
Appalachian Basin Unconventional Reservoirs - A Discussion of Past, Present and Future Play 

Trends* 
 

William A. Zagorski
1 

 

Search and Discovery Article #80414 (2014)** 
Posted October 27, 2014 

 
*Adapted from oral presentation given at All-Convention Luncheon, Tuesday, September 30, 2014, AAPG 42nd Eastern Section Meeting, London, 

Ontario, Canada, September 27-30, 2014 

**AAPG©2014 Serial rights given by author. For all other rights contact author directly. 

 
1Range Resources - Appalachia LLC, Southpointe, PA, USA (bzagorski@rangeresources.com) 

 

Abstract 

 

Development of unconventional self-sourced reservoirs has a long established history in the Appalachian Basin dating back to 

the early 1800'S. In the early 1820'S, a robust shale gas industry started and thrived along the US portion of Lake Erie and 

Lake Ontario across portions of New York, Pennsylvania, and Ohio into the early 20th century. Early attempts were made to 

commercially retort oil from the Ordovician Age Collingwood shale in Ontario pre date the Canadian discovery at Oil Springs 

and Petrolia in Ontario and the US Drake discovery at Titusville, Pennsylvania. Large-scale development of gas from the 

Upper Devonian Shale was achieved with the discovery of the Big Sandy field in Kentucky in the early 1920'S. The large-

scale commercialization of the Upper Devonian Age Marcellus shale was initiated in Pennsylvania in late 2004 through 2007 

and has now become one of the world's most prolific gas plays. The Ordovician Age Utica Point Pleasant was successfully 

tested in Quebec in 2006 through 2009 and commercially developed in Ohio and Pennsylvania since 2010 and continues to 

expand now into West Virginia and southwestern Pennsylvania. Both the Marcellus Shale and Utica Point Pleasant plays 

represent key milestones in re-establishing the Appalachian Basin as a prominent producing region. This presentation will 

provide a review of the past, present, and future potential of unconventional resource development in the Appalachian Basin 

region. 
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 1825 Natural Gas Fredonia 
New York. 

 1825- 1900’s shallow gas 
along Lake Erie Shoreline.  

 Produced from shallow 
depths. 

 Some initial high rates but 
characteristically low 
volume and pressure. 

 Very long production life.  

 Important domestic and 
industrial sources of gas. 

 Play  had some resurgence 
in NY, PA and OH in 1980 
through 2000. 

 Significant shallow shows 
in Ontario. 

  
  
  

 

Source: Zagorski 2007 

Source: AAPG Lash 2014 



 

In 1859 – Craigleith Shale Oil Works - Retorted oil 

shale from member of Collingwood Shale. 

 

TOC content as high as 9.8 per cent. 

 

North American oil discoveries in 1858 and 1859 

made operation uneconomic by 1863. 

 

Now a major Appalachian Basin exploration target . 

Source: Wikipedia 

Source: 2012 AAPG -Carter, Fortner, Otis 



 1888 Sandy Creek Field 

 Production was from the 
upper Trenton 
Limestone. 

 Wells were shallow 600’ 
to 2,800’.  

 Flow rates and pressures 
initially high but were 
low volume producers. 

 Early recognized as a 
shale gas play. 

 Activity waned after 
1940 and 1960’s.  

 

Source: Zagorski 2007 



 Discovered 1921. 

 Field produced from moderate 
depths of 2,000 to 6,500 feet 
Huron and Rhinestreet 
members. 

 Significantly under pressured. 

 Over 21,000 wells drilled. 

 Expanded into KY, WV, OH 
and VA. 

 First true unconventional giant 
field producing over 2.5 TCF  to 
date. 

 Focus of many DOE studies in 
1980’s. 

 Still actively developing 
using horizontal drilling and  
completion methods. 

  
  

 

Source: Zagorski 2007 



 Discovered natural gas early 
while testing northern reef 
trend in the 1940’s. 

 Full development peaked in 
1980’s. 

 Field produced from shallow 
depths of 500 to 1,500 feet. 

 Expanded into Illinois Basin as 
New Albany Shale Play. 

 A true unconventional giant 
field with over 2.5 TCF to date 
from approximately 9,000 
wells. 

 Complicated unconventional 
trap dominated by natural 
fracture development and 
influence of glacial recharge  
system with an active biogenic 
sourced gas system. 

 Analog for potential Kettle 
Point shallow gas play in 
Ontario. 
 

 

 

 

Source: Goodman and  Maness, 2008) 



 
Source: AAPG 2009 - Carter, Fortner, Otis 
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•Two core areas developed in play, 

NE dry gas and liquids rich dry gas in 

SW. 

