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2D SISMICA DATA

182 Programs
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• 24 3D seismic programs
• 2560 km2

• 7 in Girardot Sub basin
• 17 in Neiva Sub basin
• 19 for development and near field
• 5 for exploratory

3D SISMICA DATA
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• 311 exploratory wells 

• 32 wells  reached a depth 
greater than 10.000 feet

• 140 wells have a depth of 
less than 5.000 feet.

• 138 wells reached depths 
between 5000 to 10.000 feet

• 1 exploratory well every 69 
km2

3D SISMICA DATA
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2. Stratigraphy, Sedimentology, and Basin Evolution

Javier Guerrero



EDAD

UNIDAD 

(GRUPO)

UNIDAD 

(FORMACIÓN / 

MIEMBRO)

Ma ESPESOR

PLIOCENO / CUATERNARIO

FORTALECILLAS / 

CEIBAS / GARZÓN / 

LAS VUELTAS/ MESA

Holoceno          

5,3  Ma 

RST

Arenitas conglomeráticas y conglomerados de guijos y cantos de dacitas y andesitas. Presencia menor de fragmentos metamórficos e ígneos. En la 

Fm Garzón conglomerados de rocas metamórficas derivadas del ya expuesto Macizo de Garzón, con clastos de 50 cm de diámetro hasta 2.5 m, en 

capas de 15  a 40 m de espesor. 

500 a 900 m

GIGANTE 8,4 - 6,2  Ma TST
Lodolitas y arenitas de color blanco y gris claro, con restos de hojas y troncos de árboles. Composición dacítica y andesítica. Algunas capas de ceniza 

volcánica. Muy baja densidad por el contenido de partículas de pómez. 
500 a 700 m

NEIVA 10,1 - 8,4  Ma RST
Conglomerados de guijos y cantos de composición dacítica y andesítica de hasta 10 cm de diámetro. Fragmentos de rocas volcánicas Jurásicas en el 

área de Gigante. Intercalaciones menores de arenitas conglomeráticas y lodolitas de color blanco y gris muy claro, con restos de plantas.  
100 a 200 m

VILLAVIEJA 13,1 - 12  Ma TST
Lodolitas con intercalaciones menores de litoarenitas (volcánicas) granodecrecientes de hasta 6 m de espesor. Con fragmentos de andesita y dacita. 

En la mitad superior de la unidad predominan las lodolitas rojas con intercalaciones esporádicas de litoarenitas. 
600 a 700 m

LA VICTORIA 13,6 - 13,1  Ma TST
Litorenitas volcánicas en sucesiones granodecrecientes de hasta 10 m de espesor (con fragmentos de andesita y dacita), intercaladas con lodolitas 

multicoloreadas del mismo espesor. Los conglomerados de guijos y las arenitas conglomeráticas son muy comunes en la base de cada sucesión. 
600 a 700 m

MIOCENO TEMPRANO
TUNE / LA CIRA / 

SANTA TERESA
23,0 - 16,0  Ma TST

Lodolitas grises con esporádicas intercalaciones de litoarenitas de grano fino compuestas por partículas  de chert y cuarzo. Presencia de lodolitas 

negras, carbonosas y de carbón.  
100 a 700 m

OLIGOCENO TARDÍO
DOIMA / SAN JUAN 

SUPERIOR
27,8 - 23,0  Ma RST

Conglomerados y arenitas conglomeráticas en capas muy gruesas. Guijos y cantos de hasta 15 cm de diámetro, compuestos principalmente por 

chert negro y cuarzo. Algunos fragmentos de rocas metamórficas e ígneas. 
200 a 400 m

OLIGOCENO TEMPRANO Y 

EOCENO TARDÍO

POTRERILLO / SAN 

JUAN INFERIOR
37,7 - 27,8  Ma TST

Lodolitas rojizas y multicoloreadas con intercalaciones repetitivas y alternantes de litoarenitas granodecrecientes (de 4 a 12 m de espesor), 

compuestas por partículas  de chert negro y cuarzo. 
200 a 400 m

EOCENO MEDIO
TESALIA / CHICORAL 

SUP / HOYÓN SUP
47,8 - 37,7  Ma RST

Conglomerados y arenitas conglomeráticas en capas muy gruesas. Guijos y cantos de hasta 15 cm de diámetro, compuestos principalmente por 

chert negro y cuarzo. Algunos fragmentos de rocas metamórficas e ígneas. 
200 a 400 m

EOCENO TEMPRANO
BACHE / CHICORAL 

MED / HOYÓN MED
56,0 - 47,8  Ma TST

Lodolitas rojizas y multicoloreadas con intercalaciones repetitivas y alternantes de litoarenitas granodecrecientes (de 4 a 12 m de espesor), 

compuestas por partículas  de chert negro y cuarzo. 
200 a 300 m

PALEOCENO TARDÍO
PALERMO / HOYÓN 

INF / CHICORAL INF
59,2 - 56,0  Ma RST

Conglomerados y arenitas conglomeráticas en capas muy gruesas. Guijos y cantos de hasta 15 cm de diámetro, compuestos principalmente por 

chert negro y cuarzo. Algunos fragmentos de rocas metamórficas e ígneas. 
200 a 300 m

