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Investigating the Barnett Shale
An Integrated Workflow from Petrophysics to Visualisation and Seismic 
Decomposition



Á1981: Barnett Shale discovery

Á8,000+ wells to date

ÁChallenges:

ÅLow Permeability > Identify 
Zones for Hydraulic Fracture 
Stimulation

ÅCareful well placement and 
fracturing relative to collapse 
structures

The Barnett Shale

After Roth, Fracture Interpretation in The Barnett Shale, Using Macro and Micro seismic Data



Á Increase shale permeability by 

injecting fluids + proppant to 

promote fracturing

ÁAnalysis of shale 

characteristics

ÅBrittleness ~ fluid type

ÅClosure stress ~ proppant type

ÁBut availability of core data 

tends to be limited

Hydraulic Fracture Stimulation

Brittleness Fluid Type

70% Slick Water

60% Slick Water

50% Hybrid

40% Linear

30% Foam

Proppant Type

Sand

Resin coated sand

Ceramic

Bauxite(intermediate-high 
strength)

Proppant

Fluid



Petrophysical Screening

ÁBy calibrating log data to core data we extend reservoir knowledge 

away from well bore

ÁBrittleness / Ductility ~ petrophysical modelling

ÁCum. TOC > 30 / Kerogen content ~ petrophysical modelling

ÁShale thickness and lateral extent ~ seismic interpretation

Log

core



Workflow Requirements

Our interpretation workflow will include methods to:

Á Identify optimum fracing zones using petrophysical modelling
Å Brittleness

Á Identify organic-rich shale zones from petrophysical modelling
Å Kerogen content

Á Identify extent of prospective zone
Å Seismic interpretation / classification / visualisation

Á Extract Fracture Orientation by Full Azimuth Seismic Decomposition
Å Seismic Anisotropy ïStress Direction

Á Monitor fracture development for environmental impact
Å Micro-seismic



ÁAll zones

ÁBrittleness from Poisson's Ratio 
and Youngôs Modulus
ÅLow PR / High YM = brittle

ÅHigh PR / Low YM = ductile

ÁBrittle
ÅFractures

ÅReservoir

ÁDuctile
ÅFractures heal

ÅSeal

Brittleness

Brittle

Ductile



ÁBarnett Shale only

ÁOptimum brittleness

Brittleness

Brittle



ÁHigh GR response indicates 

uranium associated with 

organic content

ÁMulti-mineral Petrophysical 

modelling provides a route to 

model Kerogen content from 

GR*

Kerogen Content

*Spears et al, Petrophysics, Feb 2009, modified using
Passeyet al, AAPG Bulletin, Dec 1990.

Kerogen

Gas



KerogenDetermination ςAdd Special Mineral to 
Multimin

Special Mineral equates to 
coal, with elevated GR 

Principle of Optimising
Petrophysics



Multimin results : Kerogenand Gas Content



Multimin Quality Control Curves



KerogenContent from GR is highly variable



Application of PasseyMethod..



So ςcompute Kerogenvolume using Loglan


