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The	
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  “Fairway”	
  

[ ca. 984 TCF ??] 



Marcellus	
  Produc(on	
  in	
  PA	
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Pennsylvania	
  Marcellus	
  Shale	
  Produc-on	
  January	
  1	
  -­‐	
  June	
  30,	
  2011	
  
Coun-es	
  Sorted	
  by	
  Total	
  Gas	
  MCF	
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  Gas	
  MCF	
   #	
  Producing	
  Wells	
  

Source:	
  Pennsylvania	
  Department	
  of	
  Environmental	
  Protec(on	
   Powell	
  Shale	
  Digest,	
  August	
  22,	
  2011	
  



PA	
  Produc(on	
  

Source:	
  U.S.	
  Energy	
  Informa(on	
  Administra(on	
  based	
  on	
  Bentek	
  Energy,	
  LLC.	
  
Note:	
  Rest	
  of	
  Northeast	
  includes	
  KY,	
  MD,	
  NY,	
  OH,	
  TN,	
  VA.	
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  U(ca	
  Shale	
  	
  

McClain, 2011 ABBSgroup 



Outcrop Stratigraphy from Mohawk Valley – Utica consists of Flat 
Creek (which is time-equivalent to Trenton Limestone) and Indian 

Castle Shales (which postdates Trenton) –  the beds with the highest 
TOC immediately overlie or are laterally-equivalent to unconformities  

Thruway	
  Disconformity	
  

T.	
  Smith,	
  NY	
  State	
  Museum	
  



Wells to east have Flat Creek 
Shale which is a calcareous shale 

with relatively high carbonate 
content (25-50% bit also pretty 

high TOC of 1.5-3.5%  



Gamma	
  Ray	
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  Based	
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  U(ca	
  Shale	
  



Ohio	
  Oil	
  and	
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  Drilling	
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Source: U.S. Energy Information Administration, based on Ohio's Department of Natural Resources 



U(ca-­‐Pt	
  Pleasant	
  Summary	
  
•  The	
  Ordovician	
  age	
  U(ca	
  Shale	
  and	
  Point	
  Pleasant	
  Forma(on	
  is	
  

believed	
  to	
  be	
  the	
  source	
  rock	
  for	
  over	
  300	
  million	
  barrels	
  of	
  oil	
  and	
  
3	
  trillion	
  cubic	
  feet	
  of	
  gas	
  reserves	
  from	
  overlying	
  Silurian	
  age	
  
Clinton	
  sandstones	
  and	
  deeper	
  Cambrian-­‐Ordovician	
  age	
  Knox	
  
carbonates	
  and	
  sandstones	
  in	
  Eastern	
  Ohio.	
  	
  

•  In	
  Western	
  Pennsylvania	
  and	
  Eastern	
  Ohio,	
  the	
  U(ca	
  Shale	
  is	
  over	
  
150	
  feet	
  thick	
  and	
  the	
  underlying	
  Point	
  Pleasant	
  Forma(on	
  is	
  140	
  
feet	
  thick.	
  	
  

•  Mixed	
  carbonate/shale	
  sequence,	
  containing	
  total	
  organic	
  carbon	
  
content	
  ranging	
  from	
  2.4%	
  to	
  3.7%.	
  Not	
  rich	
  compared	
  to	
  Marcellus	
  
Shale,	
  but	
  effec(ve	
  due	
  to	
  the	
  very	
  thick	
  sec(on	
  of	
  poten(al	
  source	
  
rock.	
  	
  

•  The	
  Point	
  Pleasant	
  exhibits	
  high	
  resis(vi(es	
  on	
  geophysical	
  logs,	
  
indica(ng	
  the	
  sec(on	
  is	
  hydrocarbon	
  bearing.	
  Log	
  analysis	
  indicates	
  
that	
  porosi(es	
  in	
  the	
  Point	
  Pleasant	
  Forma(on	
  range	
  8%	
  to	
  12%.	
  	
  



Acreage	
  Posi(ons	
  Principle	
  Players	
  

•  Anadarko	
  Petroleum	
  300,000	
  acres	
  in	
  Ohio	
  

•  Devon	
  Energy	
  110,000	
  acres	
  Ohio	
  
•  Exxon-­‐Mobil	
  (purchased	
  Phillips	
  w/	
  45,000	
  acres	
  Ohio	
  (now	
  

have	
  ca.	
  75,000	
  acres	
  w/	
  first	
  	
  well	
  expected	
  2012)	
  

•  Chesapeake	
  ca.	
  1.5	
  million	
  acres	
  OH/PA	
  
•  Hess	
  (purchased	
  Marqueqe,	
  85,000	
  acres),	
  then	
  agreement	
  

with	
  ConSol	
  on	
  ca	
  200,000	
  acres	
  

•  Rex	
  Energy	
  11,000	
  acres	
  OH	
  
•  Devon	
  Energy	
  300,000	
  acres	
  Michigan	
  



U(ca	
  Explora(on	
  to	
  Date	
  
•  Quebec:	
  (Collingwood	
  Fm):	
  Questerre	
  produced	
  12	
  MMcf/d	
  
	
   	
  Also	
  Gastem,	
  Canbriam	
  Energy,	
  Forest	
  Oil,	
  Talisman	
  Energy,	
  and	
  
Quantum.	
  	