PALEOCENO TEMPRANO Y 

MAASTRICHTIANO TARDÍO
SECA 69,0 - 61,6  Ma TST

Lodolitas grises fosilíferas (con foraminíferos bentónicos), lodolitas carbonosas y carbón. Intercalaciones de arenitas fosilíferas marinas y de 

lodolitas/arenitas multicoloreadas de ambientes fluviales. 
50 a 400 m

MAASTRICHTIANO 

TEMPRANO 

LA TABLA Y 

BUSCAVIDA

72,1 - 69,0  Ma RST

Sucesión granocreciente desde lodolitas y litoarenitas fosilíferas (volcánico-metamórficas), hasta conglomerados de guijos. Internamente se 

aprecian parasecuencias (de 3 a 6 m de espesor) con lodolitas y arenitas granocrecientes. Roca resevorio de hidrocarburos. Denominada 

informalmente como "formación monserrate". 

160 a 180 m

CAMPANIANO TARDÍO OLINI SUPERIOR 77,8 - 72,1  Ma TST
Cherts diagenéticos: Biomicritas de foraminíferos (calizas de baja energía), parcial a totalmente reemplazadas por cuarzo durante la diagénesis. 

Fractura ortogonal a macroescala (cubos de 5 a 15 cm).  Roca fuente de hidrocarburos. 
60 a 160 m

CAMPANIANO TEMPRANO EL COBRE 83,6 - 77,8  Ma RST
Sucesión granocreciente desde shales y arenitas de grano muy fino a fino (excepcionalmente grano medio). Se trata de una unidad terrígena entre 

dos unidades de caliza (Lomagorda y Olini Superior). Denominada informalmente en algunas localidades como "aico shale". 
140 A 200 m

SANTONIANO     

CONIACIANO     

TURONIANO

LOMAGORDA 93,9 - 83,6  Ma TST

Calizas de baja energía: biomicritas de foraminíferos. Elevados contenidos de materia orgánica. Roca fuente de hidrocarburos. Equivalente lateral 

de la Formación La Luna. Un delgado horizonte de 20 a 30 metros de espesor en la parte superior se encuentra parcialmente silicificado y ha sido 

asignado al miembro inferior de la Fm Olini. 

210 - 250 m

CENOMANIANO HONDITA 100,5 - 93,9  Ma RST
Sucesión granocreciente desde shale hasta litoarenita de grano muy fino, con abundantes fósiles de foraminíferos. Denominada informalmente 

como "bambuca shale".
140 A 200 m

ALBIANO TARDÍO Y MEDIO TETUAN 109,0 - 100,5  Ma TST Biomicritas de foraminíferos planctónicos, con elevados contenidos de materia orgánica y fosfatos. Roca fuente de hidrocarburos. 150 a 200 m

ALBIANO TEMPRANO CABALLOS SUPERIOR 113,0 - 109,0  Ma RST
Sucesión granocreciente desde arenitas de grano muy fino a grano grano medio. Las calizas de alta energía (bioesparitas y bioesparitas arenosas) 

predominan en algunas localidades. 
100 a 200 m

APTIANO TARDÍO CABALLOS  MEDIO 117,0 - 113,0  Ma TST Shales fosilíferos y biomicritas de foraminíferos con elevados contenidos de materia orgánica. Roca fuente de hidrocarburos. 100 a 200 m

APTIANO MEDIO
CABALLOS INF        

YAVI
121,0 - 117,0  Ma TST

Sucesión granodecreciente desde conglomerados de cantos y guijos hasta arenitas de grano medio, con intercalaciones menores de lodolitas rojas 

en la Fm. Yaví. Pasan transicionalmente a arenitas de grano medio a muy fino en el miembro inferior de la Fm. Caballos
100 a 300 m
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DISCORDANCIA ANGULAR cerca a 13.6 Ma EN LA BASE DEL GRUPO HONDA. EN VARIAS LOCALIDADES DEL VSM LA UNIDAD SE ENCUENTRA SOBRE EL BASAMENTO CRISTALINO JURÁSICO O SOBRE ESTRATOS DEL CRETÁCICO SUPERIOR O DEL PALEÓGENO. 

ANTES DEL INICIO DEL DEPÓSITO DEL GRUPO HONDA (13.6 - 12 Ma), SE PRODUJO PLEGAMIENTO, FALLAMIENTO, EXHUMACIÓN Y ELIMINACIÓN POR EROSIÓN  (16.0 - 13.8 Ma) DE LA SUCESIÓN CRETÁCICA, PALEÓGENA Y DEL MIOCENO TEMPRANO. 

