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ABSTRACT 
 
The Pacific Coastal Province comprises the Tumaco, San Juan, Atrato and Urabá Basins.  Although 
these basins are laterally contiguous and related to an active margin (convergence of Nazca and South 
America Plates) each one is characterized by a distinctive geological framework.  The comparative 
regional stratigraphic and structural setting of these active basins as well as their petroleum potential is 
presented here using 2000 km of 2D seismic profile and information from fifteen exploratory wells.  Due to 
the lack of biostratigraphic control within these basins, only second order sequences were recognized 
based mainly on seismic information. 
 
The Tumaco Basin is a forearc basin that comprises four second order sequences, one pre-Miocene and 
three post-lower Miocene, which were deposited in deep marine environments.  The base of the 
Sequence B (lower Miocene) and C (upper Miocene) were deposited in submarine fan systems providing 
turbiditic coarse clastics.  The sequence A (pre-Miocene sequence) could have a thick potential source 
section of shale. 
 
The San Juan Basin represents a pull-apart basin comprising rocks from Paleocene to Quaternary, 
deposited mainly in deep marine environments as well as in neritic environments.  The Sierra 
(Oligocene), Conglomerado La Mojarra (lower Miocene) and Munguidó (upper Miocene) Formations, 
could provide potential clastic reservoirs.  In the Iró Formation also occurs competent rocks (cherts and 
limestones) highly fractured that represents potential fractured reservoirs.  The shaly section of the Iró 
Formation is a potential source rock in the basin. 
 
The Atrato basin is an interarc, which comprises by five second order sequences deposited mainly in 
deep marine environments from Late Cretaceous to Quaternary.  The base of the C and D sequences 
(Oligocene and middle Miocene respectively) were possibly deposited in submarine fan systems.  These 
levels could provide sandstones and conglomerates as potential reservoirs.  Source potential rocks could 
occur in sequence A (upper Cretaceous-lower Miocene) and sequence B (lower Eocene-Oligocene). 
 
The Urabá Basin represents a backarc basin which contains five second order sequences, probably 
deposited from Late Cretaceous to Quaternary, mainly in marine to transitional environments.  There are 
three levels with coarse clastic facies.  These three levels are in the upper part of the Sequence B 
(Oligocene), in the C sequence (Oligocene-middle Miocene) and in the sequence D (Middle Miocene-
Pliocene?), which have coarser facies toward the southwest.  The sequences A (upper Cretaceous?-
Eocene) and B (Eocene) contain pelitic facies in the depocenter of the basin that could be potential 
source rocks. 
 
The present study is a preliminar evaluation of the regional geology of the sedimentary basins of the 
Pacific Coast Province.  This evaluation provides new ideas about the different geologic features of 
basins developed in a same tectonic setting (convergent margin) and the implications for petroleum 
potential.  The different characteristics of these basins could be related to differential local rate of 
subduction, different angle of the Benniof zone, transcurrent faults, etc. factors beyond the scope of this 
paper. 
 
 
INTRODUCTION 
 
In Colombia, the regional evaluation and hydrocarbon exploration have been concentrated mainly in six of 
the eighteen existing sedimentary basins.  Nevertheless, and as a result of current global requirements to 
increase the geological knowledge of frontier basins, the exploration activities have been shifting towards 
more unknown zones, with higher risk, but also with cosiderable possibilities of large hydrocarbon 
discoveries.  Along these lines, the Pacific Coast Province (Fig. 1) appears to be an interesting and 
promising region for hydrocarbon exploration, since this province comprises four different sedimentary 
basins not yet well known geologically.  Besides, former studies have treated the Pacific Coast as part of 
the called Bolivar Geosynclinal (Schurtert, 1934, in Duque, 1971; Nygren, 1950, in Duque, 1971), which 
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was supposed to comprise two major Tertiary sedimentary cycles from the Caribbean sea of Colombia to 
the norhtwest coast of Perú.  Afterward, Bandy (1968) recognized three Tertiary sedimentation cycles in 
the Chocó area.  Later, Duque (1990 a) proposed the Atrato basin as a different sedimentary element 
within the Pacific Coast.  The purpose of this work is to propose four different sedimentary elements 
within the Pacific Coast: the Tumaco, San Juan, Atrato and Urabá basins.  Each one of these basins has 
its own tectonic setting, sedimentary history and hydrocarbon potential.  These elements define the 
Pacific Coast Sedimentary Province as an attractive area for research in convergent margins as well for 
exploration of new hydrocarbon reserves.  The most important characteristics of the four basins are 
described here, focused on the tectonic setting, stratigraphy and hydrocarbon potential. 
 
