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PLAY CONCEPTS IN THE CARIBBEAN

Ramirez, 2007

Vence, 2008
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Plays associated to stratigraphic target

Plays associated to tectonic/geographic location



PLAY CONCEPTS IN THE CARIBBEAN

Ardila and Diaz, 2015 Ecopetrol, 2016

5

Regional plays based on regional observations



PLAY CONCEPTS IN THE CARIBBEAN

ANH – UNIVERSIDAD NACIONAL, 2020
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Plays described based on trap geometry



PLAY CONCEPTS IN THE CARIBBEAN

ANH – UNIVERSIDAD DE CALDAS, 2020
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Plays described based on regional interpretation



PLAY CONCEPTS IN THE CARIBBEAN

ANH – UNIVERSIDAD DE PAMPLONA, 2020
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Plays described based on
regional interpretation



REGIONAL INTERPRETATION



REGIONAL FEATURES ON BATHYMETRY
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Embera
Ridge

Beata 
Ridge

Colombia 
Basin



SUBSURFACE DATABASE
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Study area of more than
250.000 km2

110.000 km of 2D seismics, 
about 6.000 km2 of 3D and 66 
Wells.



BASEMENT STRUCTURAL MAP
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ft

Time and depths maps
prepared for Basement, 
Cretaceous, Oligocene, Late 
Miocene and sea bottom.



LATE MIOCENE STRUCTURAL MAP
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ft

Trend of W-E faulting controlling
main depocenter



CHRONOSTRATIGRAPHIC CHART
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Six regional interpreted chrono charts

Horizontal scale strecthed to display
Magdalena Fan area



STRUCTURAL STYLES
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Six regional cross sections
prepared along the basin



PLAY CONCEPTS IDENTIFIED IN THE 
CARIBBEAN OFFSHORE OF COLOMBIA



Late Oligocene to Early

Miocene clastic reservoirs

on regional basement highs

SANDSTONES ON BASEMENT HIGHS

Play present in Guajira basin

associated with paleo highs.
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Line NZ-1999-9400 Line  NZ-1999-114

W                                                                                              EChuchupa-1Chuchupa-6

2.5 KM

SW                                                                                        NEChuchupa-6

5 KM

SANDSTONES ON BASEMENT HIGHS

Play proven in Chuchupa field,

and Orca-1.

To be tested in Tayrona

depression and west of

Chuchupa platform
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Line NZ-1999-9400 Line NZ-1999-159A

W                                                                                              ECampo Chuchupa

5 KM

SW                                                                                            NE

2.5 KM

SANDSTONES ON BASEMENT HIGHS

Play proven in Chuchupa field,

and Orca-1.

To be tested in Tayrona

depression and west of

Chuchupa platform
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Late Oligocene to Early -

Mid Miocene calcareous

reservoirs on highs with

shallow paleo bathymetry.

CARBONATES ON BASEMENT HIGHS

Play present in structures

associated with paleo highs.
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Line CG-2010-1113 Line CG-2010-115

NW                                                                                            SEBallena-1

5 KM

NW                                                                                            SEBallena-1

2.5 KM

CARBONATES ON BASEMENT HIGHS

Play proven in Ballena field, Perla

Discovery in W Venezuela.

To be tested in basement

highs in the Caribbean.
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FOLD BELT STRUCTURES

Anticline and monocline

structural closures in the

South Caribbean Deformed

Belt, involving rocks from

Late Oligocene up to

Pleistocene.

Play present in Guajira and

Sinu offshore. Absent in

Magdalena delta area.
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Interpreted Composite line

W                               EKronos-1

5 KM

W                                                                                                E

5 KM

FOLD BELT STRUCTURES

W-E Composite line

Proven in Kronos, Gorgon and

Purple Angel wells.

To be tested in structures

along the SCDB.
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Line COL-ANH-2014-54

NW                                                                                           SE

5 KM

NW                                                                                           SE

5 KM

FOLD BELT STRUCTURES

Line COL-ANH-2014-54

Proven in Kronos, Gorgon and

Purple Angel wells.

To be tested in structures

along the SCDB.
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Line CF-2006-89 Llinas and Rendon, 2021. Progradding submarine fans in the SCDB

NW                                                                                            SECalasu-1 (proy)

5 KM

Along the SCDB, strike slip

related structures are present, as

proven in Calasu-1 well. To be tested in structures

along the outer most side

of SCDB.

FOLD BELT (AND STRIKE SLIP) STRUCTURES
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ONLAPS AGAINST BASEMENT HIGHS

Onlap and structural

terminations of Cretaceous

and Tertiary sequences

against basement highs.

