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Short-term cycle affecting atmospheric CO2 involves the 
transfer of carbon between the oceans, atmosphere, 
biosphere, and soils. 

Long-term cycle affecting atmospheric CO2 is exchange 
between the atmosphere and carbon stored in rocks. 

The ratio of 
mass of CO2 in 

the atmosphere 
relative to 

present (t = 0) 

Time (millions of years before present) 

Bob Berner: 
Yale 

Science: 1968 

Evolution of land plants 
The rock?  Coal! 

Terry at Yale 



• Half the pipelines of our country have already 
curtailed shipments to the major industrial 
users. Four thousand plants are now closed. 
Four hundred thousand people have been laid 
off because of natural gas shortages. 
Shipments to homes have been curtailed by 
two major pipelines. And many other 
homeowners are now threatened with that 
same prospect, and the forecast for the rest of 
the winter is for continuing extreme cold.  

Politics: 1977 



• Power Plant and Industrial Fuel Use Act (FUA) 
of 1978.  The law prohibited use of natural gas 
in new industrial boilers and new electric 
power plants.   

• The law provides that no new base load 
electric power plant may be constructed or 
operated without the capability to use coal or 
nuclear. 

• The goal is to preserve "scarce" (gas) supplies 
for residential customers. 

Politics: 1978 



joint face 

Natural fracking, Hector, NY 

Science: 1978  Terry at Columbia 



Natural fracking, Watkins Glen, NY 

Science: 1978  Terry at Columbia 



Natural fracking, Trumansburg, NY 

150 feet 

Science: 1978 Terry at Columbia 



The Three Mile Island accident was a partial nuclear 
meltdown in Dauphin County, Pennsylvania, on 

March 28, 1979. It was the worst accident in U.S. 
commercial nuclear power plant history 

President Carter visits 
Three Mile Island 

Politics: 1979 



James Hansen at NASA Goddard Institute for Space Studies of Columbia University concluded 
that CO2 in the atmosphere would lead to warming sooner than previously predicted. 

Science: 1981 Terry at Columbia 



Natural fracking in Antrim Shale, Michigan Basin  
(America’s First Targeted Gas Shale Play)  

Science: 1986 Terry at Penn State 

Who had the best seat in the house? 



Fuel Use Act (no gas for electrical generation) 

Fuel Use Act Repealed in 1987 

Natural gas consumption for 
electric generation rose from 
2.6 trillion cubic feet (Tcf) in 
1988 to 5.7 Tcf in 2002 

Politics: 1987 

Pre 1987 

Post 1987 

Pre 1979 

http://en.wikipedia.org/wiki/File:2008_US_electricity_generation_by_source_v2.png


In testimony before Congress, James Hanson argued that, if the temperature 
rises 0.4 °C above the 1950-1980 mean for a few years, it is the "smoking gun" 
pointing to human-caused global warming. 

Politics: 1988 

There is the 0.4°C 

Terry at Penn State 



Natural fracking, Burdett, NY 

Science: 1992 Terry at Penn State 



 

cross section of joint during growth 

Savalli & Engelder (2005, Geological Society of America Bulletin) 

Science: 1992 Terry at Penn State 



Slickwater Frack Science: 1997 



In one of the most bizarre corporate behaviors Exxon CEO, Lee Raymond, 
denies man’s link to climate change while Exxon’s climate change model 
serves as a tool for making the company, perhaps, billions of dollars. 

Politics: 1998 



De
vo

n-
Ho

riz
on

ta
l 

Ra
ng

e-
M

ar
ce

llu
s 

En
ge

ld
er

-M
ar

ce
llu

s 

M
itc

he
ll-

Sl
ic

kw
at

er
 

The Raymond to Jefferies Period 



Science: 2007 

2007: Jefferies calls Engelder 

Terry at Penn State 

Who had the best seat in the house? 



The Penn State Press Release:  
January 17, 2008 

Science: 2007 Terry at Penn State 



$1 billion in cash + $2 billion for production:   
33% interest in Chesapeake’s 1.8 million acres 

1. Shale gas - estimated recoverable resource worldwide = 24,000 Tcf   
33% located in America 

3. SH sustains long-term growth ambition by focusing on Marcellus     
the most prolific resource play in NA 

4. Gas markets moving from regional to global                                      
SH largest supplier of gas to Europe after Russian Gazprom 

2. US is biggest and most developed gas market in the world 

black shale isopach map    
(> 20 API units in  

excess of the gray shale value) 

5. US is significant growth platform based on technical strengths       
In horizontal drilling for shale gas, American operators have a technology the rest of the world wants 

Science: 2008 Terry at Penn State 

Who had the best seat in the house? 