 
LOCATION 
 
The Pacific Coast Sedimentary Province is located in the western sector of Colombia comprising the 
lowlands of the Pacific and most of the shelf of the Pacific Ocean (Fig. 1).  The eastern boundary is the 
Western Cordillera of the Colombian Andes, and the western boundary is the bathymetric curve of 200 m 
and the Serranía de Baudó (Fig. 1). 
 
 
DATA BASE 
 
Several 2D exploration seismic programs have been carried out in the area from 1971 to 1992, both 
onshore and offshore reaching more than 15000 km and 15 exploratory wells have been drilled.  This 
study is based on 2000 km of regional offshore and onshore 2D seismic profiles and on the analyses and 
interpretation of geological information from the fifteen exploratory wells drilled in the province (Fig. 2).  
Also, regional gravity and magnetic surveys as well as geochemical and biostratographic analysis from 
cores and plugs are included. 
 
 
PACIFIC COAST SEDIMENTARY PROVINCE 
 
With this name is recognized the former named Chocó-Pacifico basin (Cáceres, 1990), to indicate the 
presence of more than one sedimentary basin in this region of Colombia .The term “Sedimentary 
Province” is used in sensu St. John et al. (1987) to define an area with sedimentary accumulations 
greater than 1000 meters of thickness, which includes basins,  and folded belts.  The Pacific Coast 
Sedimentary Province comprises the Tumaco, the San Juan, the Atrato and the Urabá basins (Fig. 3). 
 
 
REGIONAL GEOLOGICAL SETTING 
 
The Pacific Coast is framed within the global plate tectonics environment that has formed the Colombian 
western area after the collision of oceanic material from the Pacific paleoplate against South America, 
while separation of  South America and Africa the was taking place during the Mesozoic.  Plate 
convergence continues today with the Nazca plate subsiding beneath the western margin of South 
America.  In Colombia this convergence has resulted in accretion of oceanic rocks, represented mainly by 
the Western Cordillera.  The Atrato Fault System is the eastern boundary of the Pacific Coast 
Sedimentary Province to the south (Alvarez, 1983) (Fig. 4).  The Western Cordillera is composed of three 
allochthonous terranes (Etayo et al., 1983), the Cauca-Dagua terrane in the south, which represents an 
immature island arc (Barrero, 1979).  The central part comprises the Cañas Gordas terrane, composed of 
oceanic crust (Fig. 4).  The accretion of these two terranes took place during Late Cretaceous to -Early 
Tertiary times (Etayo et al., 1983).  The northernmost part of the Western Cordillera corresponds to the 
Buriticá Terrane (oceanic crust) accreted during the early Cretaceous (Etayo et al., 1983). 

Duque (1989), defined another tectonic element in the northwest part of the western Cordillera named the 
Dabeiba Arc.  The Dabeiba Arc was formerly included by Etayo et al. (1983) in the Cañas Gordas 
Terrane.  However the Dabeiba Arc is part of the named Chocó Block (Duque, 1990 b).  This block is 
considered an allochthonous terrane with no lithogenetic affinity with South America.  Based on 
microfaunal studies, its origin from latitudes as far as Guatemala and Mexico is proposed.  The Chocó 
Block is composed of three structural and lithogenetic elements: The Dabeiba and Baudó Arcs, the Atrato 
basin and the deformed Istmina zone (Fig. 4).  The Dabeiba and Baudó Arc show similar magnetic 
interpretation (Geoterrex, 1979) (Fig. 5) and similar gravity anomalies (Case et al., 1973, in Ocola et al., 
1975; Briceño, 1978) (Fig. 6) related to igneous bodies of oceanic origin.  The Uramita Fault System is 
the structural boundary between the Chocó Block and the Western Cordillera.  The San Juan Fault 
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System represents the southern boundary of the Chocó Block (Fig. 4). 

