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Abstract

Over the years, several attempts have been made to reveal the stratigraphy of the prolific hydrocarbon bearing Tano Basin in Ghana. Howev-
er, with over two hundred well locations drilled in the shallow to deep water seismic coverage, there is a need to build on previous stratigraphic 
knowledge using recent, relevant data and available reports. Thus, this paper reviews the stratigraphy of the Tano Basin from available well data and 
reports. This review produced a summarized chronostratigraphic framework showing the various lithofacies distributions with the sedimentation 
periods through geologic time. The lithic fill in the Basin is controlled by notable structural configuration, a result of the rifting events which typically 
gave rise to two major depocenters suites amongst other. The stratigraphy of the Tano Basin is underlain by Precambrian Basement rocks, followed 
by sedimentation from the Pre-Aptian to Recent, associated with notable undifferentiated stratigraphic gaps, as either hiatuses or unconformities. 
The authors recommend further studies to ascertain the provenance and depositional processes that geologically characterize some of the inter-
esting revelations such as the localized Cenomanian calcarenite sediments, undifferentiated Aptian to Albian volcanic/ igneous intrusion amongst 
others to collapse or validate the diverse proposed hypothesis. 
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Introduction

The West African Transform Margin (WATM) is a notable hy-
drocarbon-bearing geologic province along the coast of West Af-
rica.1 The geographical location extends from the western coastal 
axis of Cote d’Ivoire, Ghana, Togo, Benin and to eastern Nigeria. It 
hosts a suite of sedimentary basins such as the Ivory Coast, Tano, 
Saltpond, Keta, Benin Basin and the Dahomey Embayment in the 

northwestern portion of the Gulf of Guinea. This family of basins 
share common geological characteristics such that they are wrench 
modified and infilled by rocks that are Paleozoic to Holocene.2 The 
Tano Basin (Figure 1) is a member of the family group of Basins 
along the WATM. Tano Basin occupies largely offshore and minor 
onshore extension in southwestern Ghana, with an aerial extent of 
at least 3000 square kilometers.3 
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The Basin is also referred to as Western Basin or Cape Three 
Points Basin, and it has been accorded the Cretaceous geologic age.5 
Similar and peculiar geological observations i.e., tectonics, struc-
tures and stratigraphy form the bases to relate and correlate the 
Tano Basin to some Brazilian Basins as conjugate pairs.6 Howev-
er, the Suriname-Guyana Basins in the Northeast-South-American 
margins also bear similar characteristics to the Tano Basin.7 

Dated back to 1896 and up until now, the Tano Basin has been 
noted for its potential hydrocarbon resources.8-11 The occurrences 
of oil seepages attracted earlier explorers to search for oil and gas 
onshore in the 1890s. Exploration continued to the offshore regions 
as efforts were made to understand the petroleum systems of the 
Basin. The year 2007 marked a breakthrough with the discovery 
of the commercial Jubilee field.12-14 The drilling campaign boomed 
exponentially following the jubilee discovery and this led to sever-
al other discoveries, with some developed into subsequent hydro-
carbon-producing fields like the Tweneboa Enyenra and Ntomme 
(TEN) and Sankofa Gye-Nyame fields. 

In all this, attempts have been made by some researchers to 
reveal the stratigraphic outlook of the Basin with its geologic ages 
using Basin analysis activities. Works of the Ghana National Petro-
leum Corporation (GNPC), 3,4,6,10,15,16 and others have had a fair share 
of revealing the stratigraphy of the Basin with available wells and 
seismic information. As a matter of fact, more than 200 (Two) hun-
dred well locations have been drilled in the Tano Basin.17 Following 

this, it is essential to update the stratigraphic knowledge of the Tano 
Basin. Thus, this paper aims to generate a chronostratigraphic sum-
mary of the Tano Basin from the available well and seismic data.

