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What is Shale Gas?
Shale Gas refers to Natural Gas produced from sedimentary rocks of 
laminated structure called shale.  Shale rocks are formed by compaction 
and because of this they tend to have low porosity and extremely low 
permeability.  As a result of their physical properties, extraction of gas 
from shale rocks is challenging and requires efficient and improved 
techniques, such as fracturing and horizontal drilling.

Where?
While there exist numerous potentially commercial shale gas deposits 
around the world, to this day only the US has achieved commercial 
production of shale gas, while Canada’s industry is still in its infancy.  In 
the US, Schlumberger estimates approximately 18 major shale gas basins 
exist with a resource potential of 500-1,000 Tcf.  However, of those, 
only a handful of basins have achieved commercial success.  Among the 
most established shale gas projects are: Barnett in Texas, Woodford in 

Oklahoma, Fayetteville in Arkansas, Antrim
in Michigan, Devonian/Ohio (Appalachian 
Basin) between Kentuky, Virginia and West 
Virginia, and New Albany in Illinois.

In Canada, while the potential for shale 
gas in the Western Canadian Sedimentary 
Basin (WCSB) has been determined to be 
very high (estimates range between 86 
to 1,000 Tcf), commercial production has 
not yet been achieve.  To date, potential 
shale gas plays have been identified in the 
following regions: Horn River Basin in 
British Columbia, Montney and Doig in 
British Columbia, Colorado Group in Alberta 
and Saskatchewan, Utica Shale in Quebec 
and Windsor Basin in Nova Scotia.

Elsewhere around the world, while shale 
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sedimentary rocks  do exist in abundance (Siberia, Australia, 
Northern Africa to name a few), there simply isn’t enough knowledge 
to evaluate potential opportunities, nor do technologies exist to tap 
into this growing unconventional gas supply source. Furthermore, 
because the technical challenges to make a shale play commercial 
are quite substantial, successful development will be dependent on 
involving those players with the most experience. 

The Basins

1.  Barnett The Barnett is the most prolific and active shale gas 
play in the US. The play encompasses approximately 5,000 square miles, 
and is located between Dallas and Fort Worth, Texas.  It is estimated 
that production activity in the Barnett Shale may well continue for 
yet other 20 to 30 years. However, further development will be limited 
by the highly urbanized nature of this area.  As well, securing land is 
becoming more and more difficult especially for new entrants to this play. 

Thickness (ft) 50-100

Typical Type Horizontal

Depth (ft) 6,500-8,500

Gas Content (scf/t) 300-350

Gas in Place (Bcf/s) 30-40

Reserve (EUR - Tcf) 26.2-39

Mean Daily 
Production (Bcf/d)

1.2-2.5

Key Players DVN, XTO, COP, EOG, ECA, CHK, DNR, 
KWK, CRZO, MRO, PLLL, RDS-B, Chief 
Oil & Gas, RRC, Edge Resources

Drilling & Completion 
(Million $)

2.6-2.8

Well Spacing (Acres) 80-160

2.  Woodford Building upon the success of the Barnett, producers 
applied similar approaches to the relatively new Woodford Shale in 
Oklahoma.  Whereas due to its immense development and number of 
large-scale players there is an abundance of data on the Barnett shale 
play, very little is known about Woodford and estimates of its potentials 
are still being evaluated. It must be acknowledged that some producers 
have obtained some promising initial results.

Thickness (ft) 120-260

Typical Type Horizontal

Depth (ft) 6,000-11,000

Gas Content (scf/t) 60-115

Gas in Place (Bcf/s) 40-120

Reserve (EUR - Tcf) 1.0CHECK

Mean Daily 
Production (Bcf/d)

2.3

Key Players DVN, NFX, CHK, CLR

Drilling & Completion 
(Million $)

2.6-3.5

Well Spacing (Acres) 80

3.  Fayetteville The Fayetteville Shale is an unconventional play within 
the Arkoma Basin, which covers a vast area in North Western Arkansas.  
Compared to other shale plays throughout the US, the Fayetteville Shale 
is still an exploratory play.