Use early production data for determining 
reserve potential 

• Statistical Analysis 
• Objective – Resource security is strongly dependent 

on establishing confidence in facts 
• Initial Production, Pro Forma Decline Curve, Geological 

Evaluation 
» Expected EUR = 489 Tcf (August 2009) 

 

Science: 2009 Terry at Penn State 



 

Pennsylvania does not require the reporting of production data! 

log (IP)-probability graph 

Science: 2009 



There is Marcellus gas in the Marcellus of the 
remaining counties.  Will it ever be economic? 

Science: 2009 



 

Market Cap. = $15.74 B 

Science: 2009 



Houston Chronicle 
October 13, 2009 

Terry Engelder 

Politics: 2009 

Berman targets Engelder 



Upper Cretaceous Milk River/Medicine Hat Formation, Alberta Canada 
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Hyperbolic 

McNeil, Jeje, & Renaud, 2009 

power law 

exponential 

Science: 2009 



 

Science: 2010 



“Fracking is immoral” 

 

Fracking is 
immoral 

“Doubt is not a pleasant condition, but certainty is absurd”  
Voltaire  French author, humanist, rationalist, & satirist (1694 - 1778) ) 

Ithaca, NY 

Politics: 2009 



Politics: 2009 



 

Politics: 2009 



The term, fracking, becomes famous when Harvard students shout 
CHK CEO McClendon off the stage with “Frack you!  Frack you!”  

February 27, 2010 

Politics: 2010 



 

Politics: 2010 



2. Assuring the capital markets that gas shales 
(i.e.,Marcellus) deserved large-scale investment 

Outcome of the PSU Board of Trustees Meeting: 

Conventional 
 
Unconventional 



T. Boone Pickens 

Politics: 2011 



Politics: 2011 

June 2011 



http://www.thisamericanlife.org/radio-archives/episode/440/game-changer 

Politics: 2011 



Talisman Terry the Friendly Frackosaurus 
http://www.colbertnation.com/the-colbert-report-videos/391552/july-11-2011/anti-frack-attack 

Politics: 2011 



Talisman Terry the Friendly Frackosaurus 
http://www.colbertnation.com/the-colbert-report-videos/391552/july-11-2011/anti-frack-attack 

Politics: 2011 



Tony Ingraffea with Yoko Ono and son. 

Cornell 
(NY) 

Penn State 
(PA) 

There is moral ambiguity on both sides! Science: 2011 



Politics: 2011 



Politics: 2012 

#20 
invites 

#36  
to a 

luncheon 
to honor 

#39 #20 

#39 

Who had the best seat 
in the house? 

It’s #39 



[Engelder]:  Every horizontal well drilled and 
stimulated by high pressure water should have 
triggered earthquakes and lots of them. Right? 
 
[Lee]: This claim is patently absurd. 

Philosopher:  Bloomsburg U., PA 

http://www.ragingchickenpress.org/2012/02/15/the-unholy-alliance-of-big-energy-big-university-big-state-my-exchange-with-terry-engelder/ 

Marcellus, PA 
Microearthquakes (approx 5600 per well) 

Schlumberger (Stimview) 
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Politics: 2012 



[Lee]: This claim is patently absurd. 

http://www.ragingchickenpress.org/2012/02/15/the-unholy-alliance-of-big-energy-big-university-big-state-my-exchange-with-terry-engelder/ 
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Politics: 2012 

Governor of PA (through Energy Czar):   
“If you weren’t right, they wouldn’t 
bother attacking you!” 



New England Electricity Generation 

Wind 
requires 
backup! 

Science: 2012 



Science: 2012 



Dimock 
Water 

“Fracking kills, and it doesn’t 
just kill us,” Ms. Ono said. “It 

kills the land, nature and, 
eventually, the whole world.”  

Politics: 2013 



Politics: 2013 



Politics: 2013 



CH4 as a bridge 

Shindell  et al (2012) 

G
lo

ba
l T

em
pe

ra
tu

re
 C

ha
ng

e 
Science: 2013 


	The Confluence of Geopolitics and Science of Texas-Style Gas Production in Pennsylvania
	‘a
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slickwater Frack
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Use early production data for determining reserve potential
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Upper Cretaceous Milk River/Medicine Hat Formation, Alberta Canada
	Slide Number 28
	“Fracking is immoral”
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	2. Assuring the capital markets that gas shales (i.e.,Marcellus) deserved large-scale investment
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50