DISCORDANCIA EROSIVA (NO ANGULAR) EN LAS LOCALIDADES DONDE SE ENCUENTRAN CONGLOMERADOS (GUIJOS Y CANTOS DE HASTA 20 CM) DE RÍOS TRENZADOS SOBRE LAS UNIDADES COSTERAS Y MARINAS DEL MAASTRICHTIANO. LA CUENCA DE BACK-

ARC DEL CRETÁCICO DA PASO A LA CUENCA DE FORELAND DEL CENOZOICO. 

LITOLOGÍA

MIOCENO TARDÍO

H

U

I

L

A

MIOCENO MEDIO

H

O

N

D

A



Angular unconformity of the middle Miocene (Serravallian) Honda Group (13.6 to 12 Ma ) deposited over previously folded, faulted and
exhumed strata of Cretaceous to early Miocene age. Major uplift event followed by subsidence of the foreland of the Central Cordillera
occurred during the Langhian (16 to 13.8 Ma), eroding the Early Miocene Tuné Fm, the Gualanday Gr. and the upper Cretaceous strata.



Angular unconformity of the middle Miocene (Serravallian) Honda Group (13.6 to 12 Ma ) deposited over previously folded, faulted and
exhumed strata of Cretaceous to early Miocene age. Major uplift event followed by subsidence of the foreland of the Central Cordillera
occurred during the Langhian (16 to 13.8 Ma), eroding the Early Miocene Tuné Fm, the Gualanday Gr. and the upper Cretaceous strata.



Late Paleocene to Oligocene Gualanday Group over the Cretaceous succession. An erosional unconformity of Late Paleocene age 
has been documented in other localities over the Seca / Guaduas Formation, but there is no angular unconformity. 



Late Paleocene to Oligocene Gualanday Group over the Cretaceous succession. An erosional unconformity of Late Paleocene age 
has been documented in other localities over the Seca / Guaduas Formation, but there is no angular unconformity. 



59.2 to 47.8 Ma (Late Paleocene to middle

Eocene) paleogeography and drainage. From

Lundberg et al (1998): The stage for

Neotropical fish diversification: A history of

tropical South American Rivers.

No Eastern Cordillera existed at the time. Rivers

flowing from the Central Cordillera towards the

E.

Formations from the foreland basin: Chicoral,

Lower Gualanday, La Paz. From the area of the

future Eastern Cordillera: Cacho, Bogotá,

Regadera, Socha sandstone, Socha mudstone,

and Picacho. From Catatumbo and Llanos areas:

Barco, Cuervos, and Mirador.

Gradual facies change from high energy

proximal fans and braided systems (pebble

conglomerates and sandstones) in front of the

Central Cordillera, towards distal braided and

meandering systems (sandstones and

mudstones) present today in the Eastern

Cordillera, Catatumbo, and Llanos Foothills.



47.8 to 23.0 Ma (Late Eocene and Oligocene)

paleogeography and drainage. From

Lundberg et al (1998): The stage for

Neotropical fish diversification: A history of

tropical South American Rivers.

No Eastern Cordillera existed at the time.

Rivers flowing from the Central Cordillera

towards the E.

Formations from the foreland basin:

Potrerillo and Doima, Middle and Upper

Gualanday, Esmeraldas and Mugrosa. From

the area of the future Eastern Cordillera:

Concentración and Usme. From Catatumbo

and Llanos areas: Carbonera.

Gradual facies change from high energy

proximal fans and braided systems (pebble

conglomerates and sandstones) in front of

the Central Cordillera, towards distal braided

and meandering systems (sandstones and

mudstones) present today in the Eastern

Cordillera, Catatumbo, and Llanos Foothills.



23.0 to 12.1 Ma (early and middle

Miocene) paleogeography and

drainage. From Lundberg et al

(1998): The stage for Neotropical

fish diversification: A history of

tropical South American Rivers.

No Eastern Cordillera existed at the

time. Rivers flowing from the Central

Cordillera towards the E.

Early Miocene Formations from the

foreland basin: Tuné, Santa Teresa,

and La Cira. From Amazonia and

Llanos areas: Pebas and León.

Middle Miocene Formations from

the foreland basin: La Victoria,

Villavieja (Honda Group), and Real.

From Amazonia and Llanos areas:

Pebas and León.



11.6 to 5.3 Ma (late Miocene)

paleogeography and drainage. From

Lundberg et al (1998): The stage for

Neotropical fish diversification: A

history of tropical South American

Rivers.

Eastern Cordillera uplifted, eroding

middle Miocene units. New-born

Magdalena river flowing towards the

N between the Central and Eastern

Cordilleras.

Formations from the Magdalena

River Valley: Neiva and Gigante.

From Amazonia and Llanos areas:

Guayabo.



Angular unconformity of the middle Miocene (Serravallian) Honda Group (13.6 to 12 Ma )
deposited over previously folded, faulted and exhumed strata of Cretaceous to early Miocene age.
The Tuné Formation of early Miocene age (23 to 16 Ma) beneath the unconformity.