Thickness (ft) 50-325

Typical Type Horizontal

Depth (ft) 1,500-6,500

Gas Content (scf/t) 60-220

Gas in Place (Bcf/s) 55-65

Reserve (EUR - Tcf) 6

Mean Daily 
Production (Bcf/d)

1.4-3.5

Key Players SWN, CHK, XTO, MCF, EPEX, MVOG

Drilling & Completion 
(Million $)

2.5-3.5

Well Spacing (Acres) 80
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4.  Antrim Located in the Michigan Basin, the mature Antrim 
Shale, like the Barnett, has been actively exploited for many years.  
However, unlike the Barnett, new technology has not substantially 
improved the economics of this play.  Because of the number of natural 
fractures, most wells in the Antrim Shale are drilled vertically.  These 
wells also require de-watering, thus increasing operating costs. 

Thickness (ft) 70-120

Typical Type Vertical

Depth (ft) 250-2,000

Gas Content (scf/t) 40-100

Gas in Place (Bcf/s) 6-15

Reserve (EUR - Tcf) 80

Mean Daily 
Production (Bcf/d)

0.1-0.5

Key Players DTE, KWK, WLL

Drilling & Completion 
(Million $)

0.2-0.7

Well Spacing (Acres) 40-160

5.  New Albany Spread between Illinois, Indiana and Kentuky, the 
New Albany Shale, like the Antrim Shale, requires dewatering. The 
New Albany Shale has a long history of gas production, but operators 
so far have shown limited interest in developing this play further.

Thickness (ft) 100-350

Typical Type Horizontal and Vertical

Depth (ft) 500-5,000

Gas Content (scf/t) 40-89

Gas in Place (Bcf/s) 7-10

Reserve (EUR - Tcf) 86-160

Mean Daily 
Production (Bcf/d)

-

Key Players AOG

Drilling & Completion 
(Million $)

1.0-2.0

Well Spacing (Acres): 80

5.  Devonian/Ohio This formation is known under different 
names, each with slightly different geographical boundaries (e.g. Huron, 
Chattanooga).  Nevertheless, these formations are all part of the vast 
Appalachian basin. To give a sense of the size of this play, the USGS 
estimates that the Devonian Shale “Contains a technically recoverable 
31.4 Tcf of gas, 562 million barrels of gas liquids and 7.5 million barrels of 
oil”.  The most productive region lies loosely between Kentuky, Virginia 
and West Virginia.  While estimated reserves are very large, there are 
operational challenges that have prevented this and other Appalachian 
plays, from seeing the type of success its potential demands. Some of the 
challenges include small operators and service companies with limited 
resources, a greater interest in coal mining activities, and the extent 
of the play which tends to be too spread out.  On the other hand,  the 
proximity of the East Coast markets and low transportation costs are 
important considerations in keeping the interests in this play alive.   
 
Thickness (ft) 30-100

Typical Type Vertical and Horizontal

Depth (ft) 2,000-5,000

Gas Content (scf/t) 60-100

Gas in Place (Bcf/s) 5-10

Reserve (EUR - Tcf) 12.2

Mean Daily 
Production (Bcf/d)

-

Key Players RRC, CHK, EOG, EQT, SWN

Drilling & Completion 
(Million $):

0.3-0.5

Well Spacing (Acres) 40-160
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© 2008 Phasis Consulting

Base Case: $6/MMBtu

Downside Case: $4.50/MMBtu

▲  Shale Gas rate of return scenario.  Adapted from Oil & Gas 
Investor (January 2007)
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6.  Lewis
Thickness (ft) 200-300

Typical Type -

Depth (ft) 3,000-6,000

Gas Content (scf/t) 15-45

Gas in Place (Bcf/s) 8-50

Reserve (EUR - Tcf) 10.7

Mean Daily 
Production (Bcf/d)

-

Key Players BP, CLR, APC

Drilling & Completion 
(Million $)

0.4-0.7

Well Spacing (Acres) 80-320

7.  Marcellus Similar to the Devonian/Ohio Shale, the Marcellus Shale 
is part of the vast Appalachian basin and shares many characteristics 
with the other plays in this basin (i.e. Devonian/Ohio).  The Marcellus 
Shale formation runs along a 600 miles stretch between the states of 
Pennsylvania, West Virginia and New York.  There has been a revived 
interest in the Marcellus Shale in the last ten months, mostly as a result of 
very promising production.  Much like the Devonian/Ohio, while limited 
resources hinders speed, low transportation costs and the vicinity of the 
highly populated East Coast market are an attractive aspect of this play. 

