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» Two structural provinces are identified in the Cesar Rancheria basin; west and east separated by Cesar fault system. East
province shows hydrocarbon manifestations in; El Paso-3, Compae-1 and Canario-1 wells. (Potential for NFR)

» Astructural high is identified in the northern part of VMM, which is genetically related to the high angle basement faulting. The
southern part of the study area corresponds to an east-dipping monoclinal affected by thrust faulting involving from Jurassic to
pre-Eocene sequence.

» Two kinds of conventional exploration opportunities are established for the north of the VMM basin; sedimentary wedges,
Lisama (C1 pre-unconformity) (ACORDIONERO) and /or Esmeraldas (C2) with folding (TOCA) Overlapping sequences of
Mugrosa Colorado (C2) over the unconformity (AULLADOR )

» NFRin Cretaceous rocks (Buturama - Cagui) is considered an exploratory potential.
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Pod of active source rock

% Ro shows unmature and
mature areas from early oil to
late gas window.

Tablazo Fm: shows the higher
thermal maturity (over 2%
Ro).

La Luna Fm: shows lower
thermal maturity with large
generating areas and more
prospective zones.
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Migration / Charge and Play Fairway Maps

Northern Middle Magdalena Valley Basin
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Migration / Charge and Play Fairway Maps

Northern Middle Magdalena Valley Basin
Lisama Formation
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Migration / Charge and Play Fairway Maps

Northern Middle Magdalena Valley Basin
Esmeraldas Formation
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Thermal Maturity Lagunitas and La Luna
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Cesar

Lagunitas and La Luna Formations
from early oil window to late gas
window.

Rancheria

Lagunitas Formation has a higher
maturity level that La Luna Formation
which shows early to late oil window.
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Cesar Basin — Lagunitas Formation
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Lagunitas Formation is the most important
level because is linked to Cesar fault system
where migration flowpaths are located.

COP 186 Shot913  Time 3016 Ampitude 000
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Rancheria Basin — Lagunitas and La Luna Formations
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Rancheria

For Lagunitas and La Luna
Formations the oil shows are small (<5
Mmboe).
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YET TO FIND
Creaming Curve
Fractal Analysis

Mass Balance
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Northern Middle Magdalena Valley Basin

174.70
Estructural
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2234.25
Tren de produccién
Yarigui -Cantagallo,
Santa Lucia,
Tisquirama
80.86%
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0O0IP (Mmbpe) Acumulado

Yet to find / Creaming Curve

AGENCLA MACIONAL DE HIDROCARBURDS
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Northern Middle Magdalena Valley Basin
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Fractal prognosis distribution of the northern sector of the MMV Basin as a function of the size of discovered and undiscovered fields.

14 fields to discover OOIP = 4045 Mmboe
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Santa Lucia pod of active source rock at the top of Tablazo and La Luna Formations
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The areas of Santa Lucia pod of active
source rock were calculated based on
petroleum systems 3D modeling.

Tablazo Formation area is 4750 Km2
La Luna Formation area is 4400 Km2
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Northern Middle Madgalena Valley Basin

CUENCA VMM-Norte

PARAMETROS UNIDADES FG VMM Santa Lucia

HC’s Generados / Tablazo Mmbpe 234.601 234.601
Hc's Disponibles / Tablazo Mmbpe 33.431 33.431
HC's Generados / La Luna Mmbpe 177.074 177.074
Hc's Disponibles /La Luna Mmbpe 21.249 21.249
Total HC's Generados Mmbpe 411.676 411.676
Recursos Disponibles Mmbpe 54.680 54.680
Recursos Descubiertos (OOIP) Mmbpe 2769 2.769
Recursos No Descubiertos Mmbpe 51.911 51.911
Probabilidad de Hallazgo % 15% 15%
Recursos Prospectivos (OOIP) Mmbpe 7787 7787
Recursos Prospectivos Recuperables (FR = 25%) Mmbpe 1947 1947

AGENCIA NACIONAL DE HIDROCARBUROS



g

AREAS

ADVERTISEMENT
2022
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Rancheria and Cesar pods of active source rock Lagunitas-Aguas Blancas and La Luna Formations
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Cesar Rancheria Basin

O TE— - CUENCA CESAR RANCHERIA
CESAR RANCHERIA

HC’s Generados / Lagunitas-Aguas Clara - K1 Mmbpe 17.513 5.399 22.911
Hc's Disponibles /Lagunitas-Aguas Clara - K1 Mmbpe 3.327 972 4.299
HC’s Generados / La Luna - K2 Mmbpe 21.725 5.449 27.174
Hc’s Disponibles /La Luna - K2 Mmbpe 3.476 654 4.130
Total HC's Generados Mmbpe 39.238 10.848 50.085
Recursos Disponibles Mmbpe 6.803 1.626 8.429
Recursos Descubiertos (OOIP) Mmbpe 1,9 0 2
Recursos No Descubiertos Mmbpe 6.802 1.626 8.427
Probabilidad de Hallazgo % 13% 13% 13
Recursos Prospectivos (OOIP) Mmbpe 884 211 1.096
Recursos Prospectivos Recuperables (FR = 25%) Mmbpe 221 53 274

AGENCIA NACIONAL DE HIDROCARBUROS



El futuro

AREAS -
%5‘0‘2’3’ " Yet to find — Prospective Resources OOIP AMNHF L 5, | s

Northern Middle Magdalena Valley

. Creaming curve method: Projection for the next 20 years with average discovery trend of the last 10 years: Prospective
resources 1000 Mmboe.

. Fractal Method: Prognosis performed in compliance with Pareto's Law and with an exponential correlation with a
correlation coefficient of 98%. Prospective resources 4045 Mmboe.

. Mass Balance Method: Santa Lucia pod of active source rock for Tablazo and La Luna Formations --- Shows prospective
resources about 7787 Mmboe.

Cesar - Rancheria

. Mass Balance Method: Cesar-Rancheria pod of active source rock Lagunitas- Aguas Blancas and La Luna Formations.
Prospective resources 1096 Mmboe.

AGENCIA NACIONAL DE HIDROCARBUROS
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FAIRWAY MAPS AND ANH LAND MAP
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