 

•Significantly different geologic 

characteristics in each core area. 

 

•Play success driven by rock quality 

and completion effectiveness and 

continued innovation. 

 

•Significant potential for future 

expansion in non core areas. 

 

•Many areas have dual target potential 

in the deeper Utica Point Pleasant and 

the shallower Upper Devonian shale 

plays. 

 

•Selection of lateral target, increased 

lateral lengths, increasing proppant 

concentrations and reduced stage 

spacing all positively impacting play 

metrics. 
Source:  AAPG  Zagorski, Emery, Bowman  2011 



Commercial testing as early as 

1978. 

 

Interest in play grew after 2004 as 

the Barnett matured. 

 

Significant vertical and horizontal  

testing from 2006 thru 2010. 

 

Test rates of 1 MMCFPD to 12.5 

MMCFPD 

 

Resource potential estimated in 

the 100 to 300 TCF range. 

 

 Further testing halted after 2011. 

 

Source: AAPG 2012 - Marcil 

Source: AAPG  2012 - Marcil 



 

Initial vertical testing in 2005 

through 2007. 

 

First horizontal Point Pleasant 

completion in 2010 in Beaver 

County, PA. 

 

Play gained major momentum in 

Ohio and PA in 2011. 

 

Core area in southeastern OH 

now expanding to east into WV 

and PA. 

 

Play is currently producing 1.35 

BCFEPD. 

 

Significant exploration in 

northern WV and southwest PA. 

 



Regional cross sections showing facies change from organic rich Utica shale to non organic seal and IP’s.  
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Two Utica Point Pleasant 

core areas in OH, WV, and 

PA 

 

Major recent Utica Point 

Pleasant discovery in Tioga 

County, PA. 

 

Possible extensions into 

NY? 

 

Southwest edge of play 

also testing ! 

 

What about Trenton self 

sourced gas plays in NY? 

 

Ontario Collingwood shale 

play? 

 

Extensions of NY Trenton 

gas play? 

Source: 2003 RPSEA 

? 

? 

New discoveries 

Tioga County, PA 



 1880’s marked start of shallow 
gas industry in NY. 

 Wells were shallow 600’ to 
2,600’ in the Trenton. 

 Flow rates and pressures 
initially high but were low 
volume producers. 

 Early recognized as a shale gas 
play. 

 1960’s Blue Tail Rooster Field 
NY 

 2003 Several operators active in 
over pressure play. 

 

 

 

 

 

 

Source: Zagorski 2007 

Source: 2005 NYSERDA Nyahay, Bray, Schultz, Smith 

Source: Zagorski 2007 Source: 2005 NYSERDA Nyahay, Bray, Schultz, Smith 
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Source: 2011 OPI Conference – Carter, Fortner, Otis 

Significant potential in  Georgian Bay, Blue Mountain and 

Collingwood Shale intervals. 

 

Thick organic rich sequences and TOC contents of 1% to 11%. 

 

Depths to best targets are in the 1000 meter range. 

 

Lots of studies completed recently but no large scale testing or 

horizontal completion as yet. 



Source: USGS Ryder 2005 

Testing of this play underway in KY and WV! 
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Resource play developing in MI 

targeting inter-reef, organic rich 

intervals. 

 

Documented high TOC content. 

 

Significant overpressure. 

 

H2S hazards in portions of play. 

 

Basin wide play, significant extent. 

 

Lots of exploration interest in 2011 

through 2013. 

 

Still lots of technical challenges to 

overcome. 

Source:2012 Gognat – Speedway Prospect Flyer 

Source: Gill 1973 



 

Similar source rock potential and play 

may be present in Ontario. 

 

Documented production/shows from 

interval. 

 

High TOC content, up to 3.5%. 

 

Significant regional extent. 

Source: 1949 Roliff - AAPG 

Ontario has long history of 

Salina/Guelph production. 

 

Fletcher and West Becher Pools. 



 

Source: AAPG  Marcil  2013 

Source: Marcil  2013 

Initial testing by Arco in 1970. 

 

Second exploration phase in 1990’s 

targeted HTD plays. 

 

Current focus is on the organic rich 

Macasty Shale. 

 

Unit equivalent to Ohio Point 

Pleasant target. 

 

In light oil condensate window. 

 

Recent resource assessment for 

prospect shows 12.2 Billion BOE 

covering 233,275 acres. 

 



E _. -_. -----

---. ---

--

-. .... -­, . 

E _. -_. -----

---. ---

--

-. .... -­, . 