Based on the previous tectonic framework, four sedimentary basins can be recognized within the Pacific 
Coast Sedimentary Province (Fig. 3).  To the south, the Tumaco that represents a forearc basin related to 
the subduction process that originated the accretion of the Cauca-Dagua Terrane (Fig. 4).  Within the 
Istmina Zone the San Juan basin represents a transpresional pull-apart basin related to wrench tectonics 
of the Garrapatas and San Juan fault systems (Fig. 3-5).  To the north, the Atrato basin is associated to 
the evolution of the Chocó Block and represents an interarc basin (Fig. 3, 4).  In the northernmost part the 
Urabá basin (Fig. 3, 4) represents a backarc basin related to the extension of the Dabeiba Arc.  
 
 
STRATIGRAPHY 
 
The second order sequences defined for the four basins are different, both in number and lithology 
indicating different tectonostratigraphic controls on the formation and evolution of individual basins.  In the 
Pacific Coast Province Cretaceous oceanic rocks form the basement, on which Eocene to Pliocene 
sediments were deposited.  However, the presence of upper Cretaceous to Paleocene deposits towards 
the basin depocenter is possible, considering the great thickness of pre-Eocene intervals that can be 
observed in some seismic sections. 

In the Tumaco basin the basement is composed by the upper Cretaceous Grupo Diabásico (Nelson, 
1962; Barrero, 1979) (Fig. 7).  This group is formed by mafic vulcanites (diabases, basalts, pillow lavas), 
polymictic intercalations, chert, greywackes and calcareous siltstones (Nelson, 1962; Barrero, 1979).  
Overlaying the basement, four second order sequences (sensu Mitchum and Van Wagoner, 1991) were 
recognized (Fig. 7).  The Sequence A (pre-lower Miocene), is composed by two lithostratographic units.  
At the base, “Unit 1S” is composed by mudstones, sandstones and limestones.  This unit presents a 
facies change toward the north to conglomerates of the “Unit 1N”.  Overlaying these units occurs the 
Lower Cayapas Formation (Schweinfurth, in Wainoco, 1980) that consists of shales, claystones and 
siltstones with thin limestones and sandstone layers.  The Upper Cayapas Formation (Schweinfurth, in 
Wainoco, 1980b) caps this sequence, it is composed of claystones, sandstones and limestones.  These 
units would form mud diapires present in the basin.  Sequence B (middle Miocene-early upper Miocene) 
comprises at its base the Viche Formation to the south part of the basin and the Lower Naya Formation to 
the north (Fig. 7).  These two formations are coeval.  The Viche Formation is composed of siltstones and 
mudstones (Wainoco, 1980).  The Lower Naya Formation consists of  conglomerates and sandstones 
with interbedded tobaceous levels. The Angostura Formation occurs above the mentioned units in the 
south part of the basin and the Upper Naya Formation in the northern part, which are coeval.  The 
Angostura Formation consists of sandstones, conglomerates and tobaceous levels.  The  Upper Naya  
Formation consists essentially of shales, claystones and  sandstones with  thin intervals of  conglomeratic 
sandstones.  Sequence C (upper Miocene) comprises, in the lower part, the Chagüí Formation and in the 
upper part the San Agustin Formation (Fig. 7).  The Chagüí Formation is formed by alternating thick beds 
of claystones, shales, siltstones and calcareous mudstones interlayered with thick beds of sandstone and 
conglomeratic sandstones with volcanic tuff and mafic rocks fragments.  The San Agustin Formation 
consists of thick beds of claystones, siltstones and argillaceous siltstones iterbedded with thick beds or 
tuffaceous sandstones.  Sequence D (Pliocene) corresponds to the Guapi Formation and consists of  
conglomerates with thin limestone layers. 

