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 Proven 
Conventional 
reserves are 
growing 

 

In addition: 

Unconventional gas 

has come within 

technological & 

economic reach 

Volume 

Conventional 

Unconventional 

Shale gas 

Coal bed  

methane 
Tight gas  

Tight Gas: Occurs in ‘tight’ sandstone 

Shale Gas: Gas trapped between layers of shale 

Coalbed Methane: Gas in coal (organic material converted to methane) 

Global Gas Matrix: a Vision 
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World gas resources by major region (tcm) 
Significant Unconventional Prospects World-wide 

5 Source: IEA Golden Age of Gas, 2011 

Unconventional gas reserves are still at an early stage 



Conventional vs. Shale Gas 

Non-Conventional Gas Conventional Gas 

Unit: Tcf 



Top Global Shale Gas Basins 
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Proven Technically Recoverable

Global Shale Gas Reserves (2012 Estimates) 

1 TCM = 35.31 TCF 



LAA Natural and  Shale Gas Reserves 

Country 
Natural Gas 

Reserves (TCF) 
Shale Gas Potential 

Reserves (TCF) 
Shale Gas feasible to 

Recover (TCF) 

Argentina 13.4 2,732 774 

Mexico 12.0 2,366 681 

Brasil 12.9 906 226 

Chile 3.5 287 64 

Paraguay - 249 62 

Bolivia 26.5 192 48 

Uruguay - 83 21 

Colombia 4.0 78 19 

Venezuela 178.9 42 11 



Country Shale TOC% Thickness (meters) 

Argentina Los Molles and Vaca 
Muerta 

1.6-5.0 Up to 1,200 

Brazil Pimenteiras 2.5-6.0 400 

Colombia La Luna Simiti 3.1 800 

Total Organic Carbon (TOC) and clay mineralogy may have significant controls on 
adsorption behavior 

Some Regional Specs 



Shale Gas in 



Background     

 Argentina heavily relies on fossil fuels for her energy needs 

– Fossil fuels account for 89% of country’s overall energy demand 

– Where more than 40% is supplied by natural gas 

 

 Natgas Consumption has increased by 4% since recent years 

 

 Natgas Production peaked in 2006 at 4.450 MMcf/d. Since 
then production declined by 10%  

 

 From net exporter to importer (since 2008) 



Conditions to Enhance Shale Gas Industry  

REQUIREMENTS:  
 
 There must be high concentrations of 

shale gas 
 
  Adequate pipeline infrastructure 
 
 
 Access to fresh water (to complete 

hydraulic  fracturing treatment) 
 

 Technical expertise in extraction 
techniques plus local geography working 
knowledge 
 

 Availability of huge  Capital 
       (Neuquen Vaca Muerta cost $25 B/year) 

 
 

 ARGENTINA HOLDINGS: 
 
 Neuquen Basin : 388 Tcf of recoverable 

reserves (50% of total reserves) 
 
 Robust pipeline system plus diminished 

natgas production enlarged lines capacity 
 

 Neuquen Basin with several rivers 
available 
 

 Domestic & Foreign Companies to 
participate in exploration are needed 

 
 
 Financial aspects may be the most 

difficult condition for Argentina to meet 



Regional implications 

 Shale  Gas has the potential to ameliorate the country natgas deficit 

 Argentina will be able to export again natural gas in the future 

 Initial production should meet domestic consumption first (290 MMcf/d required 

to balance demand). Another 290 MMcf/d to reach back to peak levels 

 After meeting her own demand and that of neighboring states (by gas lines), 

Argentina could look towards the global LNG market (with two import terminals, 

they could expand to export capabilities with time, planning and money) 

 Despite her potential reserves, to increase Shale Gas production will take at least 

five years 

 A real challenge: to overcome obstacles to attract and retain foreign investment 



Future 

 Argentina natural gas future is encouraging if country’s shale gas reserves 
can be harnessed 

– The third-highest recoverable shale gas reserves in the world 

– But energy market operates under tight government control 

– This control reduced the ability and will of energy companies to invest in 
new projects 

– These policies have also placed a heavy financial burden as well as fears 
for expropriation (YPF revoked Repsol oil concessions) 