Geological Settings 

The Cretaceous Tano Basin is a marginal sag basin which over-
lies the remnants of a wrench-modified, interior fracture basin 
formed prior to the continental rifting and opening of the Atlan-
tic Ocean in the Early Cretaceous. The formation of the Tano Ba-
sin just like other Basins on the WATM was a consequence of the 
Atlantic Rift System which was initiated in the Late Jurassic when 
the paleocontinents of South America and Africa began to break 
up and drifting occurred (Figure 2). The Basin is believed to have 
evolved through a complexity of tectonic events over geologic time, 
and architecture as continental to oceanic rifting in a large-scale 
transform fault.18 The continental rifting events resulted in a pull-
part basin in the Late Jurassic but modification followed by wrench 
tectonic events during the Mesozoic Era. The rift propagated in the 
eastward direction triggered an oblique motion, which translated 
to transform faulting, subsidence, fracture zones and subsequent 
sag that has reflected tectonic imprints in the Tano Basin.19,20 Some 
of the principal effects of this tectonic complexity led to the forma-
tion of localized sub-basin in some offshore locations.21

The Romanche Fracture Zone (RFZ) is one of the three main 
WSW-ENE trending structures in the Gulf of Guinea that intercepts 
the Tano Basin (Figure 3). However, the RFZ has been stable flow 
lines that have contributed to the tectonic evolution and structures 
we have in the Basin. 

The three main tectonic phases (pre-rift, syn-rift and post-rift) 
in the Tano Basin controlled the accommodation spaces which sub-
sequently allowed for lithic basin fill.22 The accommodation space 
created by the opening and the deepening of the South Atlantic 
Ocean was filled with continental and marine sediments which 

Figure 1: Map showing the location of the Tano Basin in relation 
with other basins on the Ghanaian margin of West Africa.4

Figure 2: Cretaceous stages in the Mesozoic breakup of Africa 
and South America tectonic evolution of the Equatorial Atlantic, 
showing the approximate location of the Tano Basin.1
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range from Early Cretaceous to the Recent.23 Clastics supplied to 
the Basin were contributed from some river sources like the Riv-
er Ankobra and Tano, and there has been direct evidence of sedi-
ment delivering shelf delta systems, as it is responsible for the large 
deposition of turbidites in the slope to the basin floor.4,9 However, 
the average thickness of the sedimentary fill within the Tano Ba-
sin is at least 3km.1 The present-day Tano Basin is characterised by 
a topographical steep nature and a broad continental shelf along 
its continental margins. The Cote D’Ivoire-Ghana Ridge (CIGR) and 
Ghana Escarpment (GE) intercepts parts of the Tano Basin.6 

The Cretaceous Composite Total Petroleum System (CCTS) ex-
ists in the Tano Basin just like other basins on the WATM, where the 
principal sources rocks are the Albian, Cenomanian and Turonian 
marine shales, the reservoirs are the Upper Cretaceous sandstones, 
the trapping configuration articulated by fault blocks, syn-trans-
form structural and stratigraphic traps, and sealing provided by 
intraformational marine shale and shale/mud filled channels.1 The 
Basin has identifiable plays such as the Albian, Cenomanian, Turo-
nian, Campanian and Maastrichtian.5 

Methods

In line with the aim of the study, some relevant literatures were 
consulted. Some of the works of Davies,3 Attoh,6 Brownfield and 
Charpentier,1 Dailly,15 and Bempong4 amongst others, formed the 
core contributors to the discussions. Also, some relevant well infor-
mation (Biostratigraphy and End of well reports), as well as earlier 
stratigraphic sections by the Ghana National Petroleum Corpora-
tion (GNPC) were used. With over 200 (Two hundred) wells drilled 
so far in the Tano Basin, representative wells in each exploration 
block according to the 2022 Ghana Offshore Activity Map created 
by the Petroleum Corporation of Ghana were also taken into consid-

eration as a correlation guide (Figure 4). In all, at least two (2) rep-
resentative wells were selected to represent each of the licensing 
blocks, and they were correlated from the North to the South (shal-
low to deepwaters). Specifically, the well reports were reviewed 
for the lithofacies distribution along the correlated directions with 
respect to the associated geologic time interval, generally from the 
Paleozoic to the recent.

