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Im Salzkammergut da kann man gut lustig
sein...

Dialog:

“Georg, ist das kompliziert, was der junge Mann da
fur seine Dissertation macht? “

“Kompliziert, unendlich kompliziert, wie alles

im Salzkammergut unendlich kompliziert ist”
Georg Rosenberg (25. 8. 1967)












* Tollmann, 1985







d” in the Tirolic




A mighty Dachsteinkalk reef (Sturzhahn) in the middle of the

Tirolic Dachsteinkalk lagoon (Tragln)?!
From where would the nutrients for the reef building organisms come? A Nordkanal!!!






Noch immer: pliziert




Schlager & Sch 974): Wenden

2019: Adnet W. is
linked to the Carnian Pluvial Event

ner W. is global,



Rettet

Applying Geology to s d raw materials is

my passion



Copper “im wilden i Maden, Turkey 1966




Saw it, mapp nd it in 1966

* Oceanic lithosphere in Maden is . Interesting: the oceanic
lithosphere “ophiolite nappe” in the Oman Mountains is also 73Ma old!



1967: Prospecting ne richest hill on earth”:

* |daho and Boulder Ba , granodiorite, 73Ma old)



Finding Rare E ' on Milneland,







Charcot Bugt Sst.: uite correct, even in 2018)







Rare Earth Mi d, 1970, 1972







or der Lachs woa

“Heyro”, MU Leoben,1970







Significant early learnings:

Factory:
Blueprint - Build - Produce.

Mineral Deposit:
Produce-Blueprint-Build-Produce-Blueprint-Build...

Consequences:
+ High production = high reserves
+ When production ceases, reserves collapse

+ Most mineral deposits (incl. petroleum fields) reach their
low economic limit and are being abandoned before they
are fully understood



“Scholl goes to Shell”(W. Vetters, 1972)

“We won’t have a Viennese coffee shop in
(Georg) Mandl’s Structural Team”

(Hans Grunau, Shell)

So, | joined Kees Kruit and the San Sebastian
Faun Club — and became overnight an expert on
turbidites



Debris Flo | Turbidite

Watch out where you take changes with grain size



Gravitational s

* Schollnberger, 1974

itional processes




A model of Subaqueous Slope Channel and Deep-Water

* Schollnberger, 1974






* Schollnberger, 1974



d Palaeo!

e Kruit et.al ,1974



Bird tracks on grade ‘t have 500m long legs!!




Interpreting environ of clastic deposition:

* Fossils not only tell you ho e, but also where they live



There is much more missi - 90%) than preserved

ollnberger, 2001




Neogene




After research i ing the Western






How we saw it: ision pays (1977)

and the base
tification below base
onian and Kimmeridgian

Filling-in the str
Miocene unconfor
Miocene and mapping o
source rocks









What’s in Formati

uch, they encrypt



Gulf of Suez

E-dipping faults dominate 20 40 60

| I I

/ W-dipping faults dominate * : km

Transfer zones from Patton et al (1994)
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GOS: Shallow multi reflections of Nubia







Keep learning and think ahead: despite great success in GOS,
| pleaded for Amoco’s shift to the Nile Delta (1989)




“All the easy oil has been found”..... Nonsense, it (almost)

e Source: Scho

in Amoco’s contract
co to new areas. Just as

e After having he
areas, | was hande
the Iron Curtain was coming down.
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Ein wahres Genie




Hofer's

e About 70% of all oil and nat 9) could have been discovered
by drilling within a 100 km radius of the each dot on Hofer‘s map (who knew?)



Politi dnge

fast

than
in the




Bally, 2012)




In Russi




Know the history of d the history of the

with Nelson Mandela, Dec. 7. 19



Glory in Baku

“Wolfgang, in 1990, your people were in the right place at the right
time!” (R. Blanton, Amoco, pers. comm. 1994). That led to Amoco co-
signing in 1994 the “Contract of the Century” with a 17.1% share. Since
the merger of BP and Amoco in 1998, the combined share is 34.27%,
worth many billions of $.



Finding ways to share knowledge

“Wieviel Ol und Gas gibts
eigentlich?” (W. Frank,1996)

My answer in 1998:

“Da haben sie ja ein Lehrbuch
geschrieben “(Ch. Exner, 2001)

S7
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After “retirement ing estimates and

 (U.S. Nat. Petrol. Counci









There is Plenty of Oil and Gas Left

Original QOil in Place
15 000 G barrels = 2 040 Gt (with shale oil, without oil shale),

only 165 Gt produced (= 8%) so far.

Original Gas in Place

3 100 trillion m3 (of wich 2 400 trillion m® CBM+"tight” gas +shale gas;
without gas hydrates) = 2 805 GtOE,

only 88 Gt produced (= 3%) so far.

Source: Schollnberger 1998, 2006, Holditch et al. 2012))
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In Energy Decisions, What Is Important to
Consumers, Governments and Businesses?

« Economic Growth (0.5 weight)

« Security of Energy Supply (0.3 weight)

« A Clean and Safe Environment for Our and Future
Generations (0.2 weight)
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Forecast: Energy Spe

0 2100 (scHOLLNBERGER,2006)
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Significant Pressure Points on a Global Scale will
Force aJuncture in the Primary Energy Mix

Population Growth

Lifestyle Expectations

Access to Fossil Fuels (*haves and have-nots”; Producer’'s
hubris : Russia, USA)

Falling Costs of “Renewables”

Ecologic Precautions
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Politicians try to re the followers




SNCF (but not the French railway company!)

