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Geological Framework

Chronostratigraphic Sections

Gross Depositional Environments

LUIS VERGARA 



GEOLOGICAL 
FRAMEWORK

Chronostratigraphy

Parra et al (2009)
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CHRONOSTRATIGRAHIC SECTIONS

• 1 axial and 3 cross sections
• incorporate key wells with 

available information
• preferably deep levels
• 30 wells used

Basin outline with wells and oil fields

Kammer et al (2020)
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SECTION – 1 AXIAL  (Suesca)

Olini

Uplift in early Eocene
Uplift in Oligocene

Uplift in early Miocene

Uplift episode
(Mora et al 2019)

Gómez, J., Montes, N.E., Nivia, A. & Diederix, H., 
compiladores. 2015. Mapa Geológico de Colombia 2015. 
Escala 1:100 000. Servicio Geológico Colombiano, Bogota
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SECTION – 2 NORTH (Sogamoso)
Uplift in late 

Miocene

Guaicaramo
Paleofault

Uplift in late 
Paleocene- early
Eocene (VMM)

Uplift episode (Mora et al 2019)
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I.C.S. (2020)
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SECTION – 3 CENTER (Carupa)
Uplift in 

Mid. Miocene

I.C.S. (2020)
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NEMQUETEBA-1



SECTION – 4 SOUTH (Apicalá)

I.C.S. (2020)
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❑ Initial post-rift phase, marine
❑ Basin confined to border syn-rift faults
❑ Linear source from East (Guyana craton)
❑ Western provenance uncertain
❑ Reservoirs: Une, Aguardiente, Churuvita, 

Chiquinquirá, CaballosSources:

1) Cediel et al. (2003)
2) Guerrero & Sarmiento (1996) 
3) Terraza & Tchegliakova (2005)
4) Fabre (1985)
5) Etayo (1968)
6) Ulloa & Rodriguez (1991)
7) Mojica & Macia (1983)
8) Martínez & Vergara (1999)
9) Fonseca & Mesa (1995)
10) Julivert (1968)
11) Renzoni (1962)
12) Renzoni (1994)

Sandstone, coastal-tidal

Shales and sandstones, mid-inner shelf

Limestones, shallow marine

Black shales and cherts, outer anoxic shelf

Mudstones and sandstones, mid-outer shelf

Sandstone, fluvial-shallow marine

Tidal flats

Surface section

Coastal- deltaic

Exposed / eroded

Sediment provenance

Paleofault/lineament

Carupa-1A

Suesca-1

Suesca Norte-1

Nemqueteba-1

Sueva-1

Bachue-1

Stratigraphic-1

San Luis de Gaceno: 

tidal channels (2)  

Rio Yavi: Caballos, conglomeratic  at base 

(7); fluvial, floodplain and tidal flats (12)  

Une

Aguardiente

Ubaque

Caballos

Chiquinquirá

Hiló y
Simijaca

Bituima-Guayabal: 

outer shelf (8)  

Simijaca

Sierra del Cocuy (4): 

beach, littoral sand bars

Type section Sutamarchan-

Chiquinquirá:  (6) mid-shelf; 

tidal flats (3)

Type Section (Sáchica-

Pte Samaca( 5) 

Anolaima La Florida: 

outer shelf (8)  

Churuvita
Cuchilla Las Lajas y 

Camino Cuchijao

Low sinuosity 

channels/beach (9) 

Depositional limit (1)  

Q. Otengay Q. Aguasclaientes: 

Tidal channels and flats (9) 

Lago de
Tota

Cormichoque-1

Type Section Chipaque-

Caqueza (10): littoral (11)

Tamauka-1

Providencia-1

Guengue-1

Apicala-1

Suárez-1

Tetuan

?