 

 Thus, a volatile regulatory environment  turns the country as a risky 
opportunity for foreign companies that could provide a so-needed 
investment 



Pdvsa Investing in Argentina Shale Gas 

Both Presidents signed an “Strategic Alliance” to 
allow PDVSA develop & produce Argentina Shale 
Gas reserves 
 

Argentina current Gas R/P Ratio is about 10 
years, due to her high industrial and automotive 
gas demand 
 

Venezuela demand = 46% of Argentina current 
consumption. But Venezuela current production 
does not meet her requirements 

Argentina  
  Shale Gas Reserves 

 
774 Tcf 

  Natural Gas Reserves 13.4 Tcf 

  Consumption 1.52 Tcf 

Venezuela  
  Consumption 

 
0.71 Tcf 

  Production 0.65 Tcf 
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Shale Gas Basins 

• Mexico reserves reach 680 Tcf 

 

• Pemex estimates: 150/450 Tcf. This 
represents a 11-fold greater than 
current natural gas reserves 

 

• Shale gas deposits are located in 
Coahuila, Nuevo Leon, Tamaulipas 
but also in areas such as San Luis 
Potosí 

 

• The government hopes to increase 
its natural gas production from 
5.913 MMcfd (2011) to 11.472 
MMcfd (2016) 



PEP drilled its first well in the Olmos 
block (Burgos basin) with a 
production of 2.9 Mcf/d 

Basin Burg, Mexico 

The country could attract between $ 7 
to 10 B annually from shale gas 
exploitation. This business can 
generate up to 1.5 million direct/ 
indirect jobs 

Mexico needs to import 1,000 Mcf/d of natural gas from Nigeria, Egypt, Trinidad and 
Tobago, and Qatar. Thus, shale gas development represents an step on the right 
direction (energy self-sufficiency) 

Shale Gas Plans 

Pemex plans to drill 4.000 shale gas wells with an investment of $ 8.000 B and an output 
of 1,000 Mcf/d up until 2025 



It comprises three main networks: 
North, Central & South System  
 
- The North System links the 
northeastern region with the 
industrial market near the city of 
Reynosa, Tamaulipas, as well as the 
industrial center of Monterrey.  It also 
connects the city of Chihuahua, & 
reaches Cd Juarez. Also, through a 
secondary branch, supplies the cities 
of Gomez Palacio, Durango, and 
Coahuila Torreón 

- The South & Central Systems connect production areas with the largest reserves: the 
Southeast and Midwest, the area's largest market, Mexico City. This pipeline has four 
lines from Cactus, Chiapas, to Mexico City 

Gas Lines 



Shale Gas in 



• Brazil was a first mover in shale over five 
decades ago. Before Petrobras was created, 
the country had been looking into harnessing 
its shale resources to ramp up crude output 
and reduce its dependence on energy imports 

 

• Brazil Shale Gas potential is concentrated in 
the southeast of the country. Studies are 
being made about the technology, costs and 
environmental impact to produce this gas 

 

• However, Brazil current E&P activities are 
mainly focused in Presalt & offshore activities 
setting apart shale gas developments 

Background 



• Shale global buzz has limited impact; the country seeks to commercialize its own ultra-
deep-water subsalt fields (preferred unconventional reserves development) 

 

• Country energy infrastructure is currently geared up to produce oil from vast reserves 
that are trapped deep below a layer of salt (US$224 B development plan) 

 

• The country true shale gas potential is expected to be much bigger and there have been 
calls for a more focused exploration campaign to assess the resource 

 

• Government would not want its national oil company to be distracted by a foray into 
shale oil and gas exploration 

 

• Although Petrobras absolute control of the Brazilian energy sector formally ended in the 
90’s, the company still has a virtual monopoly 

 

• All these make it difficult for smaller independents to operate in niches Petrobras 
neglects. Almost no room for private companies to lead shale resource projects 

Shale Gas Developments 



• Society should pressure government into having new auction rounds for 
shale blocks development 

 

• The real risk for Brazil with regard to shale might not be the lack of 
activity in her own backyard, but rather the pace of shale development 
elsewhere in the Americas that could put them away from the 
competition 

