PSWhat is the State of Understanding of Super Basins, The World’s Richest Oil and Gas Basins?*
Charles A. Sternbach!

Search and Discovery Article #70401 (2020)**
Posted January 20, 2020

*Adapted from poster presentation given at 2019 AAPG Hedberg Conference, The Evolution of Petroleum Systems Analysis: Changing of the Guard from Late Mature
Experts to Peak Generating Staff, Houston, Texas, March 4-6, 2019
**Datapages © 2020 Serial rights given by author. For all other rights contact author directly. DOI:10.1306/70401Sternbach2020

President Star Creek Energy, Past President AAPG (2017-2018), and Adjunct Professor University of Houston (carbodude@gmail.com)

Abstract

As AAPG begins our second century we are seeing an energy renaissance in abundant and affordable energy supply. In addition to exploration
in remote and deep water frontiers, new technology such as hydraulic fracturing in horizontal wells and enhanced seismic imaging in “super
basins” (the world’s most prolific petroleum provinces which possess social license and extensive infrastructure), will sustain us long into the
future.

The concept of super basins (The concept and definition of Super Basins were initially developed by Bob Fryklund, Pete Stark, IHS market
research paper, 2016.) — a new way of thinking — combines geoscience architecture, commerciality, infrastructure and above-ground issues.
Instead of focusing on an individual field, trend or play, the fundamental unit of understanding is a holistic review of entire basins, their
petroleum systems, and “yet to find” resources. Comparing and contrasting super basins enables anticipation of new resources by looking for
opportunities in all basins.

Each of the world’s super basins have at least one active world class petroleum systems. Petroleum modeling can be a powerful predictor of
“yet to find resources”. It is important to know whether hydrocarbons are being produced from their source beds, in migrated reservoirs, or in a
hybrid situation. “Critical moments” of maturation, migration, entrapment and uplift add the fourth dimension of time to 3D stratigraphic
architectures. Structural timing of uplifts is important to understand origin of pressure cells. Some basins (e.g. Permian Basin, WCSB, and
North Sea) have late structural tilts, creating the possibility for residual oil zones (ROZ).

Super basins are found in many structural settings. Passive margins, rift and continental (intracratonic) basins hold two thirds of world’s giant
fields (Mann, 2003). Basin infill comparisons show reservoirs and trap commonalities. Highly prolific basins produce from clinoform settings
including slope (Anadarko Basin), bottom set (Neuquen Basin, Argentina), or top set strata (North Slope Alaska, W. Siberia). In resource plays,
clay mineralogy (smectite/illite), silts, carbonates, silica impact “landing zones” for hydraulic fracturing in horizontal wells. Some super basins



(Arabian Basins, California US) have historically produced from almost all structural traps and few stratigraphic traps, possibly anticipating
future exploration opportunities for stratigraphic traps.

In all super basins, infrastructure matters. Each basin creates a community for service companies and operators of various corporate sizes and
capitalization. In unconventional onshore basins, early movers tend to be independents. Commercial masters focus on the ability to stack as
many vertical resources as possible to enhance value relative to infrastructure investment. Value innovators combine global technical mastery
and supply chain commercial mastery. Super basins and giant fields bring resources and incubate technology that benefit basins, fields, and an
ecosystem of operators of many sizes.

While there may be more than 100 super basins around the world, review of the top 30 super basins (48 contiguous sub basins) out of 870
petroleum bearing basins, indicate that the top 3-5% of petroleum basins contain about 57% of the of the world’s giant oil and gas fields
(giant=500 MMBOE, 656 out of 1142). The world’s richest super basins contain 10 times the number of giant fields relative to all petroleum
bearing basins. Emerging super basins like the north slope of Alaska, north and east Africa, pre-salt Brazil, and offshore Guyana are finding
clusters of giant fields.

AAPG has instituted a series of conferences, forums, and publications to assist geoscientists in the super basin energy renaissance. AAPG
hosted the inaugural Global Super Basin Leadership Conference (GSBLC) March 27-29, 2018 in Houston. We held a Super Basin Forum at
ACE in Salt Lake City on May 21, 2018. This program had more than 500 attendees — the largest attended session. AAPG hosted an invited
session for The European Association of Geoscientists and Engineers (EAGE) on June 13, 2018 (Copenhagen, Denmark), featuring Europe and
North Africa super basins. Other events included a session on Atlantic conjugate margin basins (Halifax, August 2018), South American Basins
(at INGEPET, Peru, October 2018), major company approaches to global basins (October 2018) and African Basins (at ICE, South Africa,
November 2018). In addition, publications include the AAPG Bulletin Global Super Basin initiative (March 2018). Global experts on the
world’s richest basins have been proactively recruited to submit articles to the AAPG Bulletin. These programs are ongoing and receiving great
interest and participation.
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