In the San Juan basin no sequences were interpreted due to the high structural complexity of the basin 
and the lack of biostratigraphic information.  For this reason only the lithostratighraphic units are 
presented (Fig. 8).  The basement is composed of slates, quartzites, and meta-sandstones of the Lower 
Cretaceous Dagua Group (Nelson, 1957) and by mafic vulcanites such as basalts and diabases of the 
Upper  Cretaceous Grupo Diabásico (Nelson, 1962).  Overlying this basement lies the Iró Formation 
(Palaeocene-Eocene) formed by chert, siliceous shales, finely laminated black shales rich in organic 
matter, claystones, medium-grained grey lithic sandstones and grey limestones (Figueroa and Nuñez, 
1990).  Faneritic igneous rocks of variable composition are frequently interbedded.  Above the Iró 
Formation lies unconformably the Sierra Formation (Oligocene) consisting of basal conglomerates, 
limestones, calcarenites, siltstones and sandstones (Figueroa and Nuñez, 1990) (Fig. 8).  Overlying the 
Sierra Formation uncomformably occurs the San Juan Group (lower Miocene) formed by the Istmina, the 
Conglomerado La Mojarra and the Condoto formations (Figueroa and Nuñez, 1990) (Fig. 8).  The Istmina 
Formation includes fine clastic beds interlayered with conglomeratic lenses (Figueroa and Nuñez, 1990).  
The Conglomerado la Mojarra Formation is composed of conglomerates and conglomeratic sandstones 
with some siltstone and sandy claystone interbeds (Figueroa and Nuñez, 1990).  The Condoto Formation 
is mainly formed by sandstones, conglomerates, and shales (Figueroa and Nuñez, 1990).  Overlying 
unconformably the Condoto Formation is the Munguidó Formation (upper Miocene) (Figueroa and Nuñez, 
1990).  It is composed of grey and brown fine-grained to conglomeratic sandstones, rich in carbonaceous 
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material (Figueroa and Nuñez, 1990).  Overlaying the Munguidó Formation occurs the Atrato Formation 
(Pliocene-Quaternary), which is mainly formed by conglomerates and muddy siltstones (Figueroa and 
Nuñez, 1990). 

In the Atrato basin the Lower Cretaceous basement outcrops in the Dabeiba and the Baudó Arcs (Fig. 4).  
The Dabeiba arc is composed of diabases, basalts, tuffs and agglomerates of the Barroso Formation 
(Alvarez and González, 1978).  The Baudó Arc comprises basalts, agglomerates, tuffs and sedimentites 
(Case et al., 1971, in  Alvarez, 1983); sequences that by their similarity with those in the Dabeiba Arc may 
correspond with the Barroso Formation.  Overlaying the basement there are five second order sequences 
(sensu Mitchum and Van Wagoner, 1991) (Fig. 9).  Sequence A (Paleocene?-lower Eocene) comprising 
the Vallesi and Clavo formations.  The Vallesi Formation lies unconformably on the Cretaceous basement 
and is composed of siliceous limestones (cherty limestone) in thin layers, very tight and fractured, with 
thin interbeds of gray shales (Haffer, 1967).  The Clavo Formation is formed by very tight dark gray 
shales, siltstones and interbedded calcareous shales and  limestones, becoming sandier towards the 
depocenter and the eastern part of the basin (Haffer, 1967).  Sequence B (lower Eocene-lower 
Oligocene) corresponds to the Salaqui Formation (Fig. 9).  The lower part of this formation is unknown 
and there is only seismic evidence of this interval.  The upper part consists of well stratified limestones 
with lenticular chert layers, some tuffaceous marls and sandstones at the base (Haffer, 1967).  The 
eastern sector has terrigenous facies.  Sequence C (Oligocene-upper middle Miocene) is formed by the 
Uva and Napipi formations (Fig. 9).  In the depocenter and the western part of the basin the Uva 
Formation is composed of marls interlayered with claystones, mudstones, calcarenites and some 
limestones (Haffer, 1967).  To the east there is a facies change to sandy and conglomeratic facies.  The 
Napipi Formation consists of massive nodular siltstones and mudstones with occasional lenticular 
limestone beds (Haffer, 1967).  Toward the west, this facies is more calcareous.  Sequence D (Middle 
Miocene-Pliocene?) comprises the Sierra (Haffer, 1967) and Munguidó (Duque, 1990 a) formations (Fig. 
9).  The Sierra Formation is composed of massive and calcareous muddy siltstones, with interbedded 
sandstones and sandy limestones towards the depocenter and to the west of the basin (Haffer, 1967).  In 
the eastern side, this formation is composed of sandy-conglomerates with silty levels.  The Munguido 
Formation is formed by mudstones, shales and sandstones, with occasional marls levels and limestones 
to the top.  Sequence E (Pliocene-Quaternary?) corresponds to the Quibdó Formation and the 
Quaternary units.  The Quibdó Formation is formed by multi-colored silty sandstones, alternating with 
medium-grained clayly sandstones and occasional conglomerates with quartz pebbles (Haffer, 1967).  
Quaternary deposits are formed mainly by gravels, sands and sandstones, corresponding to alluvial 
deposits of the Atrato River. 

