMBO 

Source of data USGS; Fault Interpretation by Earthfield Technologies of Houston, Texas 
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Livengood Field 

Discovered in 1944 

 

Viola and Hunton Production 

 

 



Livengood Area Viola Time Structure and Basement Faults (5Km) 



Livengood Area Hunton Preliminary  
Time Structure and Basement Faults (5 Km) 



Cherokee Basin 

Bourbon Arch Project 

 

  

 

RFPI has discovered 

several new fields and 

reactivated old ones. 
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Northeastern Cherokee Basin – Proprietary Survey 

  
Detailed 

Survey 

Source of data Applied Geophysics Salt 

Lake, UT; Fault Interpretation  

by Earthfield Technologies of Houston, Texas 



Faults Osage 

Thomas 

Feagins 

Fulton 

Xenia 

Irish Valley 

Proprietary Aeromagnetics 

Devon 

Dunlop 

RFP proprietary survey; Acquired by Fugro; Fault Interpretation by Earthfield Technologies of Houston, Texas 



Detail Survey Northeastern Cherokee Basin 

Proprietary aeromagnetic dataset 

flown by RFPI 
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RFP proprietary survey; Acquired by Fugro; Fault Interpretation by Earthfield Technologies of Houston, Texas 



Devon Field 

Structure on top of the Cherokee 
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Devon Field 

Gas 

pay 

Oil 

pay 

Blue line indicates production. 

 

Red line is gas production. 

 

The field produces from up to four 

individual benches of the 

Bartlesville Sandstone. 

 

Water injection is increasing along 

with oil production.  



Thomas Field 

Green line indicates 

production. 

 

Red lines is gas 

production. 

 

The field produces 

from up to four 

individual benches of 

the Bartlesville 

Sandstone. 

 

Water injection is 

increasing along with 

oil production.  
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Bourbon Arch Project 
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Bourbon Arch  - Southern Forest City Basin 

FP Proprietary Survey; Acquired by Fugro; Fault Interpretation by Earthfield Technologies of Houston, Texas 



Bourbon Arch  - Southern Forest City Basin 

FP Proprietary Survey; Acquired by Fugro; Fault Interpretation by Earthfield Technologies of Houston, Texas 
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Denver Basin – Colorado, Mid-Continent USA 

Foreland Basin 

 

Reservoir Types: 

 

Cretaceous: D and J channel sands 

 

Paleozoic: 

 Depths - 1,606 – 3,500 meters; 

 Mississippian carbonates – 3 to 20 meters thick; 

 Morrow sandstone channels – 2 to 20 meters thick; 

 Cherokee A and C shoals or secondary dolomite 

 features 

 0.5 to 3 meters thick; 

 Marmaton B carbonate shoal – 1 to 3 meters thick.  

Arikaree Creek Field 



Pennsylvanian – Mississippian 

Oil Fields 

Arikaree Creek 

Cretaceous 

Oil Fields 

Flown by CCG and interpreted by Earthfield Technology 



Arikaree Creek Oil Field 
• Discovered in 2012; 

• Project developed by Running Foxes, partner bought out part of Company interest 
prior to drilling; 

• Field found using: 
• Projection of productive reservoirs deeper into Denver Basin toward source of generated 

hydrocarbons; 
• Detail surface geochemistry; 
• 3D !!.eismic survey; 
• Identification of structure with assoc iated wrench faulting. 

• • • • • 
J ~ ,·t . 

, , • • • ; I • • • • • ••• 
'I"l l"! ) •••• J , • J 



Mississippian Structure 

3D Outline 

Upper Horst 

 

Middle Horst 

 

Lower Horst 

Pop up structure 
Data Processed by Excel Geophysical 

Interpreted by JED Resources 



Hanson 8-10 

 

Completed in the Mississippian 

Spergen 

 

400+ BOPD 

 

Reservoir is low-temperature 

dolomite 

 

No water 

Middle Horst, oil and water zone 



Conclusion 
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