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Reservas comprobadas se entienden como volumenes de
hidrocarburos que se estima con razonable certeza que seran
comercialmente recuperables de yacimientos conocidos,
bajo las condiciones operativas, econémicas y regulatorias

vigentes al momento de la evaluacion
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Costs incurred

The following table shows capitalized costs and expenses incurred in the years ended December 31, 2023, 2022 and 2021. The acquisition of properties
includes the costs incurred to acquire proved or unproved oil and gas properties. Exploration costs include the costs required to retain undeveloped
properties, seismic acquisition costs, seismic data interpretation, geologic modelling, costs of drilling exploration wells and drilled well testing.
Development costs include drilling costs and equipment for development wells, the construction of facilities for hydrocarbon extraction, transport,
treatment and storage, and all the costs needed to maintain facilities for existing developed reserves.

Year ended Year ended Year ended
December 31, 2023 December 31, 2022 December 31, 2021

Argentina Mexico Argentina Mexico Argentina Mexico

Acquisition of properties

Proved — — (68,743) — — —
Unproved — — — — (69,693) —
Total acquisition of properties — — (68,743) — (69,693) —
Exploration — (624) — (561)
Development (1) (615,481) (17,283) (426,991) (4,368) (280,686) (13,475)
Total costs incurred (615,481) (17,283) (495,734) (4,992) (350,379) (14,036)
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COSTS INCURRED

Costs incurred in oil and gas property acquisition, exploration and development activities, whether capitalized or
expensed, were as follows:

millions United States International Total
For the year ended December 31, 2024

Property acquisition costs @

Proved properties $ 8,963 $ 8 §$ 8,971
Unproved properties 3,178 — 3,178
Exploration costs 544 180 724
Development costs 4,584 500 5,084

Costs incurred $ 17,269 $ 688 $ 17,957
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The Implications
of Oil and Gas Field
Decline Rates

Figure 16 Global upstream oil and natural gas capital expenditure, 2015-2025
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Notes: MER = market exchange rate. Other = extra-heavy oil and bitumen, coal-to-liquids and gas-to-liquids.
2025e = estimated value for 2025.
Source: |IEA (2025), World Energy Investment 2025.
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The Implications
of Oil and Gas Field

DeCIlne Rates Figure 43 Global oil and natural gas production at varied average annual upstream
investment levels to 2050
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The Implications

of Oil and Gas Field Figure 11 Average time periods for exploration to development stages of new
Decline Rates

conventional oil and gas projects,1990 to 2024
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Etapas de la Exploracion

1) Interesarse en un area: estudiar la informacion existente,
evaluar los riesgos y el premio, determinar si encaja en el
portafolio exploratorio de la empresa

2) Obtener el permiso de Exploracidén

3) Completarinformacion: geologia de superficie, gravimetria,
magnetometria, geoquimica, etc.

4) Realizar un estudio mediante sismica.

5) Contodo eso, delinear un prospecto, evaluar probabilidades
de acumulaciény valor esperado.

6) Decidir sirealizar un pozo exploratorio. Eventualmente
realizarlo.

7) Sielpozo es descubridor, perforar mas pozos de avanzada para

delimitar el yacimiento.
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Gonzalez et al, Nuevo modelo geoldgico para los depocentros triasicos en el Bloque Barrancas, Cuenca Cuyana, Mencoza, Xl CONEXPLO







Geologia de subsuelo

LITOFACIES COLOR COMPONENTES SELECCION/ARREGLO | PROCESO FORMADOR | ABREVIATURA

PELITAS O LUTITAS NEGRAS Negra limo/arcilla Muy seleccionada Decantacion lacustre

ARENISCAS CON PELITAS SUBORDINADAS BEIGEHGESIIES Arena/limo Bien seleccionada Delta/Fluvial

PELITAS CON ARENISCAS SUBORDINADAS EEIGERGEIIET Limo/arena Bien seleccionada Delta/Fluvial

ARENISCA CONGLOMERADICA Parda a rojiza Arena/guijas Poco seleccionada Fluvial

ARENISCAS HETEROLITICAS Parda a rojiza granos de basamento Poco seleccionada Fluvial

2 granos de basamento en matriz . Fluvial/Corriente
ARENISCAS CON MATRIZ TOBACEA Parda clara R . Poco seleccionada . ol
de vitroclastos/cristaloclastos Piroclastica

TOBAS CLASTO SOSTEN Clara a gris cristaloclastos Bien seleccionada Caida Piroclastica

. cristaloclastos deBio-Qz-Pl +
TOBAS BLANCA CON BIOTITA blanca a gris g
vitroclastos

. ristal S -Pl +
TOBAS RIOLITICAS FINAS blanca a gris eristalactastos de Cz-Pt

Sin seleccion Corriente Piroclastica

; Sin seleccion Corriente Piroclastica
vitroclastos

ristaloclastos de Qz-Pl +
TOBAS PARDAS RICAS EN CRISTALES blanca a gris s R b
vitroclastos

Sin seleccion Corriente Piroclastica

Figura 4. Tabla de litofacies.

Figura 5. Fotos tomadas de testigos corona de las diferentes litofacies identificadas en los pozos analizados.

Figura 12. Recortes de perforacion. Figura 13. Coronas de pozo.




Geofisica: Metodos Potenciales
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Figura 6. Linea sismica 2D acompanada por una interpretacion geoldgica regional.