Angular unconformity 

of the middle Miocene 

(Serravallian) Honda 

Group (13.6 to 12 Ma ) 

deposited over 

previously folded, 

faulted and exhumed 

strata of Cretaceous to 

early Miocene age. 

Seismic line UP-2004-2 

from Hocol (Final 

Geological Report of 

the Guanabana-1 well, 

2008)



Angular unconformity of 
the middle Miocene 
(Serravallian) Honda 

Group (13.6 to 12 Ma ) 
deposited over 

previously folded, 
faulted and exhumed 

strata of Cretaceous to 
early Miocene age. The 

Tuné (“barzalosa”) 
Formation of early 

Miocene age (23 to 16 
Ma) beneath the 
unconformity. 

Seismic line UP-2004-2 
from Hocol (Final 

Geological Report of the 
Guanábana-1 well, 2008)



Angular unconformity of the middle Miocene (Serravallian) Honda Group (13.6 to 12 Ma )
deposited above Cretaceous strata. Towards the W, the unit rests over the igneous basement.



Angular unconformity of the middle Miocene (Serravallian) Honda Group (13.6 to 12 Ma )
deposited above folded and faulted Cretaceous strata.



Late Paleocene to Oligocene Gualanday Group over the Cretaceous succession. An erosional unconformity of Late Paleocene age 
has been documented in other localities over the Seca / Guaduas Formation, but there is no angular unconformity. 



Map of the basement (TWT) showing the

depocenters along the E side of the study area,

near the localities of Gigante, Neiva, and Carmen

de Apicalá, where syncline structures preserved

de Cretaceous sequence (nearly 2 km thick), the

Gualanday Group (2 km thick), and the Tune

Formation (up to 700 m thick), which were

exhumed and eroded during the Middle Miocene

(Langhian) event (16.0 to 13.8 Ma).

The Middle Miocene (Serravalian) Honda Group

(1.5 km thick) and the Late Miocene Huila Group

(900 m thick) rest on angular unconformity over

the previously folded units. Several sequences of

Pliocene, Pleistocene, and Holocene age reach a

thickness of nearly 1 km.

Due to exhumation and erosional events during

the Middle Miocene and Pleistocene, the

maximum thickness of Aptian to Holocene strata

is approximately 6 km.



Honda Group Ar-Ar

ages between 13.8 and

12.2 Ma.

Huila Group Ar-Ar ages

between 10.1 and 8.4

Ma.

Taken from Guerrero

(1997): Stratigraphy,

Sedimentary

Environments, and the

Miocene Uplift of the

Colombian Andes .



Detrital U-Pb maximum ages of the

Honda Group between 14.4 + 1.9

Ma and 13.2 + 1.0 Ma and between

8.6 + 3.4 Ma and 7.7 + 0.7 Ma for the

Gigante Formation. The Honda and

Huila Groups have a combined

thickness of approximately 2 km

near the Villavieja and Gigante

villages. Major change in detrital

source area and current direction in

the top beds of the Honda Group,

indicating a source area from the E.

Taken from Guerrero 1997 and

Anderson et al (2016).



Apatite fission track (AFT) thermal

modeling (HeFTy) results from the Garzón

Massif indicating fast uplift of Jurassic

igneous and Proterozoic metamorphic

rocks, with the creation of a barrier

between 5.8 Ma and 3.6 Ma (latest Miocene

and early Pliocene). Taken from Anderson

et al (2016).



Paleocurrent directions of the Honda Group mainly

towards the SE and E.

A) La Victoria Formation.

B) Lower part of the Villavieja Formation.

C) Uppermost part of the Villavieja Formation with

currents towards the W showing a new source area in the E

by about 12 Ma: The new-born Eastern Cordillera.

Taken from Guerrero (1997): Stratigraphy, Sedimentary

Environments, and the Miocene Uplift of the Colombian

Andes .

La Victoria Formation

13.6 to 13.1 Ma 

Villavieja Formation

13.1 to 12 Ma 



Figure 3 of Montes et al (2021): A Middle to Late Miocene

Trans-Andean Portal: Geologic Record in the Tatacoa Desert.

Updated stratigraphic scheme for the Honda Group in the

Tatacoa Desert. Stratigraphy and Ar-Ar ages from Guerrero

(1993, 1997). Magnetostratigraphy from Flynn et al (1997).

U-Pb detrital ages from Anderson et al (2016).

Magnetostratigraphy covers the C5An.1n-C5ABn interval,

showing updated ages after Hilgen et al (2012).

Black arrows represent geochronological samples from

Flynn et al (1997). Blue arrows represent maximum

depositional ages of Anderson et al., (2016).

Maximum time span of Honda Group deposition

(Serravalian and Laventan Land Mammal Age) between 13.6

Ma and 12 Ma according to updated magnetostratigraphic

ages.



