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Early SW PA Deep Tests — Key Shows

- — ~. Early wells suggest overpressure and

considerable lateral extent! Unsustained
7| shows suggest lack of connected natural
fracture network.
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1979 Marcellus Comple

tion — Allegheny County, PA
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Early PA Shale Gas Show Map — EGSP Study 1980

Note Statewide expanse of wells reporting Marcellus shows
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1982 - 1983 Marcellus Completions
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2004 - Modern Marcellus Discovery — Renz Unit #1




2004 - Modern Marcellus Discovery — Renz Unit #1
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Modern Marcellus Discovery — Renz Unit #1
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2004 - Modern Marcellus Discovery — Renz Unit #1
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2005 - Prospecting for the Marcellus
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How close was our guess?

NEW BURLINGTON RESOURCES =
SHALE WELLS
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PA Marcellus Play NE PA Core Area
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Source — Zagorski, Bowman and Wrightstone — In Press



Source — Zagorski, Bowman and Wrightstone — In Press
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Source — Zagorski, Bowman and Wrightstone — In Press



Marcellus Shale Structural Styles
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3-D Seismic SW PA- Marcellus Thickness




SW PA 3D Seismic Programs — Curvature &




Fracturing/Faulting — A matter of scale!
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Fracturing/Faulting — A matter of scale!
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Gas In Place Studies - SWP
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Marcellus GIP, Porosity and Permeability
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Marcellus Porosity and Permeability SW PA
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Enlarged View Marcellus Pore System SW PA
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pore development.

Note new level of pore
development!!
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Marcellus Resource Potential
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Marcellus Resource Potential
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Worldwide Largest Oil and Gas Fields

Table 4. World’s Fifteen L.argest Oil and Gas Fields

il Fields Gas Fields
Field, Discovery Size Field, Discovery Size
Counftry year Gb Country year Tef — Gbhoe

Ghawar 1948 80 North Field-South Pars 19276 1400~ 233
Saudi Arabia Qatar-Irarn
Burgan 1938 G0 Urengoy 1966
Kuwair Russia
Bolivar Coastal 1917 32 Yamburg 1969
Vertezuela Russia
Sufaniya 1951 30 Hassi R MViel 1956
Sardi Arabia Alceria
Rumiala 1953 20 Shtokman 1989
Irag Rirssia
Ahwaz 1958 17 Zapolyarnove 19635
Tran Russia
Marun 1964 16 Hugnton 1926
Tran [EAYT |
Kirkuk 1927 16 Groningen 1959
frag Nerheriands
Romashkino 1948 16 Bonavenko 1971
Russia Russia
Tengiz 1979 15 Medvezhve 1967
Kazaklstarn Russia
Gachsaran 1928 15 North Pars 1973
ITrag Trar
Aghajari 1938 14 Dauletabad-Donmez 1974 47 8
Russia Trrkmnitenistan
Samotlor 1966 14 Karachaganak 1979 46~ 8
Russia Kazakhstarn
Zakum 1964 12 Orenburg 1966 45 7
Abu Dhvabi Russia
Abqaiq 1964 12 Kharsavey 1974 42~ 7
Sawdi Arabia Russia

Top 15 369 Top 15 2608 433

World 2000 World 9500 - 13500

Notes: Gas fields are non associated gas and gas condensate.

Gboe. Asterisk (¥) indicates the reserves estimate 1s volumetric.
Sources: “Natural Gas”., E.N. Tiratsoo. Gulf Publishing Co.. 1979; Gibson Consulting Oi1l Statistics: EIA Reports: ILASA 2004:
Author’s decline estimates.

Size refers to ultimate recoverable reserves expressed in Tef and

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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