Play present in Guajira and

Colombia Basin.
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L-1976-04 504 L-1976-04 504

NW                                                                                           SEChimare 2-1 Santa Ana-1 

10 KM

NW                                                                                            SE

10 KM

ONLAPS AGAINST BASEMENT HIGHS

Proven in Santa Ana-1 and

Chimare 2-1 wells.

To be tested in Tayrona

Depression and Colombia

Basin.
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ANHCAY-2009-01 COL-ANH-2014-24E y 24

NW                                                                                            SE

10 KM

NW                                                                                            SE

10 KM

ONLAPS AGAINST BASEMENT HIGHS

Proven in Santa Ana-1 and

Chimare 2-1 wells.

To be tested in Tayrona

Depression and Colombia

Basin.

27



MIO-PLIOCENE CHANNEL COMPLEXES

Clastic deposits from

nearshore Magdalena fan

and other Neogene

paleodrainages.

Play present in Guajira and

Sinú offshore areas.
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Seismic image of Madgalena Delta Channel complex observed in 3D seismic by Martinez et al (2015)

W                                                                                               ECartagena-2

5 KM

MIO-PLIOCENE CHANNEL COMPLEXES

To be tested in offshore

Guajira and Sinú.

Proven in Cartagena-2 and

Mapale-1 wells.
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Seismic section west of Cabo de la Vela, Offshore Guajira

S                                                                                                 N

6 KM

MIO-PLIOCENE CHANNEL COMPLEXES

Channel complex observed in 3D seismic. Modified after Ecopetrol (2012)

To be tested in offshore

Guajira and Sinú.

Proven in Cartagena-2 and

Mapale-1 wells.
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DISTAL MAGDALENA FAN

Mid to late Miocene clastic

deposits from distal

Magdalena fan, filling

Colombia basin as far as

Hess Scarpment.

Play present in Colombia

basin, likely fed from K

source rocks.
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COL-ANH-2012-04 COL-ANH-2012-0

NW                                                                                            SE

25 KM

NW                                                                                            SE

25 KM

DISTAL MAGDALENA FAN

To be tested in Colombia

basin, in several

amplitude anomalies

associated to vertical

features representing

posible migration paths.

Magdalena fan infill models

supported by Idarraga (2019)

and Leslie and Mann (2020).
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…WITH MESOZOIC SOURCE ROCKS

Late Cretaceous with fair to

good TOC content and oil

prone character. Likely

preserved in hemigrabens in

Colombia basin and some

nearshore locations.

Interpreted in Colombia

basin from seismic facies,

wells and piston coring.
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Seismic line from ODP 999a to DSDP 153 Record of Cretaceous sequence (from ION-ANH 2021)

SW                                                                                             SE

10 KM

To be tested in Colombia

basin, as source rock for

overlying amplitude

anomalies.

Colombia basin and local

nearshore depocenters with

remnants of Cretaceous source

rocks.

…WITH MESOZOIC SOURCE ROCKS
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Section from SCDB to DSDP 153 Maturity model by Carvajal et al (2020) 

SE                                                                                             NE

30 KM
50 KM

To be tested in Colombia

basin, as source rock for

overlying amplitude

anomalies.

Colombia basin and local

nearshore depocenters with

remnants of Cretaceous source

rocks.

…WITH MESOZOIC SOURCE ROCKS
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MUD DIAPIRISM TRAPMENT FEATURES
Mud tectonics associated

structures, flanking and

overlying diapirs. Commoly

expressed in sea bottom as

mud volcanoes.

Interpreted as associated to

anomalous pressure and

densities, and methane

hydrate presence.
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GJ-2011-235 GUA-2014-14BP-018 

NW                                                                                           SE

2.5 KM

SW                                                                                            NE

5 KM

MUD DIAPIRISM TRAPMENT FEATURES

Regional distribution,

often breaking up thru

the sea floor.

Features commonly associated

with BSR, attesting the presence

of gas hidrates.
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MIO-PLIOCENE PROGRADDING SEQ.

Stacked and progradding

clastic developments

towards the edge of the

platform.

Identified in Mid Miocene

to Pliocene sequences in

Guajira and Uraba areas
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Locally in Guajira Late

Miocene progradding low

stand and Pliocene

agradding high stand.

TC-1988-110 PLAY Model by Vence (2008),  Vence and Mann (2020)

W                                                                                                E

5 KM 2 KM

MIO-PLIOCENE PROGRADDING SEQ.

Mid to late Miocene reservoir

and seal potential due to lateral

facies changes.

39



TRAPS IN FLOWER STRUCTURES

Pull apart structures and

faulted blocks related to

wrench tectonics.

