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Abstract 

 
Shale gas reservoirs have come of age. This class of reservoirs has changed the landscape of gas resources in North America. Gas shale 
geochemical, mineralogical and textural attributes within a shale-gas system approach is needed. These reservoirs are heavily engineered, and 
understanding scale and variability is needed for continuous production improvement. 
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• Shales are not homogeneous and should not be 
treated as such

• There is no such thing as “cookie cutter” 
drilling and completion

• We always need to learn from well to well and 
area to area, changing our methods according 
to what the rocks are telling us

Preamble
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Taking 3-D Seismic to a New Level: Maximum Curvature Analysis
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Fracture splitting at discontinuity
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Seismic Area A
Curvature analysis at Reservoir Level

- Curvature analysis (a fracture detection method) highlighting known faults and 
structural features  

- May indicate high level of natural fracturing in these areas

(Seismic courtesy of CGGVeritas)   

•Reservoir subsea structure (m) •Maximum Curvature at reservoir level
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Seismic Area A 
Depth converted section (2x vertical exaggeration)

A A’

Presence of fault systems in area A is likely to provide increased levels of 
natural fractures
(Seismic courtesy of CGGVeritas)
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Microseismic of well in Area A (SRVs calculated with SNR>4)

SRV = 140 MM ft3
Total events 225 (173 SNR >4)
Proppant 170t, Fluid 47.8K ft3 

SRV = 452MM ft3
Total events 756 (667 SNR >4)
Proppant 170t, Fluid 46.7K ft3

SRV = 516MM ft3
Total events 910 (769 SNR>4)
Proppant 210t, Fluid 50.5K ft3

SRV = 614MM ft3
Total Events 1072 (981 SNR>4)
Proppant 187t, Fluid 49K ft3

SRV = 184MM ft3
Total events 279 (259 SNR>4)
Proppant 187t, Fluid 50.2K ft3
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•Maximum Curvature at reservoir 
level

Seismic Area B

Curvature analysis shows little distinguishing features in 
this structurally quiet area

(Seismic courtesy of Divestco)

•Reservoir subsea structure (m)
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Seismic Area B
Depth converted section (2x vertical exaggeration)

B’B

Top Reservoir

Pilot Well

Base Reservoir

Seismic over area B shows relatively little structural features or faults at the reservoir 

(Seismic courtesy of Divestco)

10.5 km

0 fractures
(over entire reservoir)
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SRV = 214 MM ft3
159 events total (62 SNR>4)
170t proppant, 61K ft3 fluid
48mcf/d

SRV = 131 MM ft3
381 events (86 SNR>4)
217t proppant, 47K ft3 fluid
380mcf/d

SRV = 528 MM ft3
533 events (181 SNR>4)
340t proppant, 70.7K ft3 fluid
482mcf/d

SRV = 264 MM ft3
64 events total (36 
SNR>4)
170t proppant, 45K ft3 
fluid

SRV = 175 MM ft3
234 events (106 SNR>4)
190t proppant, 43K ft3 fluid
95mcf/d

SRV = 249 MM ft3
135 events (19 SNR>4)
195t proppant, 43K ft3 fluid
225mcf/d

SRV = 110 MM ft3
214 events (54 SNR>4)
170t proppant, 33K ft3 fluid
360mcf/d

SRV = 256 MM ft3
327 events (135 SNR>4)
198t proppant, 52K ft3 fluid
177mcf/d

Microseismic of well in Area B (SRVs calculated with SNR>4)
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Two Orthogonal Fracture sets in Upper Devonian 
Geneseo Shale, , Taughannock Falls, July, 07
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Horizontal 
Fractures fill:

Triassic Outcrop, 
Williston Lake, BC
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Montney shale outcrop at Williston Lake
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Haynesville Shale Horizontal Fractures
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• Shale heterogeneity is variable (in magnitude and scale)

• Natural fractures (cemented or open) impact  heterogeneity to 
shale

• These sites most likely act as loci for creating a more dense 
fracture network during shale stimulation

• The increase in network surface area results in better 
production

• Shale exploitation strategies (drilling, completion, well 
spacing, perforation etc.) should take into account the 
heterogeneous nature of shale reservoirs 

• Work in progress to quantify various aspects of  heterogeneity

Summary
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May The Shale

be with you!
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