Field photographs of strata of the Honda

Group. (A) Trough cross-stratified (arrows)

medium-grained sandstone with imbricated

pebbles of the Cerbatana Conglomerate

Beds. (B) Floodplain paleosol mudstones at

the base of the San Alfonso Beds, near Cerro

Gordo. (C) Mud-cracks in floodplain

mudstones underlying meandering channel

sandstone erosive contact in strata of the San

Alfonso Beds. (D) Erosional contact of

meandering channel overlying reddish

floodplain mudstones in strata of the San

Alfonso Beds. (E) Sharp basal contact (arrow)

of the Cerbatana Conglomerate Beds. (F)

Gently dipping strata in the Chunchullo Beds;

notice the mappable sandstone beds and bed

sets within the sequence (arrows). (G)

Quaternay alluvial deposits (black arrow)

capping strata of the Cerro Gordo Beds

marked by white arrow.

Text modified from Figure 3 of Montes et al

(2021): A Middle to Late Miocene Trans-

Andean Portal: Geologic Record in the

Tatacoa Desert.





Oxisols from the

upper part of the

Villavieja Formation:

Cerro Colorado

Member.

The mudstones of

the upper part of the

Villavieja Formation

form a regional seal.



Thickness of individual sandstone beds

composed each of a single meander bar.

Sandstone thickness indicates channel

depths of up 10 m in the La Victoria

Formation and 6 m in the Villavieja

Formation.

Multistory sandstone bodies up to 27 m

thick in meander belts.

Taken from Guerrero (1997):

Stratigraphy, Sedimentary Environments,

and the Miocene Uplift of the Colombian

Andes .



Width of the meander belts

measured in the field between 2 and

4 km measured in multistory

sandstone bodies made with

channels 8 to 10 m depth.

From Guerrero (1997): Stratigraphy,

Sedimentary Environments, and the

Miocene Uplift of the Colombian

Andes .



Meandering rivers 

and floodplains of the 

Orinoco river basin. 



Meander scars, oxbow
lakes and abandoned
meanders of the Rio
Negro, Argentina.

2010 photo from ISS.
ftp://eol.jsc.nasa.gov/E
FS_highres_ISS022_ISS0
22-E-19513.JPG



Chert and quartz pebble conglomerate from the lower part of the Hoyón / Chicoral Fm. (Late Paleocene to Middle Eocene). 

Gualanday Group, Bogotá Cambao road. 



Chert and quartz 

pebble conglomerate 

from the lower part of 

the Hoyón / Chicoral

Fm. (Late Paleocene to 

Middle Eocene). 

Bogotá Cambao road. 



Chert and quartz pebble-conglomerate from the lower part of the Gualanday Group (Chicoral Formation) 

(Late Paleocene to Middle Eocene). Road Espinal - Ibagué. Type section of the Gualanday Group



Chert and quartz pebble-conglomerate from the lower part of the Gualanday Group (Potrerillo Formation) Late Eocene to Early Oligocene. 

Road Espinal - Ibagué. Type section of the Gualanday Group



Thin section of a chert 
pebble from the lower 
unit of the Gualanday

Group (Hoyón / 
Chicoral Formation) 
(Late Paleocene to 

Middle Eocene). 

Road Bogotá –
Cambao.  

Oceanic chert with 
recrystallized 

radiolarians and 
diatoms. 



Thin section of a chert pebble from the lower unit of the Gualanday Group (Hoyón / Chicoral Formation) (Late Paleocene to Middle Eocene). 

Road Bogotá – Cambao. Oceanic chert with recrystallized radiolarians and diatoms. 



Thin section of a lithic arenite from the lower unit of the Gualanday Group (Hoyón / Chicoral Formation) (Late Paleocene to Middle Eocene). Road Bogotá – Cambao. 

Oceanic chert with recrystallized radiolarians and diatoms along with metamorphic quartz fragments in a mud matrix. 



Thin section of a lithic arenite within the mudstones from the middle unit of the Gualanday Group (San Juan / Potrerillo Formation) (Late Eocene to Early Oligocene). 

Road Bogotá – Cambao. Quartz, quartzite and schist fragments. 



Thin section of a lithic arenite within the mudstones from the middle unit of the Gualanday Group (San Juan / Potrerillo Formation) (Late Eocene to Early Oligocene). 

Road Bogotá – Cambao. Chert, quartz, and metamorphic fragments in a mud matrix. 



Thin section of a lithic arenite from the upper unit of the Gualanday Group (San Juan / Doima Formation) (Late Oligocene). Road Bogotá – Cambao. 

Quartz, quartzite, and oceanic chert particles in a mud matrix. 



Thin section of a lithic volcanic arenite from the Honda Group (Middle Miocene).  

Large andesite fragment in the center of the photograph. Road Cambao - Ibagué



Thin section of a lithic volcanic arenite from the Honda Group (Middle Miocene).  

Large volcanic fragment in the center of the photograph. Road Cambao - Ibagué



Thin section of a lithic volcanic arenite from the Honda Group (Middle Miocene).  