  Es(mates	
  5	
  to	
  25	
  tcf	
  recoverable.	
  
	
   	
  Michigan:	
  Collingwood	
  Fm.—Encana,	
  one	
  well	
  2.5	
  MMcf/d	
  

•  OH:	
  ConSol-­‐	
  one	
  rig	
  devoted	
  to	
  U(ca	
  in	
  Ohio,	
  4-­‐6	
  wells	
  an(cipated;	
  
Belmont	
  Co.,	
  1.5	
  MMcf/d	
  “uns(mulated”	
  

•  PA:	
  Seneca,	
  McKean	
  Co,	
  no	
  results	
  
•  Chesapeake	
  (see	
  next	
  slide)	
  
•  Rex	
  plans	
  Butler	
  Co.	
  well	
  
•  EQT:	
  Greene	
  Co.,	
  2008,	
  14,464	
  s.!	
  
•  Range	
  Resources:	
  Beaver	
  County	
  (2/11)	
  

–  12,700	
  feet;	
  4.4	
  Mmcf/d	
  

OH	
  geol	
  surv	
  (Wickstrom)	
  suggests	
  about	
  17.5	
  Tcf	
  gas	
  and	
  5.5	
  Bboil	
  



Chesapeake’s	
  U(ca	
  Play	
  
•  Chesapeake	
  currently	
  drilling	
  in	
  the	
  U(ca	
  Shale	
  with	
  5	
  

operated	
  rigs,	
  an(cipates	
  increasing	
  its	
  rig	
  count	
  to	
  8	
  by	
  the	
  
end	
  of	
  2011,	
  and	
  16-­‐20	
  rigs	
  by	
  year-­‐end	
  2012.	
  Drilling	
  effort	
  of	
  
at	
  least	
  40	
  rigs	
  by	
  year-­‐end	
  2014.	
  	
  Just	
  announced	
  an	
  
agreement	
  with	
  Enervest	
  and	
  an	
  unnamed	
  foreign	
  company	
  
for	
  >650,000	
  acres	
  in	
  U(ca!	
  

•  Harrison	
  County,	
  eastern	
  Ohio,	
  avg.	
  9.5	
  MMcf	
  natural	
  gas	
  and	
  
1,425	
  barrels	
  liquids.	
  	
  
Two	
  wells	
  in	
  Carroll	
  County,	
  eastern	
  Ohio.	
  #1:	
  3.1	
  MMcf	
  
natural	
  gas	
  and	
  1,015	
  barrels	
  of	
  natural-­‐gas	
  and	
  oil	
  liquids.	
  #2:	
  
3.8	
  MMcf	
  and	
  980	
  barrels	
  liquid.	
  	
  
U(ca	
  well	
  in	
  Beaver	
  County,	
  Pa.	
  yielding	
  6.4	
  MMcf/d,	
  
(liquids?)	
  



Quebec	
  U(ca	
  

•  St.	
  Lawrence	
  lowlands,	
  5000	
  sq	
  km	
  (1800	
  sq	
  
mi),	
  1.1	
  million	
  acre	
  fairway	
  
– Drill	
  depth	
  <2500	
  s	
  
– Thickness	
  75-­‐300	
  s	
  
– 93	
  BCF/sec(on	
  
– @15%	
  recovery=	
  14	
  BCF/sec(on	
  
– Total	
  es(mated	
  25	
  TCF	
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Rowan,	
  2006	
  



Patchen	
  et	
  al.,	
  
2006	
  

U(ca	
  Maturity/Yield	
  Es(mate	
  



Carbonate	
  Marl	
  Facies	
  Isopach	
  

McClain, 2011 ABBSgroup 



Where	
  is	
  the	
  Gas	
  in	
  a	
  Gas	
  Shale?	
  

On	
  the	
  microscale,	
  gas	
  is	
  sorbed	
  on	
  
matrix	
  and	
  kerogen	
  surfaces,	
  as	
  well	
  as	
  
in	
  the	
  “free”	
  state	
  within	
  pores,	
  and	
  
difficult	
  to	
  extract.	
  Joints	
  and	
  hydrofrac-­‐
induced	
  fracture	
  networks	
  connect	
  
matrix	
  porosity	
  for	
  enhanced	
  
produc(on.	
  



Fractures (Joints) Matter 
•  Best developed in black shales 

•  Best developed in gray shales 

Marcellus: Leroy, NY 
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Marcellus Well Layout from Single Pad 
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Horizontal	
  
“laterals”	
  2000	
  
to	
  7000	
  s	
  long	
  

Paqern	
  can	
  
“drain”	
  natural	
  
gas	
  from	
  up	
  to	
  
640	
  Acres	
  (1	
  
sq.	
  mile)	
  

Pad	
  





Drilling	
  and	
  
Casing	
  

Marcellus	
  
Wells	
  







Resources	
  

Fact	
  sheets,	
  publica(ons,	
  presenta(ons	
  @	
  
•  www.msetc.org	
  	
  (Penn	
  College)	
  

•  www.naturalgas.psu.edu	
  	
  (PSU	
  Ag	
  Extension)	
  
•  www.marcellus.psu.edu	
  (MCOR)	
  