Results and Discussions

Review of previous works

GNPC26 built a stratigraphic sequence of the Tano Basin based 
on available well and seismic information. Some of the discoveries 
made in the near onshore to shallow waters environments, such 
as the North and South Tano discoveries constrained the results. 
The stratigraphic presentation spans the geologic interval from the 
Lower Cretaceous to the Quaternary Figure 5. Basically, the tecton-
ic events that characterised the Basin formation were labelled and 
expressed as rift sequence and drift sequence. The rift sequence 
dominated the Lower Cretaceous (Aptian to Albian interval) while 
that of the drift sequence is from the Upper Cretaceous to the Qua-
ternary. The rift sequences represent the onset of the rifting as the 
South Atlantic opened while the drift sequence is expressed by a 
post-rift thermal sag with flexures (sediment loading) triggered by 
oceanward subsidence.

The variation of lithofacies reported was sandstone, sand/silt 
mix, shale and limestone. Unconformities/ gaps in the deposition 
were recorded as well. Shale dominated the lithofacies from the 
Turonian to the Lower Maastrichtian. The limestones dominated 
the Cenomanian with conspicuous unconformity which cuts into 
the Upper Albian and appeared as channels/canyons.

The Upper Maastrichtian to Tertiary interval bears mostly 
sand/silt lithofacies with identical unconformity/sedimentation 
gaps patterns at the Maastrichtian, Paleocene and Eocene levels. 
However, there are virtually no stratigraphic records of the Oligo-

Figure 3: Geologic map showing some of the major fracture 
zones, sediment thickness as well as the oceanic-continental crust 
boundary of the Tano Basin in relation to other basins in the Gulf 
of Guinea province.1

Figure 4: The Tano Basin showing the various exploration offshore 
blocks from shallow to Deep waters, the red dashed line indicates 
the wells correlation direction.24,25
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cene from the North to the South Tano discovery. This erosion or 
unconformity cuts into the Eocene level, being expressed as subma-
rine channel features. This systematic erosion has been termed the 
Miocene-Oligocene Unconformity (MOU). Notable seismic markers 
were the Base Cenomanian, Turonian, Santonian Marker, Lower Eo-
cene and others.

The RFZ propagate through the Equatorial Atlantic Region and 
the Gulf of Guinea Province. Thus, Attoh6 sought to investigate this 
eastern propagation of the RFZ which intercepts parts of the Tano 
Basin. They revealed from the investigation that the stratigraphic 
records of the Tano Basin formed from the effect of the transpres-
sion and uplift on the Romanche transform margin based on the 
evaluation of available multichannel seismic reflection data from 
offshore Ghana. Again, the three major sedimentary sequences were 
captured as pre, syn and post-rift strata in the calibrated seismic 
profiles. The pre-rift sequence is largely the Paleozoic strata which 
ranged from Devonian to Carboniferous age rocks. The Aptian to 
Albian distinct siliciclastic continental facies characterises the syn-
rift which was a resultant deposition of the continental-continental 
shearing stage. Subaerial erosions manifested on the seismic strati-
graphic records with lateral variation and crustal thickening and 
folding, all due to the effect of ridge transform tectonic events.

Brownfield and Charpentier1 also captured aspects of the strati-

graphic sequence of the Tano Basin while reporting on the Geology 
and Total Petroleum Systems of the Gulf of Guinea Province (GoGP) 
of West Africa. They indicated that the Tano Basin bears peculiar 
geological relation to other basins along the passive margins to the 
South Atlantic regions such that, there is the absence of halokinesis 
and the dominance of transform tectonics. Generally, they stated 
that the tectonic evolution of the GoGP is in three phases and each 
phase bears peculiar stratigraphic sequences. The first phase is the 
intracratonic Precambrian to Triassic rocks and continental to mar-
ginal marine Jurassic to Lower Cretaceous rocks while the second 
phase is the Lower Cretaceous to the Late Albian rocks, and the 
third phase is the Cenomanian to Holocene rocks. The lithofacies 
associations of these phases were well discussed in their reports.