Large volcanic fragment in the center of the photograph. Road Cambao - Ibagué



Feldespatic arenite (arkose) from the Mesa Formation (Pliocene).  

Abundant plagioclase fragments. Road Cambao - Ibagué



Angular unconformity of the middle Miocene (Serravallian) Honda Group (13.6 to 12 Ma ) deposited over previously folded, faulted and
exhumed strata of Cretaceous to early Miocene age. Major uplift event followed by subsidence of the foreland of the Central Cordillera
occurred during the Langhian (16 to 13.8 Ma), eroding the Early Miocene Tuné Fm, the Gualanday Gr. and the upper Cretaceous strata.



Angular unconformity of the middle Miocene (Serravallian) Honda Group (13.6 to 12 Ma ) deposited over previously folded, faulted and
exhumed strata of Cretaceous to early Miocene age. Major uplift event followed by subsidence of the foreland of the Central Cordillera
occurred during the Langhian (16 to 13.8 Ma), eroding the Early Miocene Tuné Fm, the Gualanday Gr. and the upper Cretaceous strata.



Late Paleocene to Oligocene Gualanday Group over the Cretaceous succession. An erosional unconformity of Late Paleocene age 
has been documented in other localities over the Seca / Guaduas Formation, but there is no angular unconformity. 



Late Paleocene to Oligocene Gualanday Group over the Cretaceous succession. An erosional unconformity of Late Paleocene age 
has been documented in other localities over the Seca / Guaduas Formation, but there is no angular unconformity. 
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Reservoirs and seals
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POTRERILLO FORMATION

WELL BABILLA 1 

Depth resistivity versus total porosity,  values 9 - 15%.



POTRERILLO FORMATION
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Very Good

Excelent

Fair
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DOIMA FORMATION
WELL BABILLA 1 

Depth resistivity versus Total Porosity 

(density-neutron), Porosity values 12 y 18%.

Sonic Porosity (18 a 24%) versus Total 

porosity  (density – neutron 12 y 18%)



DOIMA FORMATION
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WELL RIO CEIBAS 2
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ELECTROFACIES

http://www.sepmstrata.org/page.aspx?&pageid=168&3 From Gary Nichols (2009)



ALLUVIAL FAN
Well Iskana 1A

GR Cylindrical, low values 

Sandstones / conglomerates 100´s feet

Very thin layers of claystone

Ratio  sand  total thickness greater  than 90%



BRAIDED RIVERS

GR Cylindrical, with some layers of 

clay

Sandstones several  10´s feet thick

Thin layers of claystones

Ratio  sand  total thickness greater  

than 75%

Well Rio Ceibas  1



BRAIDED RIVERS

GR Cylindrical, with some layers of 

clay

Sandstones several  10´s feet thick

Thin layers of claystones

Ratio  sand  total thickness greater  

than 75%

Well Rio Ceibas  1



LOW SINUOUS RIVER

GR Cylindrical and /or bell

shape with some layers of clay

Sandstones several  10´s feet thick

Layers of claystones 10´s feet thick

Ratio  sand  total thickness greater  

than 50%

Well Rio Ceibas  1



MEDIUM  TO HIGHT  
SINUOSITY RIVER

GR bell or Cylindrical shape with 

layers of clay

Sandstones a few 10´s feet thick

Layers of claystones of several 

10´s feet thick

Ratio  sand  total thickness less  

than 50%

Well Rio Ceibas  1



CHICORAL 
FORMATION

WELL BABILLA 1 



CHICORAL FORMATION



POTRERILLO 
FORMATION

WELL KAXAN NORTE 1 



POTRERILLO FORMATION



DOIMA 
FORMATION

WELL ALELI 1 



DOIMA FORMATION



LA VICTORIA FORMATION



VILLAVIEJA FORMATION
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4. Gravimetry and Magnetometry. The UMV Basement
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UPPER MAGDALENA VALLEY

Basin Basement Map
Based on Potential Fields

Alvaro Vargas Gómez

Geologist – MSc 

Potential Field Specialist

alvaro.vargas@lithosphera.com



Grav & Mag Justification

• In the VSM Basin, there are many wells drilled (311), but only a few (81), (26%) 
of them reached the high density basement.

• Potential fields help track basement structures and define the better surface in 
data-sparse areas.

• We are going to use the potential fields information, in order to help define 
the best surface of the basement and its structures, respecting the data of the 
wells and the seismic interpretation.
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Methodology

Information sources of potential fields

The new Magnetic and Gravity Maps

Basement Map



Methodology

1. Collection, standardization and processing of gravity 

and magnetic information.

2. Bibliographic compilation to obtain basement controls 

and knowledge of the basin. 

3. Inversion of gravity data to depth data (3D Gravimetric 

Inversion). the goal is obtain a map in length measures 

(feets).