In the Urabá basin the basement is composed by the Upper Cretaceous Barroso Formation that consists 
mainly of volcanic rocks as basalts and diabases (Hall et al., 1972;  Alvarez and González, 1978).  
Overlying the basement rest five second order sequences (sensu Mitchum and Van Wagoner, 1991) (Fig. 
10).  Sequence A (Paleocene?-lower Eocene?) was identified based on seismic information.  Haffer 
(1967) predicted the presence of this interval in the depocenter of the Urabá basin and informally called 
this interval the “Chengüe Formation” taking the name for the same time interval defined the Sinú an San 
Jorge River areas (Lower Magdalena Valley Sedimentary Province).   Sequence B (Eocene-Oligocene) 
comprises the San Jacinto and the Maralú formations (Fig. 10).  The San Jacinto Formation is identified 
only on seismic information, but Haffer (1967) also inferred the presence of this interval in the basin and 
named it informally “San Jacinto Formation” taking the name from the same time interval found in the 
Sinú River region.  The Maralú Formation is composed of massive sandstones and conglomerates in the 
western part of the basin (Haffer, 1967); towards the basin depocenter the facies become dominantly 
muddy.  Sequence C (Oligocene–middle Miocene) corresponds to the Floresanto Formation that consists 
mainly of claystones and siltstones locally calcareous; there are interbedded thin sandstone and 
conglomerate layers (Haffer, 1967).  To the north, there are marls in the lower part of this formation.  
Sequence D (middle Miocene–Pliocene) is composed by the Pajuil Formation composed of alternation of 
thick sandstone and conglomeratic sandstone packages with very thick claystones and siltstone beds 
(Haffer, 1967).  Claystones beds increase upward in the section.  Towards the north, facies turn more 
argillaceous.  Sequence E (Pliocene–Quaternary) comprises the Corpa Formation that consists of 
sandstones, conglomerates and claystones, with conglomeratic facies towards the south.  The 
Quaternary is represented by alluvial deposits related to the Atrato River and are mainly claystones and 
conglomerates. 
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STRUCTURE 
 
The basins of the Pacific Coast Sedimentary Province have different tectonic setting within the 
convergent margin as well as different structural style. 

The Tumaco basin corresponds to a forearc basin, in an active margin, formed from Tertiary subduction.  
The subduction produced a depression parallel to the paleoline coast between the external accretional 
arch and the Western Cordillera, where the fill of the basin took place (Fig. 11).  The existence of a 
basement paleohigh can be seen, separating two depocenters in the basin, being the eastern depocenter 
deeper (continental area).  This paleohigh separates two sectors with different structural characteristics 
(Fig. 11).  Towards the continent, there is no major tectonic deformation, and only a slight folding 
generated mainly by incipient mud diapirism and minor faulting is observed.  Towards the ocean sector, 
there is a stronger structural deformation with mud diapirism (Fig. 12).  Narrow folds and high-angle 
normal faults dipping to the west are present. 

The San Juan basin is defined between the San Juan and Garrapatas fault systems (Fig. 4, 13), in the 
named Istmina deformed zone (Duque, 1989).  In this zone, the structures have a N45oE to N60oE trend.  
Compressive tectonics are evident with a strike component (Fig. 14).  The deformed strip is relatively 
narrow, with numerous facial changes (Figueroa and Nuñez, 1990); evidence of sindepositional tectonics 
makes correlation of reflectors difficult.  Due to the position of the two main wrench fault systems and the 
complexity this province could correspond to a pull-apart basin (Fig. 4, 13). 

The Atrato basin corresponds to an interarc basin zone developed between the Dabeiba and the Atrato 
Arches (Fig. 15).  The structures here have a N-S trend, with general symmetric and gentle folds.  The 
subsurface shows intense reverse low to medium angle faulting affecting Cretaceous rocks, and in a 
minor degree affecting the lower Tertiary section (Fig. 16).  Toward the South, close to the San Juan 
Fault system faulting increase affecting the Tertiary section. 

The Urabá basin represents a backarc basin developed behind the Dabeiba Arc (Fig. 17).  It has a 
N35oW to N45oW regional trend (Restrepo and Pérez, 1982).  In general, the Cretaceous sequence is 
affected by inverse faulting which occurred at the end of the Cretaceous during a strong compressive 
regime (Fig. 18).  In contrast, the Tertiary section shows little evidence of deformation (Fig. 18). 

