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Key Points 
 
Fractures appear to be easy: 
 Easy to count 
 Easy to measure for dip and strike 
 Statistics are easy to compile.  
 Fracture statistics are meaningless unless you understand what you’ve measured. 
 
Different fracture systems have different effects on reservoirs: 
 Enhance/degrade system permeability 
 Dynamic permeability 
 
Important features of fractures and other considerations: 
 Type(s) 
 Distributions 
 Relationship to stress 
 Apertures 
 What effects? 
 How do you produce them? 
 How do you stimulate them? 
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Don’t try to work the problem 
before you understand it
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Fractures appear to be easy

-Easy to count

-Easy to measure for dip and strike

-Statistics are easy to compile.  

-Fracture statistics are meaningless unless you 
understand what you’ve measured.
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Different fracture systems have 
different effects on reservoirs

• Enhance/Degrade system permeability

• Dynamic permeability
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Plume structure suggests parallel 
extension fractures
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8

Parallel 
fractures

= high 
permeability 
anisotropy



9

Parallel extension fractures 
produce anisotropic drainage

Spraberry Fm:  kH>>kh

½ m
1 mi
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10 m

Superimposed extension fractures 
on a sandstone bedding plane



Vertical Extension Fractures
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Inclined Conjugate Shear Fractures
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13

Reservoir cell



Systems that produce moderately 
anisotropic reservoir drainage
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n = 70

Parallel strikes,

opposing dips
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Dip-slip conjugate 
shear fracture set in 
sandstone

XkH
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Dip-slip conjugate 
shear fracture set in 
sandstone

kh



17



18

0.5 m

Floor of the Hyatt, San Antonio TX                   
(courtesy Brian Pitts)
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0.5 m
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Case study: Spraberry Formation, Texas

From Lorenz et al., 2002, AAPG Bulletin



21



22



23Horizontal core, vertical mineralized fracture
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KH::Kh = 1000:1



25Horizontal core, vertical stepped fracture
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“Dynamically compatible” 
fracture sets (Hancock, 1986)
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Spraberry Fm, Tracer test
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RESPONSE OF SURROUNDING WELLS TO TRACER INJECTION

IN THE E.T O'DANIEL PILOT AREA
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Courtesy David  Schechter
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Fracture systems that degrade a 
reservoir
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Conjugate 
deformation 
bands

Morrison Fm
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Shear bands Westwater Canyon Member: sequential shear

1 2
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Close spacing of hairline fractures 
in shale 
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Crenulated fracture face



5 mm
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Knots and Ridges: dissolution 
texture on a fracture face

2 cm
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Lab tests, Lisburne
Limestone, Teufel
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10 m
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• What effects?

• How do you produce them?
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