 

• Nevertheless, it would appear to be a misstep by Brazil to neglect its 
shale potential (Petrobras hands full with its subsalt strategy). It seems 
to be a good time for authorities to open up doors to independent 
investors encouraging them to drive the sector forward 

 

Future Strategy 



Shale Processed and Products 

Specification Unit 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Shale Processed t 2.452.137 2.165.610 2.414.326 1.969.652 2.242.079 2.343.086 2.014.885 2.117.820 2.169.197 1.579.347 

Products 

Shale Gas t 14.379 13.326 14.855 13.936 15.619 18.756 13.087 14.314 14.456 13.676 

LPG m3 16.028 21.535 24.607 20.079 20.958 23.624 18.529 27.044 26.761 18.766 

Oil m3 127.461 98.710 121.068 104.385 107.944 102.544 155.691 270.576 281.779 213.014 

Naftha m3 39.108 40.450 39.694 34.552 44.632 48.083 37.725 40.809 42.536 33.112 

Others m3 12.155 14.172 16.045 12.097 13.623 4.012 2.349 1.548 3.145 3.418 
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Consumption 2.564 Mcf/d 

(80% industry & power) 

Reserves 

15.3 tcf  (2011) 

Production  

2.3 Mcf/d (2011) 

Gaslines  
18.669 km 

Gas Lines 
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• Main extension of this basin is located in 
Argentina territory 

 
• Geologic structure: 

• Main rock:  
Total Shale Gas Reserves  
Shale Gas Recoverable 

 
• Green Magna rock: 

Total Shale Gas Reserves 
Shale Gas Recoverable 

 
• Out of this Basin (with 172 Tcf of 

technically & economically recoverable 
shale gas) only 64 Tcf belongs to Chile 

Magallanean  Basin 

=  420 Tcf 
=    84 Tcf 
 
 
=  351 Tcf 
=    88 Tcf 



• Seven (7) gas pipelines have been built 
since 1996 

 
• Pipeline  infrastructure: 

Gas Atacama 
Nor Andino 
Gas Andes 
Del Pacifico 
Condor-Posesion 
Bandurria-Cullen 
Patagónico 

 
• This infrastructure could be used in a 

potential shale gas production project  in 
conjunction with Argentina (or Chile alone) 

Argentina & Chile Gas Lines  

940 Km 
780 Km 
463 Km 
540 Km   
    9 Km  
  48 Km 
  33 Km 



• Chile offers optimum economic conditions 
to foreign investment 

 
• Due to its relatively low shale gas reserves 

they have decided  on a wait and see 
policy.  
 

• They are watching: 
- Natural gas  price in international 

markets 
- Shale gas project developments in 

Argentina  
 
• Thus, her short-medium term natural gas 

requirements met by LNG imports 

Shale Gas Strategy: Wait and See 
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• With the fifth largest reserve in 
Latin America, Paraguay has 249 Tcf 
of unconventional gas resources, 
with about 62 Tcf recoverable at 
current level of technologies 
 

• Chaco & Parana Basins  represent 
the greatest potential for shale gas. 
Paraguay is located at the heart of 
this region 
 

• The U.S. Dahava Oils Company 
plans to invest about $ 300 million 
during the next five years for 
exploration and production 

Shale Gas Basins 



Gas Lines Plans 

• Paraguay has no gas line. A Bolivian line to Uruguay would cross Paraguayan 
territory. The construction of such a gas line has been awarded to Argentinean 
company (Vertua) and its estimated cost, about $ 1.3 B, will be funded by Petropar 

Petropar & private 
companies have 
ratified intent to 
produce shale gas in 
the southeastern 
region of the nation. 
By 2012 year-end are 
expected preliminary 
results 



Shale Gas in 

Remarks 



• Democratic political systems with open economies 
(like Brazil and Colombia) could go into an 
accelerated pace for their Shale Gas Development 
and Production Plans 

 

• Populist systems (like Argentina, due to her recently 
established resource nationalistic trend) could 
confront tougher times to develop their shale gas 
reserves requiring financial, technological and 
manpower resources oftenly coming from abroad 

Political  Systems  & Shale  Gas  Opportunities 