Geofisica: Metodos Sismicos



Geofisica: Métodos Sismicos




Geoguimica
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Figura 8. Ejemplo de anomalia geoquimica.
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Perfilajes
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Figura 9. Perfil de pozo. Figura 10. Perfil interpretado (se calcula arcillosidad-porosidad, saturacion y
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2Y ahora qué hacemos?

Play: conjunto de trampas, mismas rocas, misma historia geologica
Lead: |dea, hipotesis geoldgica, que necesita mayor estudio y
cuantificacion

Prospecto: zona de interés, cuantificado en base a hipotesis mas o
menos riesgosas, pero no perforado

Yacimiento: prospecto exitoso

s —
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OPTION CONCEPT APPLIED TO E&P PROJECTS
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Pozos exploratorios

Pozo de estudio (wildcat): conocer la geologia (no
encontrar petroleo)

Noroeste

Pozo exploratorio: comprobar o desechar una hipotesis
geoldgica, busqueda de una acumulacién comercial de
hidrocarburos. v

Cuyana

Pozo de extensidn: cercanos al descubridor para hacer
una primera delineacion del yacimiento y ajustar el
volumen de la acumulacion.

Neuquina

Océano Pacifico Sur

Pozo de exploracion profunda: se buscan objetivos
mas profundos que los que actualmente estan en
produccion. -

San

Normativa Nomenclatura de Pozos Quatian

Austral ‘ e
SIG Energia . &

Petréleo

1t Gas

Brasil

N \/%

/ Uruguay >
) | arcia

1) Limite del lecho y subsuelo

Malvmas
Norte

‘s Este

2) Limite exterior del Rio de la Plata
3) Limite lateral maritimo argentino-uru

gu

ayo


https://sig.energia.gob.ar/visor/visorsig.php
https://www.argentina.gob.ar/normativa/nacional/resolución-1040-2009-161762/texto
https://www.argentina.gob.ar/normativa/nacional/resolución-1040-2009-161762/texto
https://www.argentina.gob.ar/normativa/nacional/resolución-1040-2009-161762/texto
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Figura 15. Mapa isopaquico. Figura 16. Mapa isoporosidad.

Figura 14. Mapa estructural en profundidad, basado en
informacion sismica.




SEDIMENTARY BASIN
Economics
% NOT

PETROLEUM SYSTEM Important

Economics

VERY | N
Important PROSPECT

Figure 1.1. Four levels of petroleum investigation.

Tabie 1.1. Factor Comparison in the Four Leveis of Petroleum Investigation

Sedimentary Petroleum
Factor Basin System Play Prospect

Investigation Sedimentary rocks Petroleum Traps Trap
Economics None None Essential Essential
Geologic time Time of deposition Critical moment Present-day Present-day
Existence Absolute Absolute Conditional Conditional
Cost Very low Low High Very high
Analysis and modeling Basin System Play Prospect




Sistema Petrolero:

Es un sistema natural que involucra un conjunto de roca madre activa,
el petroleo y gas relacionado a la misma, y todos los elementos y los
procesos esenciales para que exista una acumulacion de
hidrocarburos. La roca madre debe haber haber estado activa en el
pasado, pero podria estar inactiva o depletada en el presente.

Elementos: Procesos:

v Roca madre v Formacién de Trampas

v" Roca reservorio v' Generacion de hidrocarburos
v Roca sello v’ Migracion

v Roca de sobrecarga (overburden) v Acumulacidon

Momento Critico: momento en el que se produce la generacion-migracion-
acumulacion



Deer-Boar(!) Conocido: identificamos roca madre, petroleo y match

Deer-Boar(.) Hipotético: tenemos una roca madre pero no matchea con
acumulacién de petrdleo
Deer-Boar(?) Especulativo: la correlacién solo esta basada en evidencia
geoldgica o geofisica

Table 1.3. Oil and Gas Fields in the Fictitiou% Deer—Boar(.) Petroleum System, or the Accumulations Related to
One Pod of Active Source Rock
Cumuiative Remaining

Field Discovery Reservoir API gravity Oil Production Reserves
Name Date Rock (°API) (million bbl) (million bbl)
Big Oit 1954 Boar Ss 32 310 90
Raven 1956 Boar Ss 31 120 12
Owens 1959 Boar Ss 33 110 19
Just 1966 Boar Ss 34 160 36
Hardy 1989 Boar Ss 29 85 89
Lucky 1990 Boar Ss 15 5 70
Marginal 1990 Boar Ss 18 12 65
Teapot 1992 Boar Ss 21 9 34
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Figure 1.2. Burial history chart showing the critical moment (250 Ma) and the time of oll generation (260-240 Ma) for the ficti-
tious Deer—Boar(.) petroleum system. This information is used on the events chart (Figure 1.5). Neogene (N) includes the
Quaternary here. All rock unit names used here are fictitious. Location used for burial history chart is shown on Figures 1.3
and 1.4. (Time scale from Palmer, 1983.)



Corte geologico
en el momento
critico
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Figure 1.4. Geologic cross section showing the stratigraphic extent of the fictitious Deer-Boar(.) petroleum system at the
critical moment (250 Ma). Thermally immature source rock lies updip of the oil window. The pod of active source rock is
downdip of the oil window. (The present-day cross section is shown in Figure 5.12F, Peters and Cassa, Chapter 5, this

volume.)
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Mapa de los
elementos del
sistema
petrolero en el
momento critico
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Figure 1.5. The events chart showing the relationship
between the essential elements and processes as well as
the preservation time and critical moment for the fictitious
Deer-Boar(.) petroleum system. Neogene (N) includes the
Quaternary here. (Time scale from Palmer, 1983.)
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