 
 
HYDROCARBON POTENTIAL 
 

The Pacific Coast Province provides varied opportunities for hydrocarbon exploration and eventual 
discoveries, considering the structural and stratigraphic potential for hydrocarbon trapping and the 
presence of potential reservoirs.  This section describes the main regional leads based on the structural 
style, stratigraphic potential and reservoir potential prediction. 

Within the Tumaco basin the most interesting area lies on the eastern margin, considering  possible 
quartz supply from intermediate to acid intrusions located in the Western Cordillera (Fig. 11), which would 
substantially improve the reservoir quality.  The base of Sequences B (lower Miocene) and C (upper 
Miocene) were deposited in basin fans and slope fans providing turbiditic coarse clastics (Fig. 7).  These 
clastics could represent potential reservoirs for hydrocarbon accumulations.  The same area, being close 
to the block's deepest depocenter and being the one with the lowest pressure, is susceptible of having 
migration from the deepest zones.  Stratigraphic entrapment is especially attractive in this sector due to 
the presence of turbiditic reservoir units, which onlap toward the East.  Interest in this sector lies also on 
the possible presence of structural traps related to diapirism and faulted blocks which could be identified 
with higher seismic covering.  Geochemical analyses in the Chaguí-1 and Majagua-1 wells (Robertson, 
1988) (Fig. 2), as well as the presence of oil seeps are indicators of the presence of rocks with sufficient 
organic matter and maturity to produce hydrocarbons in this basin.  Sequence A (pre-Miocene sequence) 
could have a thick source potential section of shale (Fig. 7).  According to geochemical data from those 
wells, it can be concluded that rocks from the lower Miocene and Oligocene have been sufficiently buried 
and are thermally mature to allow oil generation.  Total organic content (TOC) obtained from analyses 
provides values up to 1%, the kerogen includes mainly vitrinite and intertinite (Robertson, 1988). 

The eastern part of the San Juan basin is considered of great interest due to the presence of sedimentary 
units affected by severe faulting (Fig. 13, 14) as well for the potential presence of stratigraphic traps 
related to the onlap of the Tertiary units to the east.  The proximity of this sector to a source area of 
quartz material derived from the Dabeiba Arch, probably produced sandstone bodies with good 
petrophysical characteristics.  The La Sierra (Oligocene), Conglomerado La Mojarra (lower Miocene) and 
Munguidó (upper Miocene) formations, could provide potential clastic reservoirs (Fig. 8).  The Iró 
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Formation (Paleocene-Eocene) has competent intervals (cherts and limestones) highly fractured, that 
represent potential fractured reservoirs.  Additionally, this could be a low-pressure area where 
hydrocarbons can migrate through faults and unconformities.  Geochemical analyses and active oil seeps 
(Figueroa and Nuñez, 1990) suggest the presence of source rocks in the basin.  The shaly section of the 
Iró Formation is a potential source rock in the basin (Fig. 8). 

The Eastern edge of the Atrato basin appears to be the best area for hydrocarbon accumulation (Fig. 15).  
The interest focuses mainly on stratigraphic traps due to the onlap of turbiditic reservoirs against the 
basement or unconformities (Fig. 16).  The reservoir quality improves toward the East considering the 
proximity to granitoid bodies in the Dabeiba Arc, which may have been an important quartz source.  The 
base of sequences  C and D (Oligocene and middle Miocene respectively) were possibly deposited in 
submarine fan systems (Fig. 9).  These levels could provide sandstones and conglomerates as potential 
reservoirs.  Hydrocarbon generation in this basin is a known fact, according to oil seeps and oil and gas 
shows found in the Buchado-1 well (Fig. 2), as well as by geochemical analyses (Robertson, 1988).  
Source potential rocks could occur in sequence A (upper Cretaceous-lower Miocene) and sequence B 
(lower Eocene-Oligocene) (Fig. 9).  Most of these intervals include intertinitic kerogen but in the Eocene 
interval occurs vitrinitic kerogen (Robertson, 1988). 

