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Key Points

Opportunities grow as the circumference of knowledge.
Examples of change of paradigm
Pre-salt play
Continental carbonate reservoirs
Fundamental questions
Identification of new HC sources
Basin formation, filling, and evolution
Rock properties
Fluids present
Optimal fluid production
Human creativity and technology
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There can be no WISDOM
without UNDERSTANDING
And no UNDERSTANDING
without KNOWLEDGE"
(R. Ackoff, 1989)
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“Experience would say that large accidental discoveries are possible, but should

they remain as accidents or do they systematically lead to new opportunities?”
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LS SUBTLE PETROLEUM TRAPS

G (S) STRATIGRAPHIC TRAP
(U) UNCONFORMITY TRAP

(P) PALEOGEOMORPHIC TRAP

MICHEL T. HALBOUTY

Figure B. Types of subtle petroleum traps. (From
Halbouty, 1982.)
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If you are a hammer, all your problems look like nails.
But what happens if you encounter a screw?
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1860 — Stimulation job with liquid

nitroglycerin

1883 — Stimulation job using 40 |b
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1967 - Project Gasbuggy; 40 kiloton bomb
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U.S. dry natural gas
trillion cubic feet
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13,000+ drilling permits issued since 2008 (9000+ since 2012)
2014 Oil Production: 1 MMBOD
2014 Gas Production: 4 BCFD

Estimated 10+ BBOE recoverable reserves
ST I y

Gulf of Mexico
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General Questions

£

ossise Houston
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Eagle Ford Producing Wells (HPDI)
« OIL
* GAS
Eagle Ford Petroleum Windows (Petrohawk, EOG, DI)
Oil
Wet Gas/Condensate
Dry Gas
Laredo
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General Questions
BEX /

M
/ / Conlontite Houston
K

Facies distribution and lateral variability

* Porosity & permeability distribution

* Reservoir behavior

* Fracture distribution

e Estimation of reserves

fugC

* Identification of fluid types

brd Producing Wells (HPDI)

» Reservoir fluids distribution e
* GAS
/ ° Petrophysical properties brd Petroleum Windows (Petrohawk, EOG, DI)
o Oil
eﬁ;i \ / Wet Gas/Condensate
\1 . l Dry Gas
' Laredo
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Geologic
Modeling

Outcrop
Studies

3-D Data

Integration of
Geosciences and
Petroleum
Engineering
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200 feet

Lozier Canyon Donovan et al., 2012

— - pOr—-

3,000 feet (900 m)

., 50feet

Antonio Creek
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Paradigms

Gardner et al., 2013
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Identification of
New HC Sources
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Identification of
New HC Sources
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