Geographically related to

Oca, Cuisa and Santa Marta

fault systems.
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NZ-1999-109 Maturity model by Vence (2008) in Cuisa pull apart basin

S                                                                                               NCampo Chuchupa Almeja-1

5 KM

4 KM

TRAPS IN FLOWER STRUCTURES
Pull apart basin dipping

blocks, with likely

connection to deep mature

pre Miocene source rocks

Locally in Guajira and SNSM

areas, as result of wrench

tectonics in the región.
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ADDITIONAL PLAYS 
FRACTURED BASEMENT 

AS RESERVOIR

DIFFERENTIAL 
COMPACTION CLOSURES

ANTICLINES ON 
EXTENSIONAL SETTINGS

MASS TRANSPORT 
COMPLEXES

LISTRIC FAULTING 
RELATED CLOSURES
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…These plays are also

documented in the 2021

report (Atlas of Caribbean

Play Fairways Maps)….



PETROLEUM SYSTEMS EVIDENCES AND 
MODELLING



CRETACEOUS MATURITY MODEL

44

Model input from integrated structural
map, 1D model in seudowells. 
Thickness and SR quality from ODP and 
DSDP wells



OLIGOCENE CHARGE MODEL
Short and long distance

migration patterns identified.

Regionally, more oil vs gas

occurences are predicted by

the model .
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PLAY FAIRWAY MAPS



STRUCTURAL MAP

PETROLEUM SYSTEM MODEL 

PALEOGEOGRAPHIC MAP

IDENTIFIED PLAYS

FAIRWAY MAP

PLAY FAIRWAY MAPS
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Methodology from Dahl et al, 2020



PLAY FAIRWAY MAPS

Cretaceous source rocks

associated plays.
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PLAY FAIRWAY MAPS

FAIRWAY MAP FOR

CRETACEOUS RELATED PLAYS
STRUCTURAL MAP

PETROLEUM SYSTEM MODEL 

PALEOGEOGRAPHIC MAP

IDENTIFIED PLAYS
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PLAY FAIRWAY MAPS

Plays associated to Oligocene

to Early Miocene clastic and

calcareous reservoir rocks.

50



PLAY FAIRWAY MAPS

FAIRWAY MAP FOR OLIGOCENE –

EARLY MIOCENE RELATED PLAYS
STRUCTURAL MAP

PETROLEUM SYSTEM MODEL 

PALEOGEOGRAPHIC MAP

IDENTIFIED PLAYS
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PLAY FAIRWAY MAPS

Plays associated to Mid

Miocene to Pliocene clastic

reservoir rocks (including

turbidites).
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PLAY FAIRWAY MAPS

FAIRWAY MAP FOR MID MIOCENE –

PLIOCENE RELATED PLAYS
STRUCTURAL MAP

PETROLEUM SYSTEM MODEL 

PALEOGEOGRAPHIC MAP

IDENTIFIED PLAYS
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MAIN CONCLUSIONS



MAIN CONCLUSIONS
Caribbean Offshore basin of Colombia, with and extension of more than 250.000 km2 and considered a frontier province in 
northern South America, is becoming an exploratory emerging region. Encouraging results from seismics, piston coring, and 
drilling campaigns in the last decade indicate the presence of working petroleum systems, with a hydrocarbon potential in 
the level of 35 to 90 TCFG, and fair to good chances of finding liquid hydrocarbons. Two ongoing drilling operations would 
add valuable information on petroleum system elements in different provinces in the Caribbean.

Sixteen play types have been identified, with local and regional distribution. Stratigraphic character and thermogenic 
potential deserve further studies with 3D seismics and modern geochemical analyses.

Exploratory efforts in the Caribbean have been carried out during the 21st century in offshore Colombia, executed with state 
of the art concepts and technologies in a block by block (contract by contract) fashion.

This work presents the most recent efforts of Agencia Nacional de Hidrocarburos and the Dirección Técnica de 
Hidrocarburos –SGC- to use play based exploration approach to analyze the Caribbean Offshore in a single systematic 
project. Sixteen play concepts are reviewed, documented and updated. The summarized results, reported in an atlas format 
as play fairways maps, constitute a technical basis for fostering the exploration and investment  in this promising province.

Play Based Exploration is a methodology that allows to put together petroleum systems  and prospective geological features 
in a basin framework.  By identifying geological features of exploratory interest under the concept of play, explorers, 
decision makers and investors can rank geographic areas into the particular basin and allocate proper time, technical efforts
and economic resources to those projects where higher return and portfolio growth is expected. 
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QUESTIONS?


