
Gas Shale Performance: 
What are the Issues?

Randy F. LaFollette
Manager, Geoscience Technology

BJ Services Company
August 26, 2008



IntroductionIntroduction

• What is “shale”?
• Geochemistry Issues
• Reservoir Quality Issues
• Issues of Geohazards
• Geomechanical Issues
• Other hydraulic fracturing issues
• Different issues in different shales



““ShaleShale””

• Defined by particle size
• Finest-grained clastic rocks, e.g. predominantly 

clay-sized particles
• Fissile

• Non-fissile finest-grained clastics are the 
mudstones or claystones

• Variable mineralogy and organic content
• Wide range of porosity
• Very low and variable matrix permeability
• Range of mechanical rock properties



Not all Not all ““ShalesShales”” are Black Shaleare Black Shale

• Barnett mostly mudstone
• Devonian Shales, Appalachian Basin 

comprised of black shales, grey shales, and 
siltstones

• Middle Bakken “Shale” comprised of 
dolomite, sandstone, and shale

• Haynesville samples seen so far are true 
shales



Comparison of Gas SG with Production and StructureComparison of Gas SG with Production and Structure



Reservoir Quality Issues?Reservoir Quality Issues?

• GIP
• Gi = AhΦSg /Bgi

• Bg = 0.0283 ZT/p

• Deliverability
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Reservoir Quality Issue: ThicknessReservoir Quality Issue: Thickness

• H is a critical driver in Brnt reservoir quality
• Both for rate and storage



Reservoir Quality Issues: Depth, Pressure Reservoir Quality Issues: Depth, Pressure 
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(1)

(1) IPT: 800 MCFD GAS
0  WATER
TRT: ACID 71 BBL

(1)

(1) IPT: 232 MCFD GAS
480 BB WATER
TRT: U 0

(1)

(1) IPT: 1116 MCFD GAS
187 BB WATER
TRT: FRAC 11825 BBL
PRP: 350879 LB SAND

(1)

(2)

(1) IPT: 12 BPD OIL
702 MCFD GAS
90 BB WATER

(2) IPT: 0  WATER
TRT: FRAC 24274 BBL
PRP: 206000 LB SAND
TRT: FRAC 8631 BBL
PRP: 82000 LB SAND

(1)

(2)

(1) IPT: 25 BPD OIL
675 MCFD GAS
45 BB WATER

(2) IPT: 0  WATER
TRT: FRAC 15679 BBL
PRP: 244000 LB SAND
TRT: FRAC 4000 BBL
PRP: 61000 LB SAND

Subsea
Depth

Subsea
Depth

-2500 -2500
-2600 -2600
-2700 -2700
-2800 -2800
-2900 -2900
-3000 -3000
-3100 -3100
-3200 -3200
-3300 -3300
-3400 -3400
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-3600 -3600
-3700 -3700
-3800 -3800
-3900 -3900
-4000 -4000
-4100 -4100
-4200 -4200
-4300 -4300
-4400 -4400
-4500 -4500
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-4700 -4700
-4800 -4800
-4900 -4900
-5000 -5000
-5100 -5100
-5200 -5200
-5300 -5300
-5400 -5400
-5500 -5500
-5600 -5600
-5700 -5700
-5800 -5800
-5900 -5900
-6000 -6000
-6100 -6100
-6200 -6200
-6300 -6300
-6400 -6400
-6500 -6500
-6600 -6600
-6700 -6700
-6800 -6800
-6900 -6900
-7000 -7000
-7100 -7100
-7200 -7200
-7300 -7300
-7400 -7400
-7500 -7500

BARNETT UPDATE
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Different Issues in Different Shales: Depth RangesDifferent Issues in Different Shales: Depth Ranges
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Reservoir Pressure Gradient RangeReservoir Pressure Gradient Range
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GeohazardsGeohazards

• Barnett contains faults, karsted Ellenberger, 
resulting in poor wells when touched by the 
frac treatment

• Similar geohazards aren’t being reported (so 
far) in the Haynesville

• What about the Mt. Enterprise Fault Zone in 
S. Rusk / SW Panola Counties and the 
Rodessa Fault Zone in Marion County?



Geomechanical IssuesGeomechanical Issues

• Optimum horizontal well architecture
• Complex hydraulic fracturing vs simple 

hydraulic fracturing
• Formation softening with exposure to frac 

treatment water contributing to proppant 
embedment



Brnt Horizontals vs Verticals As Of 11/07Brnt Horizontals vs Verticals As Of 11/07



Frac Size vs Production; Color by Prop ConcentrationFrac Size vs Production; Color by Prop Concentration



SummarySummary

• Shales have issues
• Different shales have different issues
• “Shales” are comprised of different lithologies
• Geochemistry, reservoir quality, geohazards, 

geomechanical properties, mineralogy, well 
architecture, and effective fracture stimulation 
ALL matter!



Thank You!Thank You!


	Gas Shale Performance:�What are the Issues?
	Introduction
	“Shale”
	Not all “Shales” are Black Shale
	Comparison of Gas SG with Production and Structure
	Reservoir Quality Issues?
	Reservoir Quality Issue: Thickness
	Reservoir Quality Issues: Depth, Pressure 
	Different Issues in Different Shales: Depth Ranges
	Reservoir Pressure Gradient Range
	Geohazards
	Geomechanical Issues
	Brnt Horizontals vs Verticals As Of 11/07
	Frac Size vs Production; Color by Prop Concentration
	Summary
	Thank You!