Thickness (ft) 150

Typical Type Horizontal

Depth (ft) 7,000-10,000

Gas Content (scf/t) 100Mcf/af

Gas in Place (Bcf/s) -

Reserve (EUR - Tcf) 50

Mean Daily 
Production (Bcf/d)

1-3.5 MMcf/d

Key Players RRC, EOG, CHK, APC, XCO, EQT, COG, 
SWN, ATN ,Chief Oil & Gas LLC, East 
Resources Inc., Fortuna Energy Inc.

Drilling & Completion 
(Million $)

1.2-2.5

Well Spacing (Acres) 80

8.  Haynesville The Haynesville Shale is the most recent addition to the 
US Shale plays.  It is roughly located between North Louisiana, East Texas 
and South Western Arkansas.  Being such a new play, details on this play 
are still scarce.  Its potential upsides are its geographical proximity to 
areas of high expertise and large resources in a play that is thought to be 
many times larger than the Barnett and with higher gas in place.  Though 
the Haynesville is not yet commercial, with most wells -horizontal and 
vertical- being tested for, it is thought to be nearing commerciability 
with very promising initial production rates.  On the downside, is the 
consideration-still speculative at this point- that physical characteristics 
of the shale may yield poorer decline rates then the Barnett or other plays.

Thickness (ft) 100-300

Typical Type Likely Horizontal

Depth (ft) 11,500

Gas Content (scf/t) N/A

Gas in Place (Bcf/s) N/A (Expected to be higher then Barnett)

Reserve (EUR - Tcf) N/A

Mean Daily 
Production (Bcf/d)

Test Wells Only

Key Players CHK, GDP, CRK, HK, COG, FST, XCO, EP

Drilling & Completion 
(Million $)

5-8

Well Spacing (Acres) 60

Ticker Company

AOG Aurora Oil & Gas

APC Anadarko Petroleum

ATN Atlas Energy

BP BP

CHK Chesapeake

CLR Continental Resources

COG Cabot Oil & Gas

COP ConocoPhillips

CRK Comstock Resources

CRZO Carrizo Oil & Gas

DNR Denbury Resources

DTE DTE Energy Co.

DVN Devon Energy

ECA EnCana

EOG EOG Resources

EP El Paso

EPEX Edge Petroleum

EQT Equitable Resources

FST Forest Oil

GDP Goodrich Petroleum

HK Petrohawk Energy

KWK Quicksilver Resources

MCF Contango Oil & Gas

MRO Marathon Oil

MVOG Maverick Oil and Gas

NFX Newfield Exploration

PLLL Parallel Petroleum

RDS-B Shell

RRC Range Resources

SWN Southwestern

WLL Whiting Petroleum

XCO EXCO Resouces

XTO XTO Energy

- Chief Oil & Gas

- East Resources

- Fortuna Energy
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Impact of Technology on Shale Gas

In general, Shale Gas is a classical example where technology and 
efficient processes make a huge impact on returns, more so then 
in other conventional and unconventional plays.  The adoption of 
horizontal drilling, especially in the profilic Barnett Shale, is crucial 
to maximizing profits from a well.  But not all shale plays are the 
same: producers quickly realized that understanding the geological 
characteristics of the play is key to applying the right technology.
Technology advances in fracturing and horizontal drilling were 
crucial in making Shale Gas a developable unconventional resource.

Fracturing Hydraulic fracturing  is necessary in order to stimulate 
the shale and allow the gas to be extracted.  While fracturing is not 
new to the industry, the way it is employed in the Shale play (multi-
stage) is somewhat different.  

Horizontal Drilling Drilling horizontally is crucial in many Shale 
gas plays, because it allows more gas to be extracted in less time.  While 
the costs of drilling horizontally are usually two to three times higher 
then its vertical counterpart, the economics are often improved.  

Techonology is key to successfully developing Shale gas plays, as well 
applying the most efficient techniques to make a difference.  Producers 
and service companies, especially those with the largest access to capital 
and infrastructure, must keep innvoating in order to both improve 
production and succesfully apply their knowledge to new plays.
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