In the southwestern area of the Urabá Block the entrapment consists of stratigraphic traps or combined 
traps, assuming sealing through the Urabá Fault and onlaps against the Dabeiba Arc (Fig. 17, 18).  In this 
sector most of the Tertiary section was deposited after the emplacement of granitoid intrusives in the 
Dabeiba Arc, which may have been a quartz contribution zone increasing the reservoir quality.  There are 
three levels with coarse clastic facies deposited after the emplacement of the magmatic arc (Eocene) 
parallel to the Dabeiba Arc (Fig. 10).  These three levels are in the upper part of Sequence B (Oligocene), 
in Sequence C (Oligocene-Middle Miocene) and in the Sequence D (Middle Miocene-Pliocene?), which 
have coarser facies toward the southwest.  In the eastern area, there are possibilities of subthrust 
entrapments against the Uramita fault system (Fig. 17), however the sediment source area for this sector 
is not clear.  Oil seeps reported in the basin (Bernal and Luna, 1982) and geochemical analyses in the 
Necocli-1 well (Fig. 2) indicate the presence of source rocks in the basin.  Sequence A (Upper 
Cretaceous?-Eocene) and the base of Sequence B (Eocene) contains pelitic facies in the depocenter of 
the basin that could be potential source rocks (Fig. 10). 

 
 
CONCLUSIONS 
 
The Pacific Province comprises four sedimentary basins (Tumaco, San Juan, Atrato and Urabá basins) 
with different tectonic setting and structural style.  These basins were developed within the same major 
tectonic setting (convergent margin). 

Development of second order sequences control the distribution of potential reservoir and source rock 
intervals in each basin.  The tectonic setting controls the type of dominant trapping potential.  The 
understanding of different tectonic setting within a major tectonic framework conducts to a better 
prediction of source, reservoir, seal rocks and type of trapping. 

In the Tumaco basin the most interesting area for hydrocarbon prospection lies on the eastern margin, 
due to the possible quartz contributions from intermediate to felsic intrusives located in the Western 
Cordillera, which would substantially improve the reservoir quality.  Interest in this sector is related mainly 
to potential stratigraphic traps related to the onlap of the Tertiary units to the East and the possible 
presence of structural traps formed by mud diapirism and faulted blocks which could be identified with 
higher seismic coverage. 

The eastern part of the San Juan basin is considered of great interest due to the presence of sedimentary 
units affected by strong faulting as well as for the potential presence of stratigraphic traps related to the 
onlap of the Tertiary units to the East against the basement or unconformities.  The  proximity to a quartz 
source area from the Dabeiba Arc, probably produced sandstone bodies with favorable petrophysical 
characteristics. 

The Eastern edge of the Atrato basin appears to be a potential hydrocarbon accumulation area.  The 
interest focuses mainly on stratigraphic traps due to the onlap of turbiditic reservoirs and the presence of 
unconformities.  The reservoir quality improves toward the East considering the proximity to granitoid 
bodies in the Dabeiba Arc, which may have been an important quartz source. 

In the southwestern area of the Urabá Block entrapment consists of stratigraphic or combined traps, 
assuming sealing through the Urabá· Fault and onlaps against the Dabeiba Arc.  In this sector most of the 
Tertiary section was deposited after the emplacement of granitoid intrusives in the Dabeiba Arc, which 
may have been a quartz contribution zone for reservoirs. 
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CAPTIONS 
 
Figure 1. Location map of the Pacific Coast Sedimentary Province.  This province comprises de 

lowlands west of the the Western Cordillera and extends offshore to the present 
acrretional arc of the convergent margin between the Nazca and South America plates. 

 
Figure 2. Seismic sections and exploratory wells interpreted in this work.  Seismic  surveys were 

acquired from 1971 to 1991. 
 
Figure 3. Sedimentary basins of the Pacific Coast Province.  The province comprises four 

sedimentary basins: Tumaco, San Juan, Atrato and Urabá. 
 
Figure 4. Major tectonic and structural elements of the Pacific Coast Province.  The information 

was compiled from Galvis (1980), Garcia and Prince (1982), Alvarez (1983); Etayo et al. 
(1983) and Duque (1989). 

