
An Integrated Approach to Identifying 

Residual Oil Zones in the Cypress 

Sandstone in the Illinois Basin for 

Nonconventional CO2-EOR and Storage

Nathan D. Webb, Nathan P. Grigsby, Joshua J. Arneson, 

Leo G. Giannetta, and Scott M. Frailey



2

Presentation Outline

ÅBackground

ÅMethodology

ÅFindings

ÅSummary

ÅAcknowledgements

Illinois State Geological Survey



Cypress Sandstone
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Figure modified from Webb and Grube 2014; no scale implied

Cypress Stratigraphic Model

eroded

Cypress Provinces & Production
Figure modified from Nelson et al. 2002
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Å Cypress Sandstone presents nCO2-EOR and storage opportunity

Å NE-SW trending fairway of thick incised valley fill sandstone deposits though 

the central Illinois Basin

thick sandstone fairway

Figure modified from Nelson et al 2002



Thick Cypress Ss Reservoirs

ÅThin Oil Reservoirs
ÅResidual and mobile oil above brine

ÅFining upward sequence / increasing 
permeability with depth

ÅDifficult to produce economically due 
to water coning and management

ÅNonconventional CO2-EOR
ÅPotential Residual Oil Zone (ROZ)

ÅHigh CO2 utilization during CO2-EOR

Å0.2 to 2.3 Gt saline CO2 storage 
potential (DOE/MGSC, 2012)
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Methodology
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Case Study: Noble Field
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Å Oil field with successful production from the thick Cypress Sandstone

Å Abundant core and log data available for detailed characterization
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Reservoir Characterization
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Å Correlated nearly 1,000 logs to map 

geometry of thick Cypress Sandstone

Å Picked upper/lower contacts, baffles (shales, 

cements), oil/water contact (OWC)

Example Noble Field Cross Section



Reservoir Characterization

ÅCompartmentalized 

despite being 

relatively 

homogeneous

ïThin shale interbeds

ïHeterolithic intervals

ïCalcite cements

ÅConcurrent with and 

below OWC

ÅFluvial to estuarine

ïCross bedded f-m 

grained sandstone in 

main body, ripple 

bedded f grained 

sandstone at top
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Reservoir Characterization

ÅInverted ñVò geometry

Å Up to 170 ft thick
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Cypress net sandstone isopach map

OWC structure map

Oil reservoir isopach map

Å ROZ indicators

Å Tilted OWC

Å Paleo-OWC 

related calcite 

cement?

Å Reservoir up to 55 ft

thick

ÅOOIP = 95 to 110 

MMBO


