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The Appalachian Marcellus Shale Play –
Discovery Thinking, Timing and Technology

Discovery Thinking Forum – 2010 Annual AAPG Meeting – New Orleans 



Appalachian Basin Shale Plays



Early SW PA Deep Tests – Key Shows

Source – Harper and Laughrey 1987
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Early wells suggest overpressure and
considerable lateral extent! Unsustained
shows suggest lack of connected natural 
fracture network.

Actual well record excerpt



1979 Marcellus Completion – Allegheny County, PA

Source – Harper and Laughrey1987

Note early indication of overpressure

EGSP Core Study – Marcellus Shale



Early PA Shale Gas Show Map – EGSP Study 1980

Source – Piotrowski and Harper 1980

Note Statewide expanse of wells reporting Marcellus shows



1982 - 1983 Marcellus Completions 
Washington Co., PA

Source – Harper and Laughrey 1987

Unsuccessful N2 frac

Unsuccessful CO2 frac

Low volume water/gel frac



2004 - Modern Marcellus Discovery – Renz Unit #1



2004 - Modern Marcellus Discovery – Renz Unit #1



2004 - Modern Marcellus Discovery – Renz Unit #1



2004 - Modern Marcellus Discovery – Renz Unit #1



2005  – Prospecting for the Marcellus



PA Marcellus Play – SW PA Core Area



How close was our guess?
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PA Marcellus Play – NE PA Core Area



Marcellus Regional Pressure Trends

Source – Zagorski, Bowman and Wrightstone – In Press



Thermal Maturity Trends

Source – Zagorski, Bowman and Wrightstone – In Press 



Gross Thickness / Basement Structure

Source – Zagorski, Bowman and Wrightstone – In Press



Marcellus Shale Structural Styles



33--D Seismic SW PAD Seismic SW PA-- Marcellus ThicknessMarcellus Thickness



SW PA 3D SW PA 3D Seismic Programs Programs –– Curvature & Curvature & 
Fault TrendsFault Trends



ONONDAGA

TULLY

Fracturing/Faulting Fracturing/Faulting –– A matter of scale!A matter of scale!
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Fracturing/Faulting Fracturing/Faulting –– A matter of scale!A matter of scale!



Gas In Place Studies – SW PA



Marcellus GIP, Porosity and Permeability
GIP – 85 BCF/mi2

AVG PERM – 598 Nd

AVG EFFECTIVE POROSITY – 8.2%

GIP 57 BCF/mi2

AVG PERM – 247.16 Nd

AVG EFFECTIVE POROSITY – 5.02%



Marcellus Porosity and Permeability SW PA
BASIC ROCK PROPERTIES

(GRI Saturation)
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Enlarged View Marcellus Pore System SW PA

Note various scales of
pore development.

Note new level of pore
development!!



Marcellus Resource Potential

Source Source -- AAPG 2008AAPG 2008



Marcellus Resource Potential

Source Source -- AAPG 2008AAPG 2008



Worldwide Largest Oil and Gas Fields

Range of some recent  Marcellus shale reserve estimates – 50 Tcf to 489 Tcf!!!!!!



Congratulations! - We have come a long way in 150 years!
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