INFORMATION SOURCES OF POTENTIAL FIELDS

No. SURVEY OIL OPERATOR CONTRACTOR YEAR GRID SIZE
FLIGHT 

HEIGHT

1
South American

Gravity Project

Universidad de

Leeds
Desconocido 1993 9 x 9 km NA

2 Caguán High ANH CARSON
2005 a

2006
12 x 24 km 4.634 m

3 Caguán Low ANH CARSON
2005 a

2006
12 x 24 km 1.370 m

4 Río Cauca ANH CARSON 2006 5 x 10 km 4.565 m

5 Putumayo ANH CARSON
2008 a

2009
5 x 10 km

1.200 m &

4.600 m

6 Caguán Hupecol CARSON 2009 1 x 1 km 2.000m

7 Tea Tacacho
Pacific Rubiales

Energy
CARSON 2009 2.5 x 10 km 1.215 m

8

Valle Superior

del Magdalena

Norte

ANH FUGRO 2012 1x1km 2.200m

9 Cauca Patía Grantierra SANDER 2012 1.5 x 4 km 3.300 m

10 VSM 22 Telpico SANDER 2012
0.5 X 0.5

km
2.500 m

11
Información

terrestre
Varias operadoras Varios NA NA NA



High-resolution Terrain.



UMV Basin

The New Magnetic and Gravity Maps



MAGNETICS

Total Magnetic Intensity Map

(TMI)

Total Magnetic Intensity Map

Reduced to the pole (TMIRP)



Geological Map

Total Bouguer

Anomaly Map

(AB)



Control point elements applied

in the 3D modeling.

Residual Anomaly: From the top of the basement upwards.

Regional Anomaly: From the top of the basement downwards.

A

B

C



Location of known basement controls in 

the VSM

From Wells (red)

From Seismic data (blue).

Control Points VSM

Seismic Controls 199

Wells 81

Total Controls 280



Geological

Map

Upper

Magdalena

Valley high density

BASEMENT TOP



VSM Basin

The New Magnetic and Gravity Maps

Thank you for your attention

alvaro.vargas@lithosphera.com
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5. Seismic interpretation and Structural Configuration 

Maria Emilie Daroca
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Cenozoic opportunities



Information used in the Upper 
Magdalena Valley basin

Sub- basin
2D seismic lines 

interpreted

Length 2D seismic 

interpreted (km)
Wells

Girardot 536 7033,22 107

Neiva 769 7977,49 139

Total 1305 15010,71 246

DATA



Wells to Seismic tie

Girardot sub-basin : 23 wells (8 VSP and 15 Checkshot) 

Neiva sub-basin : 41 wells (6 VSP and 35 Checkshot) 

64 wells with their own borehole seismic data

Location map of well 
used for seismic well 

ties. VSP, chcksh.

WELL SEISMIC TIE



Wells to Seismic tie

UMV 

Stratigraphy

WELL SEISMIC TIE

10 horizons picked + 2 

unconformities



Structural map

Basement map 

(depth in feet, 

subsea)

5 main depocenters:

Carmen de Apicalá syncline (16.000 feet)

Gualanday syncline (15.000 feet)

Neiva- Tarqui syncline (18.000 feet)

Suaza syncline (14.000 feet)

Mocoa (8.000 feet)

12

1

2

3

4

53

4

5



Structural map

Basement map 

(depth in feet, 

subsea)

Carmen de Apicalá syncline (16.000 feet)

Gualanday syncline (15.000 feet)

1
2

1

2

3

4

5



Structural map

Basement map 

(depth in feet, 

subsea)

Neiva- Tarqui syncline (18.000 feet)

Suaza syncline (14.000 feet)

Mocoa (8.000 feet)

12

3

4

5

3

4
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CROSS SECTION

a

b

c
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c



CROSS SECTION

Rio ceibas /Andalucía field 

produce from Honda Gr

Dina field produce from 

Gualanday Gr.



Cenozoic structural maps

Fm Chicoral (TWT) Fm Potrerillo (TWT) Fm Doima (TWT)

Gr. Gualanday (TWT)

Preservation in 

syncline nucleus or 

thanks to flexural 

subsidence.



Cenozoic opportunities 

Fm La Victoria (TWT)



Cenozoic opportunities 

From the seismic interpretation of about 15,000 km, it has been possible to identified structural, mixt and stratigraphic 

plays in the Cenozoic sequence of the Girardot and Neiva sub-basins. 

The stratigraphic opportunities are :

- Erosive: onlaps on regional unconformities, sub-unconformity truncation (downlaps).

- Depositional: lateral depositional pinch-out, and incision valleys.



CONTENT

6. Petroleum Systems 

Fabio Córdoba  /  Chajid Kairuz



▪ The geochemical evaluation allows to identify 5 intervals 

with potential to generate petroleum in the Cretaceous 

sequence

Source rocks in the Upper Magdalena Valley

✓ Two main intervals related to the Tetuán and Lomagorda
Formations

and 

✓ three secondary intervals related to the Hondita, Caballos
formations (middle part) and El Cobre Formation (Olini 

Group).



El cobre Fm.