Zona de transición

Albian-Cenomanian

GROSS 
DEPOSITIONAL
ENVIRONMENTS



Sources:

1) Cediel et al  (2003)
2) Guerrero & Sarmiento (1996)
3) Föllmi et al (1991)
4) Fabre (1985)
5) Etayo (1968)
6) Perez & Salazar (1978)
7) Mojica & Macia (1983)
8) Martinez & Vergara (1999)
9) Julivert (1974)
10) Vergara & Rodriguez (1997)
11) Gómez & Pedraza (1994)
12) Tchegliakova et al (1997)
13) Tchegliakova (1995)
14) Hocol (2009)
15) Lasmo (1992)
16) Buergl & Tobon (1954)
17) U. Nal – ANH (2008)
18) Garzon (2002)
19) Ulloa(1986)
20) Rojas et al  (1980) 
21) Petrobras (1994)
22) Reyes et al (2003)
23) Leckie et al. (2003)

Sandstone, coastal-tidal

Shales and sandstones, mid-inner shelf

Limestones, shallow marine

Black shales and cherts, outer anoxic shelf

Mudstones and sandstones, mid-outer shelf

Sandstone, fluvial-shallow marine

Tidal flats

Surface section

Coastal- deltaic

Exposed / eroded

Sediment provenance

Paleofault/lineament
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Carupa-1A

Suesca-1

Sueva-1

Balsa-1

Apicala-1

Cormichoque-1

Tamauka-1

Suesca Norte-1

Corrales-2

Bolivar-1

Tunja-1

Atadero-1

San Luis de Gaceno:shoreface

- coastal plain (2, 12)

Cucaita (5) 

shallow marine

Tausa:  (3) 

mid shelf

Virgen-El Retiro: 

mid- outer shelf (8)

Paramo El Rajadero: 

shoreface (10)

Chinavita-Tibana: A. 

Dura, shoreface (10)

Tabio: mid

shelf (8)

Olini

Honda-Guaduas: braided

river delta and bioherms (11) Buscavida

Plaeners

Q. La Julia:

Shallow marine –

paralic(13)

Guadalupe

Palmichal

Colon-Mito 
Juan

Guadalupe

Q. Playonera: 

shoreface (10)

Alto El Cable: 

tidal flats (6)

Iza-Cuitiva:   

mid shelf (3)

El Crucero: mid-

outer shelf (10)

Huron-1

Shoreface –

offshore(17)

8290-9100’ Campanian-

Maastrichtian (18)

Gibraltar-1

La Tabla 
(Cimarrona)

Prado-1

Venganza-1

La Tabla
(“Monserrate”)

Core # 1,2 (100’): 

beach (15)

Girardot-Nariño: 

predominantly (Campan.) 

cherts (16)

Providencia-1

Umir

Sandstones, cherts phosphatic, 

calcareous, pyritic (21)

Alto El Trigo (19)

marine: dinoflagellates, 

forams, glauconite, 

phosphates (14)

“lacustrine, pre-

molassic” (20)

S.N.Cocuy: Los Pinos mid-outer

shelf; A. Tierna: wave dominated

(shoreface) (4)

Lago de
Tota

Bogotá

Stratigraphic-1

Guando-1

La Tabla prograding

over Olini and 

Buscavida

mid-lower shoreface (22); 

tidal inlet/valley fill (23)

Littoral-

neritic (18)

Campanian –
early Maastrichtian

❑ Final post-rift phase, marine
❑ Dual provenance after Central 

Cordillera emerged
❑ Sedimentation from East (linear-

source) and West (point-source)
❑ Reservoirs: Guadalupe, Palmichal, 

La Tabla

GROSS 
DEPOSITIONAL
ENVIRONMENTS



❑ Foreland basin, continental
❑ Basin confined by several exhumed

intrabasinal blocks
❑ Multiple area sources
❑ 2 Main fairways: MMV and axial zone, 

northwards sediment dispersion
❑ 2 Depocenters with high sedimentation 

rates: Usme-Guatavita and San Juan de 
Rio Seco

❑ Reservoirs: (Lower) Mirador, Picacho, La 
Regadera, La Paz

➢ Redrawn from Caballero et al (2020)
➢ Inverted faults and provenance axes 

from Mora et al (2013)
➢ Depocenters after Bayona et al. (2013)

Sources:

1) Caballero et al (2020)
2) Mora et al (2013)
3) Reyes-Harker et al  (2015)
4) U.Nal.- ANH (2008)
5) Salazar & Numpaque (2009)
6) Garzón (2001) 
7) Occidental (2002)
8) Bayona et al (2013)

Exposed / eroded (1, 3)

Braided river deposits (1)

Alluvial fans (1)

Mesozoic fault, inverted (2)

Provenance axis (2)

Sediment provenance

Surface section

Estuarine-paralic (7)
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Corrales-1

Huron-1

Picacho

Mirador

La Paz

Floresta Massif
(Up. K exposed)

La Cira-Infantas
Paleohigh

Quetame Massif
Up. K exposed (3)

Picacho: braided rivers, 
high energy (4)

Mirador: fluvio-
estuarine channel fill (5)

Lago de
Tota

Bogotá

Ancestral
Central Cordillera 
(Basement & Low. 

