AAPG Super Basin : Permian Meeting - Houston January 22,2019

Where is the next Permian ?

Bob Fryklund, Chief Strategist- Upstream
Maz Zarea , Upstream Research %//A\\\\{' | H S M a rk|t
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What are we looking for ?
Recoverable reserves

Permian Basin Santos Basin Williston Basin-
Billions BOE Billions Boe Bakken
Billion Boe
X 3.5 X 25 X 30
7 — — 7 I
2000 2016 2018 - Eoen B
® Permian Produced Permian Total 2004 2010 2018 1974 1983 2013 2017
Source: IHSMarkit; USGS 2000,2016,2018 IHSMarkit IHSMarkit

Confidential. © 2018 IHS Markit™. All Rights Reserved. 2



Criteria— select geologic characteristics

Common

characteristics
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How rare is the Permian ...
Basin Size

Basin Size Distribution - Billions BOE
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Candidates- Tier 1 Super basins
Basin Overview
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Candidates- Tier 2 Super basins
Basin Overview
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Combined Tier 1- 2

Basin Overview
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Criteria -- Basin stage
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Leveraging basin stage ...
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Stacking them up--
Building a screening list ...

Maturity
Stage

Petroleum
Systems

Richness

Remaining
Resource
Estimate

Billions BOE

Comments

Zagros Emerging
Pre- Emerging
Caspian

North Slope Emerging/
mature

Sirte Mature

Mesozoic, Permo-
Triassic salt

Late Cret fill on salt;
20,000 meters

Late fill
Cenozoic/Mesozoic
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Thin Cenozoic fill
7000 m; syn rift
basin

-4 . Mesozoic,
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Triassic; Cret. ?
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- 1- Cen.to
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Candidates - North Slope Basin
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North Slope Basin — Activity as of Janua
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Candidates - Sirte Basin
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Sirte Basin — Activity as of Janua
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Candidates — Pre-Caspian Basin

Precaspian Basin — Activity as of January 2019
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Candidates — Zagros Province Basin

Zagros Basin Annual Production by Da
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Zagros Basin — Activity a
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Appalachian Basin— already passed the test
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Where from here ?

- Building a list ... starting with tier 2 ?
- What other geologic factors help define potential Permian like basins ?
« How many offshore basins might be candidates ?

- Is there information/ technology missing that could open up more basins ?
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Tools

Contributors
« International Data base - Jerry Kepes
- Global Plays and Basins « Imre Kugler

« Keith King
« Lauren Droege
- John Wakefield

North American Supply Analytics-

North America wells and production data

International wells and production data, EDIN

International supply outlooks
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