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Petroleum 101

Ken Verosub
Geology Dept.
UC Davis
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The Good Old Days
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Oil Is trapped in traps.

DG&S - Oil :IWater Impermeable shale Sandstone (reservoir rock) Kilometer

Stratigraphic and structural
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Anatomy of a Salt Dome
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Gravity over a Salt Dome



Reflection Seismology
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Seismic Reflection at Sea
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2-D Seismic Profile




3-D Seismic Profile



TAKE HOME MESSAGE
Oil forms under special conditions.
It takes time to form.
There’s only so much of it.
It iIsn’t easy to find.

All the “easy oil” has been found.
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History of an individual well.
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Los Angeles

Signal Hill Oil Field



Production

History of an oll field.




The man who
put It all
together.

M. King Hubbert
1903 -- 1989
Father of the Hubbert Curve



Hubbert Curve of oil production




US Production (Crude Qil + Condensate)
|
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Hubbert's Prediction for US Oil Production
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Discovery and production
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1 Past Discovery
[ Future Discovery

- Production

Past discovery based
on ExxonMobil (2002).
Revisions backdated

2010 2030

Houston, we have a problem.
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Running a deficit



Newt Gingerich: Petroleum Geologist



1. Pick Your Size 2. Buy the Shirt & Hat 3. Sign the Petition
ENERGY SOLUTIONS

Drill Here. Drill Now. Pay Less.
Join your fellow Amumana who are makin 1g their voice heard!

"As gas prices continue to increase, Congress continues to blame others while ignoring

practical steps to stop the pain Americans are feeling at the pump. To lower gasoline prices
and reduce our dependence on foreign oil, we need real solutions to our energy challenges.

We, therefore, are petitioning the U.S. Congress to act immediately to lower gasoline prices
(and diesel and other fuel prices) by authorizing the exploration of proven energy reserves to
reduce our dependence on foreign energy sources from unstable countries." -Newt Gingrinch
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JRILL HERE

DRI, NOW




And even If heis right....



Finding oil won’t be easy or cheap.
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Finding big fields is unlikely.



Historical data
Model - New resources
Mocdel - Base case
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Bringing them on-stream will take time.




Total U.S. Oil Reserves
20.9 billion barrels
-that’s all there i1s, there ain’t no more.

Total U.S. Daily Consumption
20.7 million barrels per day (in 2005)
of which we import
11.7 million barrels per day

How much time do WE have left??



U.S. Domestic Daily Consumption
9.0 million barrels per day.

U.S. Domestic Annual Consumption
3.0 billion barrels per year.

20.9 billion barrels total

3.0 billion barrels per year = ' Y®a'S



2015 £+ 2

It’sS crunch time.



Is this the future of US oil?



CRUDE OIL PRICES 1970-2008
5% per barrel
110

R i LINKS
., Click on to $100 BARREL

* find out more

IRAN-IRAC LEBANON CONFLICT
= ASIAN FINANCIAL IRAG

IRANIAN CRISIS WAR
REVOLUTION OIL PRICE

ARAB- CHRASH

ISHAELI WAR

1975 1980

Figures are not inflation adjusted

What will really happen



At some point
people change
their behavior
and new
technologies
become
attractive.



In millions of barrels of crude oil per day === Consumption == Production

17.3 million 20.7 million

The P.5. was ojce the larggst producer pf oil
in the world. Ity productionypeaked in 1970,
9.2 million and itfjnow ranks ps the thirdyargest producer,

Demand for oil hds increased] forcing thegU. 5.

10
to import 45 percent of the oil it ndeds.

5.1 million

In the meantime, we just import more oll.
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But we are not alone.




OIL AND GAS LIQUIDE
2004 Scenario
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32 billion barrels per year

35 billion barrels per year
365 days per year

or

~100 million barrels per day



2015 £+ 2

It’sS crunch time.



World Oil Production (History + Projections)
(Barrels;‘day) — Campbell: 0.953Th left, 2010 peak at B3mbid
Peaks 2010-2035 — Harper: 1.45th left, 2015 peak at B9rmb/d
World consumed ~960 Billion barrels: 1930-2004 USGS 50% - 2.06th left, 2024 peak at 87mb/d
~0.95, 1.45, 2.06, 2.95 trillion barrels remaining USGS 5%: 2.948th left, 2033 peak at 106mb/d

Transition: 2% growth curve to 5% decay curve
110+
Historical Production _ Future Production?
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Alternate realities




And there’s one more problem.



Million Barrels per Day

FISiory Frojechons

Industrialized

1980 1990

Projected world oil consumption




China's Qil Consumption, 1980-2006
[ Thousand Bamrels per Day] source: EIA

Growth of Chinese oil consumption.



Because everyone wants to drive an SUV!!
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Million Barrels per Day
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TAKE HOME MESSAGE

In about 7 years, demand for oil will
exceed maximum total oil production.

Then what happens????



Global Consumption of Oil per Capita, 2003
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Are you ready to make the
“ultimate sacrifice”?

And cut your oll consumption
by half?



Global Consumption of Oil per Capita, 2003
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Global Consumption of Oil per Capita, 2003
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Have a nice day!!
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