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Latitudinal Distribution of HC Falcon
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Age of main
Source Rocks for
the Subandean
Basins

O Tertiary
@ Cretaceous

@ Tr-Jurassic
® Cb -Permian
O Devonian

@ Silurian

The Neuquén
Basin has four
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Origin of the Neugquén Basin
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Area : 100.000 Km?2 aprox. - § Nequén BaSin
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Creaming Curves — Neuquén Basin
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Neuquén Basin — Tectonic Evolution
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Reservoirs and Plays — Neuquén Basin
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Los Molles
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LOS MOLLES

& Organic-rich shales - initial sag stage of the basin. ~
Bl Thickness: 100 to 800 m. :
{ TOC: 1-5% ‘
Kerogen Type: lI-lll. r
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First Marine Ingression: L. Jurassic Cuyo Gr Los Molles SR

Los Molles Isochron él
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First Marine Ingression: Lower Jurassic Cuyo Gr. — Los Molles SR.
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Vaca Muerta

* VACA MUERTA
Organic-rich shale and marls.
Thickness: 25 to 700 m
TOC: 3-17%
Kerogen Type: I/ll; locally restricted type II-S facies

H. Leanza




Vaca Muerta Characterization

Great Areal Extent (30.000 km?)

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: upto17%

Mineralogy and elastic parameters
adequate for hydraulic fracturing

Only about 20% of hydrocarbons
generated were expelled.
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The Late Jurassic World

Late Jurassic 152 Ma
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Vaca Muerta - Paleogeography

Paleocirculation
restricted by
volcanic chain.
Water depth
from 100 to 200
mt.

From Veiga
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Vaca Muerta: Extremely fast inundation of the basin

| Seismic Amplitude

Vaca Muerta
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Maturity Zon
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Vaca Muerta Structure and Isopach

Thickness of Vaca Muerta-Quintuco System Structural Map @ Base Vaca Muerta (TWT)
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Neuquén Basin
Vaca Muerta —Quintuco System
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Vaca Muerta - Geopressure
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Mulichinco

Poral Pressure

Overpressure and
Lithostatic pressure [psi]

Varela, in prep.

CEPTH - M

S0

740

1430

2120

2810

3300

DT/ DEPTH
Kulti-Wel Intereal glot

Normql trend
1}

Normal
Compaction 1
Zone (NCZ)

Quintuco Top -

= HE W K

15t overpressured zone T
= SR

2nd overpressured 200 Gy pali

oo i

-

Vaca Muerta Base

¥ W ox mE

140 120 100

DT - uSec/ft

40

Overpressure barrier in Quintuco probably helped to retain hydrocarbons within Vaca Muerta
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Vaca Muerta — Quintuco System — Landing Zones

ntramalmic AU (3B

o
\ ET

\ . Main Landing Zones

LMo Lal- Bac - B4T

v Le am
LR CLMi
LTIs\
PdY

e """\c\ ; * B4x

PY SR
EQr \

- TN Y BIx

AdIA BAA )l

. WK i Y Organico (T6.5x)

\

“ S Y% Cocina O{




AGRIO

Organic-rich shales.

Thickness: 50 to 400 m

TOC: 2-5%

Kerogen Type: Il to lI-1ll

Source Quality/Maturity: mostly oil-prone

Schwarz 2019
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Neuquén Basin Gas Production

historic forecast
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Vaca Muerta Production and Landmarks
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Vaca Muerta Production by Operator

production by operator Natural production by operator |

90,000
80,000
70,000
60,000
50,000

bid

40,000
30,000
20,000
10,000

0

Source: IHS Markit

Jul-15

Jan-13
Jul-13
Jan-14
Jul-14
Jan-15
Jan-16
Jul-16
Jan-17
Jul-17
Jan-18

Jul-18
Jan-19

© 2019 1HS Markit

1,200

1.000

800

MMcf/d

Jan-14

Source IHS Marict

Jan-15
May-15
Sep-15
Jan-16
May-16
Sep-16
Jan-17

May-14
Sep-14

Total Austral

Tecpetrol

Jan-19

& ©
g8

w

Jan-18

May-17
Sep-17

€ 2019 HS Marke

28



Rate

10N

| Product

— Initia

Vaca Muerta Well Performance

2000

1500

o

O 1000
@)
O

HH i

500

(Yozst-1Mm
(Y)z-0sv2
(y)gsst-1M
(4)59-yov
(WToT-x"yYd3
(y)9se-110S
(Y)TL-yov
(Y)ro-yovi
(Y)z6-yov
(Y)zz-yow
(Yylgzst-1Mm
(ytosTt-1M
(Y)sz-yovi
(Y)ETOZ-WPW
(Y)aLe-110S
(y)szsT-1Mm
(Y)STOZ-IWPW
(YobsT-1M
(Wizrt-1M
(YrzsTt-1M
(Y)rL-ydv
(Y)€9-yov1
(WzzsT 1M
(y)sssT-1M
(Y)¥LE-110S
(Yrzst-1Mm
(WezbT-1M
(Y)oz-yov
(4)9TOZ-IWPW
(Y)s8€-110S
(Y)eT-AEDT
(Yesst1Mm
(YzisTt-1Mm
(Y)rTOZ-IWPN
(Y)eLE-110S
(Y)oz-ned

GAS

From GiGa Consulting 2019

(4)9971-d4

“X0dV

(Y)rot-103
WrTTT-d4
(Yirzot-d4
(4)s9zT-d4
(Y)T€oT-d4
(4)z80T-d4
(4)ET0T-d4
(4)8L0T-d4
(YwozT-d4
(YdLL0T-d4
(4)zs01-d4
(yleotT-d4
(4)1501-d4
(YlzotT-d4
(4)s60T-d4
(4)e€0T-d4
(Yhreot-d4
(4)9601-d4
(4)L9zT-d4
(4)£60T-d4
(YhrotTT-d4
(4)z60T-d4
(Y)ESOT-d4
(YeozT-d4

e N )] W I

20.000

18.000

16.000

14.000

12.000
10.000
8.000

PPN

6.000

4.000

2.000

0

(y)ToTT-d4
(4)zoz-0dY
(Yrsot-d4
(YzTTT-d4
(YETTT-d4
(Wzvzi-d4
(UTtet-d4
(Yevet-d4

29




Normalized EUR — Shale Gas Wells
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Early Regional Trends in Vaca Muerta
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Projects in Vaca Muerta

- Full development
.~ Pre-development |
" Inevaluation (2017-18) |
In evaluation (2010-16)

Fluid Zone

Area (Km2)
Total Net

One Zone

(BCF)
Mean

(MMBOE)
Mean

Gas Recoverable Total Hydrocarbons

Dry Gas 6400 4160 454 29155 5313

Wet Gas 1100 715 244 4269 956

Gas & Cond 1400 910 788 5411 1690

Volatile Oil 3900 2535 2018 4395 2751

Black Oil 7400 4810 4113 2445 4521

TOTALS 20,200 13,130 7,617 45,675 15,230
Two Zones

15,234

91,350

30,459
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Neuquén Basin Resources
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Historic Production - Argentina
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Neuquén Superbasin
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