Dailly15 discussed the stratigraphy of the Tano Basin when 
looking at the Jubilee field discovery and its co-relation to the ex-
ploration of Cretaceous stratigraphic traps in the GoG. The major 
highlight described the depositional focus of the Basin as a thick 
deep-water clastic sequence belonging to the Upper Cretaceous, 
and a modest Tertiary section. A chronostratigraphic chart was one 
of their core contributions to understanding the Tano Basin (Fig-
ure 6). The rock sequence discussed ranged from the Jurassic to 
the Tertiary. Generally, the lithofacies are the shelf and upper slope 
facies, the widespread claystone basal sequences, slopes and basin 
floor clastics, carbonate reefs and undifferentiated continental fa-
cies. The Jurassic were undifferentiated pre-rifted continental rock. 
Some of these rocks were noted at the Albian and Cenomanian lev-
els. Also, the shallow to shelf areas had some older mud-filled can-
yons cutting through from Campanian to the Upper Cenomanian 
level, and a younger Tertiary canyon. Carbonate reefs dominated 
the Cenomanian level in the shelf region and the zones closer to the 
RFZ ridge from the Cenomanian to the Coniacian. Notably, the stra-
tigraphy of the Tano basin is styled by the tectonic configurations; 
which are transtension, transpression, post kinematics I and post 
kinematics II. 

Bempong16 applied sequence stratigraphic principles to under-
stand the depositional settings and hydrocarbon prospectivity of 
the Campanian interval of the Basin using seismic and well data. 
The Campanian interval was dominated by a slope fan of about 
410m thickness, with lithofacies successions of mud/shale with 
sand intercalation. Although the Campanian interval represented a 
low system tract, a period that allowed continental algae-rich fresh-
water run-off to the lowered erosional base. Thus, accounting for 
the clastic sedimentation (sands) encountered in the Campanian 
interval.

Akaba11 studied the regional stratigraphic framework of the 
Tano Basin, with extension to the other marginal basins of Ghana, 
using the principles of sequence stratigraphy. He suggested that the 
lithic basin-fill within the various stratigraphic intervals of the Tano 

Figure 5: Stratigraphic sequence of the Tano Basin based derived 
North and South Tano discovery.26
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Basin had stacking patterns that reveal the presence of both alter-
nating fining-upwards and coarsening-upwards facie.

Stratigraphic relation of the Tano Basin to other coastal 
basins in Ghana

The Tano Basin bears peculiar stratigraphic relations to other 
coastal basins of Ghana i.e., the Central/Saltpond Basin and Accra/
Keta Basin. Some workers are of the view that the Basin should be 
grouped as one i.e., offshore/marginal basins of Ghana. Further-
more, others have suggested that they should be grouped as one 
but recognized as individual sub-basins of the bigger marginal Ba-
sins of Ghana. However, in relation to the geologic age of formation, 
there seem to be some markable differences. The Tano and Keta 
Basin are Cretaceous in geologic age while the Saltpond Basin is 
Paleozoic. The three Basins all received a fair share of the wrench 
tectonic that occurred in the Cretaceous in the GoGP with similar 
geological characteristics and infill rocks from the Paleozoic to Ho-
locene.2 It is important to note that there seems to be no parallel 
sedimentary fill across the Tano Basin and the other coastal basins 
of Ghana. However, the Tano Basin and the Keta Basin have identi-
cal stratigraphic sequences which agree with their tectonic stages 
i.e., the pre-rift, syn-rift and post-rift stratigraphic sequences. Some 
of the Devonian and Carboniferous aged sequences encountered in 
the deepest wells of the Central/Saltpond Basin can be correlated 
to similarly aged sequences of the Tano Basin.1,15 However, this rela-
tion can only be valid based on well-calibrated seismic correlation 
for the two Basin, because the number of wells drilled so far in the 
Tano Basin is yet to penetrate the Devonian/Carboniferous aged 
geologic interval. Notably, the clastics that fed into the Tano Basin 
in the Cenozoic Era were largely received from the paleo Volta River 
drainage systems at a time when the basin had undergone reorga-
nizations.15 Some of the physical descriptions of the lithofacies are 
presented in Table 1. The description provided was obtained from 
mud logging of a selected well.