We only react to a threat quickly, when the threat is
Significant

Near

Clear

and the outcome of actions is perceived as

Favorable to us

For too many, the current global warming is not SNCF!!

Therefore: Lots of talk, but no decisive actions






There is a rend.........

Source: Exxon Mobil: “2







4

Today’s Dre s Reality?

Source: G. Knies, Trans-Mediterranean Renewable Energy Cooperation, 2008



Consumption of Traded Primary Energy:
Early Post-Junction (2040); Pre-Junction (2010)

_ 2040 (million BOE) - 2010 (million BOE) -

4 200 26.3 2 848 23.8
Qil 3 800 23.8 4 031 33.7
Coal 3 400 21.3 3532 29.5
Nuclear 1200 7.5 626 5.2

Hydro 1 000 6.3 779 6.6
Wind 1 000 6.3 45

Solar 900 5.6 35
Bio 300 1.9 78

Geothermal 200 1.3 6

2010 Actual: 2012 BP Statistical Report
2040 Estimate: Schollnberger 2006, updated in 2012




Since Natural Gas will be so important, how
does it get to the EU (360 billion cu m, 2017)

Russia: 190 (43%)

Norway. 120 (33%)

Algeria: 45
Qatar: 24
Nigeria: 12

EU Production: 130

EU LNG Terminal capacity: 245 (only 25% used in 2017)



Horizontal drilling and hydraulic fracking with proppants
revolutionized the oi during the last







The global energ
(and with it th

etc... industry)



Source: BP Statistical




Approx. current price for Natural Gas
(S/Million btu, May 2019)

USA : 2.40

EU: 9.50

Can the EU afford this difference or an even larger one? (BASF,
Borealis, Voest ... and many more are disadvantaged in global
markets, because of EU price,... and are hurting!)



(Almost) “Everything is political”
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EU decision f

ine and not for



A Nord-Stream 2 pipeline, without gas coming through Ukraine
grave geopoltical sequences for EU










Russia’s nightmare: a ial avelanche of natural
gas to Europ It will come!

A Bally’s World view (Roberts and Bally, 2012)



My suggestions to improve Energy Options for the
EU:

Reduce (waste in) energy consumption

Massively increase of geothermal energy (bonus: Weilheim,Bayern)

Massively increase “renewable” forms of energy (co-operate witl
PR China?)

Nuclear energy

Natural gasS from multiple SOUICES, demand a better price than China gets
Reduce oil

Minimize coal

Deliberately build redundancies in energy forms, sources
and infrastructure to allow for instantaneous fuel switching






PR China’s “ ad” strategy

Make it a two



Beijing, July 1







Approx. 4.5 bi from now.......

A/ESA/Hubble
e Milky Way galaxy
illion years from now

* Interacting Gala
SM4), as a proxy for
with the Andromeda galaxy



affecting earth in
will disappear,

Sun’s expansion to
1.5 to 4.4 billi

* Picture source: G. Spa itra Book (New York).



The reversal to 3000 years






Artificial Intellegence: The Good

Data and information simultaneously available to
masses of persons

Knowledge/ wisdom explosion
Connectivity replaces transportation

Opportunities and wealth for all ; consumer prices will
drop dramatically

Optimized selection of fit for purpose energy forms

Solutions to current global warming



The basicr telligence (Al)

Fro



Artificial Intelligence will enable us to build a true 3-D
picture of the earth’s crust and its raw material
content. Fritz Ebner, Leopold Weber and | have started
between 2011 and 2014, to lay a basis for such an
effort, now PR China has announced a much larger
project to map the crust in 3-D, which hopefully will
lead to large international co-operation.



Al : The Bad

Loss of pri

Fake n

“Mass

Large-sca



Al: The Ugly

- Deep Fake
- True and false indistinguishable
- Perpetual re-write of history

- Totalitarian surveillance and
suppression of the many by the few

- Loss of opportunity for the many
-Destruction of independent thought



M

We need to remembe ielle Unterbau hat den

idellen Uberb

69, pers. comm.)






Only when GEOLOGY (s.l.) is recognized and
used as the PRIMARY SCIENCE in understanding

and tackling current global warming will
MEANINGFUL solutions emerge.




Every generati ad to the future






Thank you for list

Thank you for the great stowed onto me today!!!!
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Unprecedented Global Growth 1950 - 2008

Population: 2 600 000 to 6 600 000

Primary Energy Consumption: 2 to 10 Billion t OE
Wealth: GDP: 4 000 to 70 000 Billion USS (World Bank)
Health: Life expectancy from 40 years to 67 years

Knowledge: Adult literacy from 56% (ca.700 million people) to 84% (ca. 4 500
million people ,UNESCO)

Environmental Awareness

Large Private and Government Debts

Environmental Awareness

Large Government and Individual Debts
108



Globalisation reat famines

* Washington Post,



The “False Posi




* Developing a C dard by Graphic
Correlatio ubl. No 53)
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Arrhenius Equation
-E

k= Aoe RT

Y

Fraction of molecules
With minimum energy for
reaction

J

= Reaction rate at Temperature T

= Constant (frequency factor of

collisions with right geometry)

= Activation Energy
— Gas Constant

= Temperature









“China and the U.S.

(Former member Fed.

ther by the throat”

ley, pers. comm.,2010)

Beijing, Aug. 18. 2011... in
avoiding PR Chinal!!l

chains are being rebuilt



