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Use a 3D seismic survey to correlate horizontal well production to surface seismic data in an organic mudstone resource play from seismically derived rock properties and curvature related attributes 

through data re-processing and simultaneous prestack inversion.  

Goal 

Location 

The Mississippian 

Barnett Shale 

extends over an 

area of 28,000 mi2 

across the FWB.    

Geology 

Depositional profile and processes of the Barnett by Loucks and 

Ruppel (2007). Most deposition occurred under euxinic conditions. 

Extent of the Barnett Shale and outline of the 3D seismic survey in 

Wise Co. (modified from Chesapeake Energy, 2013).  

Barnett deposition 

began during a 

HST below the 

storm wave base 

with several  3rd 

order fluctuations 

(Slatt, 2009).  

Simplified stratigraphic column of the FWB in Wise Co. (modified 

from Montgomery et al., 2005) 

General Workflow 

Data Re-processing 

∆t 

∆t’ 

Maximum fold: 231 

Frequency: 20 Hz- 100 Hz 

Inaccuracies in velocity picking cause the far offsets to be overcorrected. RMS velocity analysis 

was performed to construct a new set of PSTM gathers. SOF was applied to improve S/N ratio. 

Production Prediction 

Simultaneous Prestack Inversion Brittleness Estimation 

Brittleness index 

(BI), determined 

from Jarvie et al. 

(2007), tends to 

increase with 

decreasing λρ 

and µρ.   

Seismic attributes were extracted along 

horizontal sections in 44 wells located in 

survey A. Values were computed using 

the mode of the distribution.   

Stratal slices 

through the BI 

volume : top of  

the Lower Barnett 

to top of the Viola. 

Horizontal 

section (modified 

from Transform®, 

2013). 

Stratal slices: 380ft below the top of the Lower Barnett Shale to 

the top of the Viola Limestone.  

Non-linear 

regression: 

production is 

mainly 

controlled by 

BI, λρ, SI, and 

coherence.  

Conclusions  
• Combination of Kirchhoff PSTM, velocity analysis, NMO, and prestack 

structure-oriented filtering results in better imaged long offsets gathers.  

• Quantitative correlation of production to curvature attributes requires a 

non-linear algorithm. Such non-linear algorithm also helps estimate 

brittleness index from λρ and µρ. 

• Higher productive areas in the Lower Barnett Shale are constrained by 

not strongly deformed, brittle bowl-shaped features with low curvature.  
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Wells  not 

considered in 

the non-linear 

regression 

analysis  also 

match the 

predicted 

production.  

Stratal slices through the λρ and 

µρ volumes: top of  the Lower 

Barnett Shale to top of the Viola 

Limestone. 

Seismic volumes resulting from 

prestack inversion, and the 

corresponding RMS error map at 

the top of the Lower Barnett. 