K exposed) 

Low. K exposed (3)

Paleozoic exposed (3)

Gualanday

La Paz

(2)

(2)

(2)

Picacho, Umbita: 
alluvial plain,  sed. 
rates 18 m/ma (8)

Depocenter : Usme –
Guatavita Syncline, sed. 

rates 115 - 118 m/my (8)

Depocenter: San Juan 
de Rio Seco Syncline, 

sed. rate138 m/my (8)

(2)

La Regadera

La Regadera: 
Usme (8) 

La Regadera: 
Guatavita (8) 

Gibraltar-1

Mirador: alluvial plain (6); Low. Mber: 
estuarine-deltaic; coal bearing (7)

Early – Middle Eocene
(post-discordance)

GROSS 
DEPOSITIONAL
ENVIRONMENTS



Petrophysics, Reservoirs and Seals

HELMAN BONILLA / LUIS VERGARA



RESERVOIR EVALUATION
Une Formation

• Main target in Nemqueteba-1
(Maurel & Prom, 2011)

• Thickness of 1379 ft (1200-4200
ft in outcrops, Fabre, 1981)

• GR 30 - 45 API
Vsh 50% average, min 15%
PhiE 4 - 7%
k 800 - 1000 mD



• Thickness 1525 ft (Hocol, 1992)
• Upper and Lower Caballos have reservoir quality
• Porosity 10% average, but 20 -25% in clean zones
• K average 800 - 1000 mD.

RESERVOIR EVALUATION
Caballos Formation



• Main Reservoir in Bolivar and
Corrales Fields (Omega Energy)

• Thickness ~ 300 ft
• PhiE 25-30%
• Vsh < 8 %
• k ~ 1000 mD

RESERVOIR EVALUATION
Guadalupe Formation



• Oil bearing reservoir in Corrales
• Massive to high NTG sandstones, clean
• GR 20 - 25 API; Vsh < 15% (down to 10%)

RESERVOIR EVALUATION
Eocene Reservoirs

• Main reservoir in Gibraltar-1 (Oxy, 2002)
• GR < 15 API; Vsh < 10%
• PhiE 25 - 30%, K around 800 mD

Picacho Formation Mirador Formation



SEAL EVALUATION
Selection of Main Seals

• Guadalupe-Guaduas
• Thickness ~ 1640 ft (Corrales 2)
• Vsh 80 - 90%, up to > 90%

• Picacho-Concentración
• Vsh 80 - 90%

• Une – Chipaque
• Thickness ~ 4200 ft
• Vsh 80%, down to 5-40% in

sandstone stringers

• Caballos - Hondita
• Thickness ~ 1570 ft
• Vsh > 90 %



Structural sections / Exploratory Plays

ANDRES MESA

• Interpreters 
✓ Mary Piragauta

✓ Nelly Piragauta

✓ Maria Murillo

✓ Gener Bautista
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STRUCTURAL FRAMEWORK

Teson, et al 2013

Kammer et al, 2020

2
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Based on TWT seismic data and Surface geology,

seven structural sections were built during the Project

The area was subdivided in:

Gibraltar

Axial – Eastern Foothills

Southwest

Kammer et al, 2020

AREAS OF STUDY
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Transect 1. Andino – Alpujarra
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Transect 2. Venganza – Prado
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Transect 3. Guando – Atadero
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From McClay 2010

SOUTH WEST AREA
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TOP CABALLOS STRUCTURAL MAP

Aptian - Albian

1

3
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TOP GUADALUPE STRUCTURAL MAP
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The area was subdivided in:

Gibraltar

Axial – Eastern Foothills

Southwest

Kammer et al, 2020

AXIAL – EASTERN FOORHILLS
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1 2 30 4 5 6

5
6

Transect 4. Zipaquirá – Medina
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4

AXIAL AND EASTERN FOOTHILLS

Bogota



32

• Salt mines

• Symmetric synclines,

• High noise around the center of the

structure,

• Anticlines with faulted flanks,

inverted beds

AXIAL AND EASTERN FOOTHILLS
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• Possible configuration of 

the Sabana de Bogotá

• Plays associated with 

diapirs as in other basins 

in the world.

