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Tectonostratigraphic evolution

CESAR RANCHERIA VMM North Total

WELLS 23 10 35 68

SURFACE SECTIONS 3 10 6 19

Total 26 20 41 87
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21 ANH-wells (core 
description, 

sedimentological, 
biostratigraphic, 

petrophysical 
analyses): 

- Rancheria
- Cesar

- Northernmost 
VMM



Tectonostratigraphic evolution

TC2 – CESAR
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 ANEXO 4. CARTA CRONOESTRATRIGRÁFICA TC4 CUENCA VALLE MEDIO DEL MAGDALENA (SECTOR NORTE)
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2D basin geometry evolution
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Tectonostratigraphic evolution



Paleogeographic evolution
Albian (Tablazo – Cogollo units)
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Paleogeographic evolution
Paleocene (Lisama – Cuervos/Cerrejon)
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Lithofacies distribution in present position
Albian (Tablazo – Cogollo units)

RESERVOIR 1 - Intraformational seal - Source

VMM NORTE CESAR - RANCHERIA



Lithofacies distribution in present position
Paleocene (Lisama – Cuervos/Cerrejon)

RESERVOIR 2 – Intraformational seal

VMM NORTH CESAR - RANCHERIA



Lithofacies distribution in present position
Late Eocene (Esmeraldas-La Loma)
RESERVOIR 3 - Intraformational seal

VMM NORTH CESAR - RANCHERIA
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LISAMA (C1)

LA PAZ-ESMERALDA (C2) – MUGROSA-COLORADO (C2)

HATO NUEVO-MANANTIAL

CERREJON (C1) LOS CUERVOS (C1)

ROLE OF PALEOGENE UNITS IN THE 
PETROLEUM SYSTEM



GEOLOGIC INTEGRATION, PETROLEUM SYSTEM EVALUATION 

AND PROSPECTIVITY OF COLOMBIAN FRONTIER BASINS: 

NORTHERN MIDDLE MAGDALENA

AND CESAR – RANCHERÍA BASINS

SEISMIC INTERPRETATION

STRUCTURAL SECTIONS 

UPTC INTERPRETATION TEAM



LOCATION. 
INTEGRATED WORKFLOW

BASIN WELLS SEISMIC LINES 2D Km

Cesar Ranchería 95 132 3,366 Km

Norte VMM 150 421 5.507 Km

AVAILABLE INFORMATION



ECONOMIC BASEMENT MAPS

RANCHERIA BASIN CESAR BASIN

NORTH OF VMM





STRUCTURAL PROVINCES North VMM 



STRUCTURAL DEPTH MAPS NORTH – WWW

TOP SIMITI (K1) TOP LA LUNA (K2) TOP UMIR (K3)ECO BASAMENT

TOP LISAMA (C1)
TOP

ESMERALDAS (C2)
TOP COLORADO (C2)



POTENTIAL PROSPECTIVE STRUCTURES North VMM 



Real Fm (C3)

POTENTIAL PROSPECTIVE STRUCTURES North VMM 



STRUCTURAL PROVINCES CESAR - RANCHERIA 

STRUCTURAL PROVINCES CESAR - RANCHERIA

Cesar System

Fault
Venados System

Fault

Hatillo System Fault Arenas Blancas 

Fault

Compae-1Bosconia-1E

Lagunitas Fm (K1)

Colón  Fm(K3)
La Luna Fm (K2)

Lagunitas  Fm(I-K1)
La Luna Fm(K2)



CESAR RANCHERIA STRUCTURAL DEPTH 
MAPS

BASAMENT TOP LAGUNITAS (I-K1) TOP LA LUNA  (K2)

TOP MOLINO-COLON (K3) TOP CUERVOS / CERREJON (C1) BASE CUESTA (C3)



CONCLUSIONS

➢ Two structural provinces are identified in the Cesar Ranchería 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) 

➢ A structural 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 ) 

➢ NFR in Cretaceous rocks (Buturama - Cagui) is considered an exploratory potential.
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Thermal Maturity Tablazo and La Luna 
Formations

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.

Tablazo Fm. La Luna Fm.

Northern Middle Magdalena Valley Basin



Migration / Charge and Play Fairway Maps

La Luna Formation

Tisquirama

Yariguí-Cantagallo

Guayabo-1

Noreán

Northern Middle Magdalena Valley Basin

La Luna Fm

La Luna Fm

1

2



Lisama Formation

Migration / Charge and Play Fairway Maps

Tisquirama

Yariguí-Cantagallo

Guayabo-1

Noreán

Acordionero

Northern Middle Magdalena Valley Basin

Lisama Fm.

Lisama Fm.

1

2



Northern Middle Magdalena Valley Basin

Esmeraldas Formation

Migration / Charge and Play Fairway Maps

Esmeraldas Fm.

Esmeraldas Fm.

1

2



Northern Middle Magdalena Valley Basin

Play Fairway Maps and Unexplored Sectors



Thermal Maturity Lagunitas and La Luna 
Formations

Cesar 

Lagunitas and La Luna Formations

from early oil window to late gas

window.

Ranchería

Lagunitas Formation has a higher

maturity level that La Luna Formation

which shows early to late oil window.



Migration / Charge and Play Fairway Maps

Cesar Basin – Lagunitas Formation

Lagunitas Formation is the most important

level because is linked to Cesar fault system

where migration flowpaths are located.



Migration / Charge and Play Fairway Maps

Ranchería Basin – Lagunitas and La Luna Formations

Ranchería

For Lagunitas and La Luna

Formations the oil shows are small (<5

Mmboe).



YET TO FIND
Creaming Curve
Fractal Analysis 

Mass Balance



Proven Plays

Northern Middle Magdalena Valley Basin



Creaming Curve Northern Middle Magdalena Valley Basin

Yet to find /   Creaming Curve



Yet to Find
Fractal analysis prognosis

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

Northern Middle Magdalena Valley Basin



Yet to find / Mass Balance

Santa Lucía pod of active source rock at the top of Tablazo and La Luna Formations

NMMV Basin

The areas of Santa Lucía 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



Northern Middle Madgalena Valley Basin

Yet to find / Mass Balance



RancheríaCesar

Ranchería and Cesar pods of active source rock  Lagunitas-Aguas Blancas and La Luna Formations

Yet to find / Mass Balance



Yet to find / Mass Balance

Cesar Ranchería Basin



Yet to find – Prospective Resources OOIP

• 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 Lucía pod of active source rock for Tablazo and La Luna Formations --- Shows prospective

resources about 7787 Mmboe.

Cesar - Ranchería

• Mass Balance Method: Cesar-Ranchería pod of active source rock Lagunitas- Aguas Blancas and La Luna Formations.

Prospective resources 1096 Mmboe.

Northern Middle Magdalena Valley



FAIRWAY MAPS AND ANH LAND MAP



MIDDLE MAGDALENA BASIN

VMM 33-1, VMM 33-2 AND VMM 27-1

PROSPECTIVE 
AREA
BASAL 
TERTIARY AND 
CRETACEOUS
ROCKS
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FEBRUARY 11th



VMM 33-1, VMM 33-2 AND VMM 27-1

FIELDS 

WORKSHOP No 2 
FEBRUARY 11th



VMM 33-1, VMM 33-2 AND VMM 27-1

INFRASTRUCTURE

WORKSHOP No 2 
FEBRUARY 11th