 
Figure 5. Regional magnetic map of the Pacific Coast Province converted to depth.  In the northern 

part is presented the final interpretation of blocks with different magnetic behavior.  Main 
depocenters are indicated by this potential field.  Notice the contrasting east-west trend in 
the central part (which represents the San Juan Basin) compared with the regional south-
north trend of the main depocenters.  The information was compiled from Aero Service 
(1977), Friedberg (1977) (in Ojeda and Calife, 1987) and Geoterrex (1979). 
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Figure 6. Regional gravity map of the Pacific Coast Province.  Main basement trends are parallel to 
the main depocenters observed in Figure 5, indicating a regional similar response of the 
two potential fields.  The information was compiled from Hayes (1966) (in Ocola et al., 
1975), Case et al. (1971) (in Ocola et al., 1975) and Case et al. (1971) (in Ocola et al., 
1975). 

 
Figure 7. Stratigraphy of the Tumaco Basin.  Second order sequences represent 

chronostratigraphic units comprising one or two lithostratigraphic units due to facial 
change.  Potential source and reservoirs intervals are indicated.  Inferred Paleocene and 
Eocene intervals are observed in seismic sections.  The column represents the total 
thickness in the depocenter of the basin. 

 
Figure 8. Stratigraphy of the San Juan Basin.  Due to the structural complexity of the basin second 

order sequences were not recognized, the lithostratigraphy is presented here.  Potential 
source intervals (including TOC and SCI values) and reservoirs intervals as well as 
depositional environments are indicated.  The column represents the maximum thickness 
of  section observed in the field as described by Figueroa and Nuñez (1990). 

 
Figure 9. Stratigraphy of the Atrato Basin.  Second order sequences represent chronostratigraphic 

units comprising one lithostratigraphic units or internal facial change.  Potential source 
and reservoirs intervals are indicated.  Inferred Eocene interval is observed in seismic 
sections.  The column represents the total thickness in the depocenter of the basin. 

 
Figure 10. Stratigraphy of the Urabá Basin.  Second order sequences represent chronostratigraphic 

units comprising one lithostratigraphic units or internal facial changes.  Potential source 
and reservoirs intervals are indicated.  Inferred Paleocene and Eocene intervals are 
observed in seismic sections.  The column represents the total thickness in the 
depocenter of the basin. 

Figure 11. Schematic dip regional cross section of the forearc Tumaco Basin.  Partially based on 
seismic information.  Note the presence of a local oceanic paleohigh separating two 
troughs during deposition of Sequence A.  Within the Western Cordillera occurs lower 
Eocene felsic intrusives providing quartz to the basin.  See Figure 2 for location.  
Adapted from Toksoz and Bird (1977) (in Miall, 1984) and Dickinson and Seely (In Miall, 
1984). 

 
Figure 12. Dip 2D seismic section 58, Tumaco Basin.  Structural traps could be related to the mud 

diapir.  Stratigraphic or combined traps could be related to the onlap at the base of 
sequences A and B.  See Figure 2 for location. 

 
Figure 13. Schematic dip regional cross section of the San Juan Basin.  Partially based on seismic 

information.  This is a narrow but deep basin, which are typical characteristics of pull-
apart basins.  See Figure 2 for location. 

 
Figure 14. Dip 2D seismic section 2600, San Juan Basin.  Note the intense reverse faulting affecting 

the basin.  Potential structural closures are present the  hanging wall of main faults.  
See Figure 2 for location. 

 
Figure 15. Schematic dip regional cross section of the interarc Atrato Basin.  Partially based on 

seismic information.  Note the presence within the Western  Cordillera of lower 
Eocene felsic intrusives (Dabeiba Arc) providing quartz to the basin.  See Figure 2 for 
location.  Adapted from Miall (1984). 

 
Figure 16. Dip 2D seismic section 18, Atrato Basin.  Note the intense reverse faulting affecting the 

basement and sequences A and B.  Stratigraphic traps could be related to the onlap at 
the base of sequences B, C, and D.  See  Figure 2 for location. 

 
Figure 17. Schematic dip regional cross section of the backarc Urabá Basin.  Partially based on 

seismic information.  The Dabeiba Arc is composed mainly of lower Eocene felsic 
intrusives providing quartz to the basin.  The Uramita Fault System is the Boundary 
between the Pacific Coast Province and the  Lower Magdalena Valley Province.  
Sequence A is out of the section in the deepest part of the basin.  See Figure 2 for 
location. 
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Figure 18. Dip 2D seismic section 16.5, Urabá Basin.  Note the intense reverse faulting affecting the 
basement.  Stratigraphic traps could be related to the onlap at the base of sequences B, 
C, and D.  Sequence A is out of the section in the deepest part of the basin.  See Figure 
2 for location.  
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