Chronostratigraphic discussions

Sedimentation in the Tano Basin is structurally controlled as 

earlier stated. Two major depocenters suites have been recognized. 
They are the northern and southern depocenters suites.15 These 
depocenters are like mini pockets and localized basins, which are 
separated from one another by a large transpressional ridge called 
the South Dixcove Ridge. The South Tano ridge is one of the notable 
examples of northern depocenter suites. In all, most of the ridges 
formed are a ripple effect of the RFZ. The Ghana National Petro-
leum Corporation (GNPC) has several groupings within the Tano 
Basin such as; Shallow Water Tano, Central Tano, Deep Water Tano, 
Cape-Three-Point, Deep Water Cape-Three-Point and more. These 
sub-groups by GNPC are based on factors such as local geological 
evolution, the expected petroleum play type, the geological interval 
of focus for the Late Lower to Upper Cretaceous reservoirs, source 
rocks and sealing potentials.

Table 1: Physical descriptions of some selected lithofacies.

Litho-facies General physical characteristics

Claystone 
Medium dark grey to grey, firm to hard, sub platy 
to sub fissile, micro-micaceous, trace pyrite, trace 
glauconite specks, non-calcareous, slight swelling.

Limestone

Medium grey, medium dark grey, moderate yellow-
ish brown, dark yellow, soft to firm, occasionally 
hard, sub blocky to blocky, amorphous mudstone 
texture, microcrystalline, argillaceous, trace glauc-
onite.

Sandstone 

Olive grey to greenish grey, medium grey, very fine 
to free gravel, well sorted, well rounded, firm to 
hard calcareous, local lamination of quartz, silty ma-
trix, poor to moderate visible intergranular porosity. 
Traces of micro-pyrite.

Marl Pale grey, light brown-grey, often mottled, abundant 
dark argillaceous, microlamination.

Siltstone 
Light-yellowish grey-brown occasionally off-white, 
firm to hard, brittle, friable, clean, trace calcareous, 
inferred well indurated.

Dolomites 
Olive grey to brownish grey, moderate yellow, firm 
to hard, sub blocky cryptocrystalline, dense and 
tight.

Shale 

Light to dark greys to dark brown grey, firm to 
moderately hard, platy to fissile, locally silty, slightly 
very finely micaceous, non-calcareous locally grad-
ing into argillaceous siltstone.

The chronostratigraphic summary of the Tano Basin shows that 
bathyal and neritic claystone are the dominant lithofacies and are 
widely spread from shallow to deep waters Figure 7. The Precam-
brian Basement rocks are the oldest when discussing the stratigra-
phy of the Tano Basin.