Average percentage of actual total organic

carbon,

Lomagorda Formation, 

Upper Magdalena Valley Basin

(ANH/UNAL 2021)



Average percentage of actual total organic 

carbon, Tetuán Formation, 

Upper Magdalena Valley Basin

(ANH/UNAL 2021)



Lomagorda Formation, 

average values  of percentage of

vitrinite reflectance (% Ro), 

Upper Magdalena Valley Basin

(ANH/UNAL 2021)



Tetuán Formation,

average values of percentage of

vitrinite reflectance (% Ro),

Upper Magdalena Valley Basin

(ANH/UNAL 2021)



Five oil families are identified: two in the Neiva sub-province 

and three in the Girardot sub-province



Distribution of the SA Oil Family

of carbonate influence,

Neiva Sub-basin

(ANH/UNAL 2021)



Distribution of the SB Oil Family

of siliciclastic influence,

Neiva Sub-basin

(ANH/UNAL 2021)

Dina T

Andalucía Sur

Rio Ceibas

Espino



Geographic distribution of oil families, 

Girardot sub-basin

and Guando field sector (Cordillera 

Oriental Basin)

SX carbonate influence oil Family

SY marly input oil Family

SZ siliciclastic oil Family

(ANH/UNAL 2021)

Pulí



At least 5 petroleum systems are postulated for this province

•Two in the Neiva Sub-province

•Three in the Girardot Sub-province

and



Geographic extent of the

Tetuán – Caballos(!)  petroleum system,

Neiva Sub-province

(ANH/UNAL 2021)



Stratigraphic extent of the Tetuán - Caballos (!)

petroleum system, Neiva Subprovince.

(ANH/UNAL 2021)



Stratigraphic extent of the Tetuán - Caballos (!)

petroleum system, Neiva Subprovince.

(ANH/UNAL 2021)
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(ANH/UNAL 2021)
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Burial history chart: Well Gigante-1X, Neiva Sub-province 



(ANH/UNAL 2021)

The events chart: Tetuán-Caballos petroleum system, Neiva Sub-province



Geographic extent of the

Lomagorda – La Tabla (!) petroleum system,

Neiva Sub-province

(ANH/UNAL 2021)



Geographic extent of the

Tetuán – La Tabla (.)  petroleum system,

Girardot Sub-province

(ANH/UNAL 2021)

Dina T

Andalucía Sur

Rio Ceibas

Espino



Geographic extent of the

Hondita – La Tabla (.)  petroleum system,

Girardot Sub-province

(ANH/UNAL 2021)

Pulí



Geographic extent of the

Lomagorda– Caballos (!)  petroleum system, 

Girardot Sub-province

(ANH/UNAL 2021)



La Victoria – Andalucía Sur Field

Andalucía Sur 1Seismic line SI-1997-17



La Victoria – Rio Ceibas Field

Rio Ceibas 2



Campo Contrato OOIP (Bpe)

SAN FRANCISCO PALERMO 610000000

TELLO CAMPOS TELLO Y LA JAGUA 437103899

DINA TERCIARIO PIJAO-POTRERILLO 281000000

YAGUARA HOBO 195549503

RIO CEIBAS CAGUAN 161223169

DINA CRETACEO PIJAO-POTRERILLO 154369787

LA HOCHA SAN JACINTO & RIO PAEZ 148008928

PALOGRANDE PIJAO-POTRERILLO 145463248

BALCON PALERMO 145006370

SANTA CLARA SANTA CLARA 105718341

CEBU PIJAO-POTRERILLO 78321966

ANDALUCIA SUR ANDALUCIA (HUILA) 55949822

LA CAÑADA NORTE SAN JACINTO & RIO PAEZ 54502824

PIJAO PIJAO-POTRERILLO 53127463

TENAY PIJAO-POTRERILLO 51209226

GIGANTE MATAMBO 44552258

DINA TERCIARIO ECP PIJAO-POTRERILLO 43000078

BRISAS PIJAO-POTRERILLO 42470000

TEMPRANILLO PIJAO-POTRERILLO 30398115

PALERMO PALERMO 27462881

LA JAGUA CAMPOS TELLO Y LA JAGUA 16059060

ARRAYAN PIJAO-POTRERILLO 15916442

LOMA LARGA PIJAO-POTRERILLO 10000000

ESPINO CAGUAN 1020000

TOTAL 2907433380

Campo Contrato OOIP (Bpe)
DINA TERCIARIO PIJAO-POTRERILLO 281000000

RIO CEIBAS CAGUAN 161223169

ANDALUCIA SUR ANDALUCIA (HUILA) 55949822

DINA TERCIARIO ECP PIJAO-POTRERILLO 43000078

LA JAGUA CAMPOS TELLO Y LA JAGUA 16059060

ESPINO CAGUAN 1020000

TOTAL 558252129

RESERVES NEIVA SUB-BASIN

OOIP 558’252.129

ANH 2019



Thanks!

www.anh.gov.co

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

