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_First  observations by 

Darwin in the High 

Cordillera of Mendoza 

(Piuquenes pass),

Vaca Muerta First Sighting
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Nov. 30, 2018

Vaca Muerta today



Transecta

*

What is Vaca Muerta?
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Volcanics

Área : 200.000 Km2 aprox.

Total sedimentary 

Thickness: > 7 Km

Neuquén Basin

100 Km

14.4 Bboe

30.1 Bboe
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Vaca Muerta Characterization

 Great Areal Extent (30.000 km2)

 Large thickness of organic rich section 

(30 - 400 m) allowing multiple navigation 

horizons.

 Good Porosities (4 – 16%)

 Burial depth between 2000 and 3500 m. 

 Overpressured (0.75 to 0.85 psi/ft)

 TOC:  up to 17%

 Mineralogy and elastic parameters 

adequate for hydraulic fracturing

 Only about 20% of hydrocarbons 

generated were expelled.  
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Quintuco-Vaca Muerta Depositional System

SAG - BACK ARC

• Mixed clastic-carbonate succession deposited in a shallow 
to deep marine setting during the Tithonian-Berriasian 
time.

• Thickness reaches up to ~1000 m.

Howell et al 2005
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Quintuco-Vaca Muerta seismic geometries
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From Marchal et al., 2016

Vaca Muerta Composition
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Vaca Muerta - Geopressure

Overpressure barrier in Quintuco helped to retain hydrocarbons within Vaca Muerta

Varela, in prep.
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Maturity Zones and wells drilled in Vaca Muerta

Dry Gas Window

Wet Gas Window

Oil Window

Vaca Muerta well

Aproximately 1000 wells drilled to date
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The first description of marine Tithonian

Guillermo Bodenbender

(1857 – 1941)
Salado River Region in Southern Mendoza

From Leanza, 2012

¨The Lower limestone group is  very bituminous and  almost 

completely impregnated by kerosen, which has been found in liquid 

state in the cental cavity of an ammonite…..¨ (1892)
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The definition of Vaca Muerta

Charles Weaver

(1880 – 1958)
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The Stratigraphic Framework of Vaca Muerta
Mitchum and Uliana 1985

Modified from Lanuse, 2017
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Legarreta et al, 2003
Villar et al, 1993

Vaca Muerta as a Source Rock

Generated 

(Bkg)

In-place 

(Bkg)

All the basin 980,000 1700 0.2

Basin Center 9,273 600 6.5

Maracaibo La Luna-Misoa (!)  250,000 35,220 14.1

Basin
Hydrocarbons Current 

GAE (%)

Neuquen

Source Rock Unit

Vaca Muerta

Legarreta et al, 2003

GAE = Generation-

Accumulation Efficiency
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From Lanuse, 2017

Hints from Legacy wells
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First Oil Production from Vaca Muerta

FM-25 – Filo Morado

Produced 533,000 bo from 

fractured Quituco-Vaca Muerta

between 1991 and 1995

YPF-FM-25
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EIA World Shale Gas and Shale Oil 
Resource Assessment - 2013

307 TCF 16.2 B bbl



21Modified from  Lanuse, 2012

PSG.x-2 - 2009
• First well in Loma La Lata geared to test VM 

Shale Gas 

• Discovered oil from Upper and Lower 

Quintuco

LLLK.x-1 – 2010
• Targeted to karstic features in Lower Quintuco

• Deepened to Vaca Muerta due to poor results 

in objective

• First Shale Gas well (2 fracs)

LLL-479 - 2010
• Dry well with target at Lower Quintuco

• Re-entry into Vaca Muerta

• First discovery of Shale Oil

Soil.x-1 - 2011
• First well in Loma Campana to evaluate Shale 

Oil Play

• Production fro Vaca Muerta, with 5 fractures

First Vaca Muerta Wells – Repsol YPF

PSG.x-2

LLLK.x-1

LLL-479

Soil.x-1
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November 8, 2011

The ¨Discovery¨
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Vaca Muerta as a Reservoir - Production

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Concept

Development
First Wells

Loma 

Campana Oil

First Horizontal well –

Other blocks

Announcement

of Vaca Muerta 

discovery

YPF

Other Companies

Pilot Projets in Other Blocks

Beginning of Full Scale

Development

Factory Mode

Bbls/d
MMcf/d



24



25

Progression of Vaca Muerta Wells

Lateral length from average of 1000m in 2014 to 2200m in 2018  
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Main Landing Zones

Vaca Muerta System – Evolution of Landing Zones

Cocina

Organico (T6.5x)

B1x

B4x

CocinaT6.5x

B1xB4x

Modified from Dominguez et al, 2016

Cocina

Organico
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Change in production Vaca Muerta wells

Black Oil (Mbbl)

Months

From GiGa Consulting, 2019
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Fortín de Piedra
Other

Vaca Muerta

Average Fortín de Piedra

Normalized EUR – Shale Gas Wells
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Loma 

Ancha

Parva 

Negra 

Este

Los Toldos I Sur

Rincón La 

Ceniza

El Orejano

Aguada de 

la Arena

Aguada 

Pichana 

Este

Rincón del 

Mangrullo

Fortín de 

Piedra

Early Regional Trends in Vaca Muerta

Normalized EUR –

Shale Gas Wells

Aguada 

Pichana 

Oeste

EUR per 1000 ft 
(MMcf)

1733 - 2310

1401 -1732

1170 -1400

849 – 1169

451 – 848

92 – 450

Windows

Gas

Wet Gas

Oil
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Projects in Vaca Muerta

Full development

Pilots

Recent activity

Older VM wells

Aproximately 1000 wells drilled to date
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Factory Mode Development
Fortín de Piedra
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2 Vertical Wells

Fortín de Piedra - 2016
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Fortín de Piedra - 2017

2100 pounds ss/foot



35

Fortín de Piedra - 2018
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Wells in Production (68 H + 2V)

Wells being drilled (10)

Wells in completion (11)

Fortín de Piedra – May 2019

Wells

• 2500 m lateral lenght

• 63 frac stages (40m)

• 1500 m3 water

• 3800 pounds/feet sand

• All brown ss
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Fortín de Piedra – Infrastructure

Water Storage and Distribution 

SystemPlanta EPFEPF (Early Production Dehydration Plant, 

6,5MMm3pd)

CPF Plant (Dew Point Plant)



38

Factory Mode – Process Analysis

Pad Cycle – 3 wells

Avg 17/18

Avg 18/19

Objective

Cycle

225 days

Cycle

184 days

Cycle

146 days

Drilling 124 days (41 p/w)

Drilling 102 days (34 p/w)

Drilling 83 days (28 p/w)
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Factory Mode – Process Analysis
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Fortín de Piedra Block

• Peak production of 550 MMcf/d in 2019

• Investment: 2.3 Bn. USD until 2019

• Employment of 2500 persons

between operations and 

construction

2017 2018 2019

M
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c
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B
o
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Conclusions

• Regional studies identified Vaca Muerta as the most prospective unit in Argentina 

for unconventional development

• Early evidence of Vaca Muerta as potential reservoir in fractured rocks

• Pioneer work of YPF in establishing Vaca Muerta as an unconventional reservoir

• Evolution from vertical to horizontal wells, increase in lateral length, number of 

fractures, and landing zones.

• Several pilot projects showed encouragement in the play

• The true potential of Vaca Muerta became apparent with the projects that entered 

in Full Development, particularly with the fast track development, which is now 

changing the energy spectrum of Argentina.
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