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Thanks to Texas Keystone, Inc. 
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Permitted Marcellus Locations

Drilled Marcellus Wells

2,456 Permitted Marcellus Locations

1,508 Drilled/Completed Marcellus Wells

As of 2/1/09

32 / 41

1240 / 958

1180 / 509

Wrightstone 2008
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Onondaga 
Outcrop

Wrightstone 2008



+50,000,000 Acres
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>20,000 
Marcellus 
Penetrations

Wrightstone 2008



1,400 Marcellus 
Data Points

Wrightstone 2008
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Marcellus Interval 

Gross Thickness
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Wrightstone 
Correlations & 
Terminology

Lash 
Correlations &  
Terminology

Stafford Limestone Stafford Limestone

Undifferentiated 
Gray Shale

Oatka Creek 
Shale

Upper 
Marcellus

Lower 
Marcellus

Purcell Ls. Cherry Valley Ls. 

Union Springs 
Shale
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From Lash and Engelder 2008



From Lash and Engelder 2008



Presented at 2008 AAPG Eastern Section Meeting - Pittsburgh

For pdf of Lash’s presentation go to:     

papgrocks.org/publications



Marcellus Net 
Thickness of 
“Hot Shale”

60 API > Shale Base Line

THIS SLIDE LEFT BLANK



After Ettensohn 2004

Foreland Basin

Or 

Proximal Trough

2nd Tectophase of Frank Ettensohn
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Chesapeake Reserves - Boone, Lincoln & Logan Cos., WV
Before the WV OGCC 6/7/2007

Low Pressure Gradient = Low 
Reserves

75 MMCF EUR

40 Acre Spacing

Marcellus Only

Most wells are commingled with 
shallower zones for higher total EUR

BIG SANDY LOW PRESSURE SINK - RESERVES

Wrightstone 2008



Transitional Pressure Area Production
Review of Marcellus Non-commingled Wells

Ritchie & Pleasants Counties, WV

38 Water Frac Wells: 

17,961 MCF 1st Year Production

48 MCFPD

29 Foam Frac Wells: 

15,235 MCF 1st Year Production

42 MCFPD
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RESOURCE SHALE PLAYS 

PRESSURE GRADIENT COMPARISONS

MARCELLUS 

Big Sandy Low Pressure

Transitional Pressure

Core Areas .4 - >.60?

.2 - .35

.1 - .2

WOODFORD

FAYETTEVILLE 

BARNETT 

.43

.53

.44

HAYNESVILLE .92 

Gradient Pressure

3,270#

1,000#

4,000#

4,000#

1,800#

900#

12,500#

Depth

4,500’

7,550’

6,000’

7,550’

13,500’

7,500’

2,400’

Wrightstone 2008
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Devonian Shale Maturity Ro% Data
Repetski et al., 2002, 2004, 2005 

Engelder 2008

Wrightstone 2008



Devonian Shale Maturity Ro% Data
Sources: Engelder 2008

Repetski et al., 2002, 2004, 2005 

Wrightstone 2008

OIL WELLS – APPALACHIAN BASIN
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MARCELLUS PROPERTIES VS. OTHER SHALES

60 - 80%20 - 60%40 - 60%40 - 60%Silica 
Content

40 - 12025 - 6550 - 12550 - 20070 - 150GIP, 
BCF/Section

6 - 8%2 - 8%3 - 4.8%4 - 6%6%Avg. Total 
Porosity

3 - 10%4 - 9.5%3.5 - 5%3.5 - 8%2 - 10%Avg. TOC

Arkoma 
WoodfordFayettevilleBarnett 

(SW)
Barnett 
(Core)Marcellus

Source: Deutsche Bank 2008

Limited public data available. Two large consortiums of core data:

Core Lab

Omni/Weatherford

Wrightstone 2008
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Big Sandy Field 
Fractured Huron Shale

Burning Springs Anticline 
Fractured Grey Shales

Existing A–Basin Developed Shale Fields

Production Controlled Primarily by Amount of 
Open Natural Fracturing Encountered!

Wrightstone 2008



Temperature Log

Gas Show from 
Temp Log

Nearly all Marcellus 
Penetrations have 

been Air Drilled

Many Marcellus 
Penetrations Report 
Natural Flows of Gas 
from the Marcellus or 
Shows of Gas from 
Temperature Logs

Indication of Natural 
Fracturing

Wrightstone 2008



Dave Boyer 12/2007

This shale is sparsely drilled, both 
vertically and geographically, it is normal to 
over-pressured in contrast to the shallower 
pays in the basin, and it appears to 
be extensively fractured. Also, 
the rocks are at the optimum maturation 
level, with the rock mechanical properties 
appropriate for maximum stimulation 
effectiveness 

From Cabot O & G Press Release Feb. 13, 2008

CONCERNING INITIAL WELLS DRILLED IN NE PA

Wrightstone 2008



Dave Boyer 12/2007

Plumose Fracture Morphology

J 2 
Fracture

Wrightstone 2008
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Marcellus

STRUCTURAL X-SECTION

Showing Asymmetric Basin

After H. P. Woodward 1940

Wrightstone 2008
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+50,000,000 Acres

Wrightstone 2008



GEOLOGIC HAZARDS

1. No Upper Frac Boundary

2. No Lower Frac Boundary

a.   Water below in Oriskany/Chert?

b.   Gas Productive below? 

3. Fracture migration along Faults
a.   Migrate Downward into Water
b.   Migrate Upward Out of Zone 

4. Horizontal Hole Failures – Lost Holes due to Collapse

Wrightstone 2008



GEOLOGIC HAZARDS

FAULTS ARE BAD 
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UPPER FRAC BOUNDARY

TULLY ISOPACH

Western Limit of Tully due to Erosion -
Middle Devonian Unconformity Surface

Wrightstone 2008



Interval Isopach

Top Marcellus to 
Base Tully
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UPPER FRAC BOUNDARY
TULLY THICKNESS & 
INTERVAL ISOPACH

Wrightstone 2008



PA

WV

Lower Frac Boundary – Onesquethaw Stage Lithofacies Map 
After Dennison 1961

After 
Dennison 
1961
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Areal Extent Purcell/Cherry Valley Ls.

USGS Bull. 1090-B Plate 6

Areal Extent Stafford Ls.

USGS Bull. 1090-B Plate 6

Additional Possible Frac Boundaries

Wrightstone 2008



Dave Boyer 12/2007

HORIZONTAL DRILLING 

IN

WEST VIRGINIA



71 Permitted Horizontal Marcellus 
Wells in WV (as of 2/1/09)
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Dave Boyer 12/2007

Horizontals Oriented in the 
Direction of the Least 
Principle Stress

Wrightstone 2008



Dave Boyer 12/2007

WEST VIRGINIA

MARCELLUS 

RESERVES & PRODUCTION 



2 Stern wells average 30 day IP 
= 4.3 mmcf/day & Avg. EUR of 

5.75 BCF

Wrightstone 2008
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75 MMCF Chesapeake EUR

Triple Pressure Gradient

Double Depth of Production

Triple Thickness of Pay

Yields   ~  1.35 BCF/well

Chesapeake Reserves - Boone, Lincoln & Logan Cos., WV
Before the WV OGCC 6/7/2007

Wrightstone 2008



QUESTIONS?

“Zealous for the Marcellus”
Pittsburgh Assoc. of Petroleum Geologists 

2008 Fall Field Trip
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