AXIAL SALT RELATED STRUCTURES 

POTENTIAL
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Transect 5. Cormichoque – Tamauka – Cuapiagua
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NORTH EASTERN HC PROVEN AREA
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AXIAL THICK SKIN RELATED 

STRUCTURES POTENTIAL

Top Une Fm Map
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NORTH EASTERN HC PROVEN AREA

1 2

21
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Sección sísmica : MVI-1997-1655

NORTH EASTERN HC PROVEN AREA
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Based con TWT seismic data and Surface geology,

seven structural sections were build during the Project

The area was subdivided in:

Gibraltar

Axial – Eastern Foothills

Southwest

Kammer et al, 2020

AREAS OF STUDY



40

Transect 7.  Gibraltar

GIBRALTAR AREA

1 2 3

1
2 3
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GIBRALTAR AREA
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o The Eastern Cordillera is an inverted basin where different types of structures were developed through its

evolution.

o A great variety of traps can be found along the basin, including thick and thin skin structures, salt related traps in the

central area and sub-thrusts traps.

o Guando Sub-thrust field in the Southwest, proves that this type of traps work and need to be assessed in the rest of

the basin.

o Salt domes in the Bogotá nearby areas, are an interesting play to be explored as the gas market would be right there

o The triangular zone in the footwall of Soapaga fault, is a proven hydrocarbon province where Late Cretaceous and

Tertiary reservoirs are preserved, giving more chances of multi-target structures.

o The Eastern foothills present the major discoveries, most of them targeting Tertiary reservoirs, but Late Cretaceous

reservoirs in deeper structures must be considered.

CONCLUSIONS



Petroleum System

Yet to Find

CESAR MORA



PETROLEUM SYSTEM MODELING
Hydrocarbons Occurrence And Proven Plays

Structural Play Upper Cretaceous

Field : Corrales & Bolivar

OOIP : 0.078 Bboe

Reservoir: Fm Monserrate 25° API

Structural Play Upper Cretaceous

Field : Guando & Guando SW

OOIP : 0.57 Bboe

Reservoir: Fm Monserrate 32° API

Structural Play Middle Eocene

Field : Gibraltar

OOIP : 0.09 Bboe

Reservoir: Fm Mirador Gas & Condensate 53° API

Campo
OOIP 

(mmboe)
BOLIVAR 3

CORRALES 75

GIBRALTAR 86

GUANDO 509

GUANDO SW 65

TOTAL 737 0.7 Bboe



Source Rock Intervals

PETROLEUM SYSTEM MODELING
Hydrocarbon Potential



PETROLEUM SYSTEM MODELING
Hydrocarbon Potential



PETROLEUM SYSTEM MODELING
1D MODELING Bolivar Deep



PLAY FAIRWAY MAPS  Northern Area- Gibraltar



PLAY FAIRWAY MAPS  Axial Zone



PLAY FAIRWAY MAPS  Foothills – Tierra Negra



PLAY FAIRWAY MAPS  Foothills – Medina



PETROLEUM SYSTEM MODELING
3D MODELING
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YET TO FIND
PROSPECTIVE RESOURCES / MASS BALANCE

Prospective Resources = 6.3 Bboe



Final Comments

o The Easter Cordillera Basin has Plays, Leads and Prospects ready to evaluate and drill.

o Update and review confidentiality of the information to increase the volume of data available for this

type of study, making the results more attractive to the Industry.

o Similar to USA, Canada, England and recently in Brazil, the seismic information, wells, surface geology,

etc., could be made public one year after being obtained. It would be very useful for operators,

investors and strategies of the ANH and the SGC.

o More volume and availability of geological and geophysical information stimulates additional studies

related to groundwater, minerals, infrastructure, construction, etc.



Thanks
www.anh.gov.co

DATE

http://www.anh.gov.co/