The nature, types and specific features of rocks that character-
ise the Precambrian are unknown because no well has been drilled 
yet to that depth. However, general geological reasonings will com-
fortably attribute the likely kinds of rocks to be that of conventional 
or typical basements rocks of most sedimentary basins worldwide. 
For the pre-Aptian to Albian Age interval which coincides with the 
pre-rift or pre-transform tectonic evolution stages, continental 

Figure 6: A stratigraphic chart of the Tano Basin.15
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rocks have been speculated and most probably siliciclastic compo-
sitional rocks.1 This uncertainty was cleared by Kjemperud,2 when 
they reported conglomerate and sandstone beds of considerable 
thickness were deposited in the continental environment. To the 
adjacent western basin of the Tano Basin i.e., the Côte d'Ivoire ba-
sins, Lower Carboniferous rocks have been encountered in one of 
the wells (CTS-1 namely) drilled.27 Moreso, these equivalent Pa-
leozoic rocks crop out at the Cape Three Points. The eastern adja-
cent Keta Basin which bears a similar pre-transformed stage was 
recorded as a period of non-deposition and packed with numerous 
erosional activities. Due to the nature of the direction of erosion 
which trended in the eastward direction, it is presumed that most 
of these Jurassic rocks were preserved in the Tano Basin.1

The syn-transform/ syn-rift stage spans the Aptian to Albian 
Age. The Aptian level is capped by lacustrine shale deposition and 
some localized undifferentiated Jurassic/volcanic intrusions. The 
occurrences of these intrusive and volcanic rocks aptly indicate 
geologic activities such as volcanism and faulting were initiated in 
the Early Jurassic.1 Shallow marine sands are pockets in a neritic 
claystone blanket though with eroded/missing rock records at the 
far deep waters areas. The Albian showed more shallow marine 
sands pinching out at the bathyal claystone. There were localized 
turbiditic fan deposits dispersed in the deeper water terrains. This 
syn-transform deposition was mostly in a continental and marine 
environment in the latter phase.2,27 The regional Albian Unconfor-
mity (AU) is a clear indication of the cessation of the syn-rift stage 
as it separates most of the Albian from the Cenomanian.28,29 The 
conjugate marginal basins of Brazil bear the AU and these occur-
rences formed the basis to support the fact that the two continents 
(South America and Africa) were together in some geologic past 
as they all share similar geologic histories.1 The post-transform 
lithofacies were deposited in an alternating transgression and re-
gressive cycle, although there was a major Cenomanian flooding 
event which facilitated most of the pelagic carbonate deposition.15 

Some geologic processes and effects conditioned the deposition of 
the calc-arenite facies. However, an unproven/untested hypothesis 
suggests that most of the calcarenite encountered was a result of 
eroded sandstones rich in quartz minerals from up-dip RFZ ridges 
in the adjacent slope to basin floor terrains, which were then in-
corporated into the carbonates deposits. A close observation of the 
seismic profile from the shallow to the deepwater shows that some 
of the Turonian and Cenomanian sediments are missing or eroded, 
particularly close to the vicinity of the shallow water environment. 
The shallow marine sands encountered at the Maastrichtian and 
Campanian levels are pockets in neritic claystone while the farther 
turbidites fans and sands are localised in the bathyal claystone. The 
occurrences of glauconite in association with the sands at the Cam-
panian level suggest a shallow marine environment. Though local-
ized carbonate occurrences were encountered at the Maastrichtian 
and Santonian levels. Some other localized unconformities are seen 
in the Lower and Upper Campanian levels. However, the larger 
missing sections are at the Turonian and Cenomanian levels near 
the nearshore environments. 

The Cretaceous and the Tertiary intervals are differentiated by 
a regional marker on most seismic profiles in the Tano Basin. As a 
matter of fact, this regional seismic marker is referred to as the Base 
Tertiary or KT Boundary. This regional seismic marker is a bright 
event with positive amplitude reflection traces in most seismic sec-
tions.16 The Tertiary Period represents parts of the post-transform 
sequences as largely bathyal and Neritic claystone with numerous 
occurrences of unconformities, erosional systems and minor lo-
calized shallow marine sands. This major unconformity/erosional 
system is the regional Miocene-Oligocene Unconformities (MOU). 
The MOU is an erosional system that characterizes the Mid-Tertiary 
stratigraphic intervals of the Tano Basin.1,16 Kjemperud attributed 
the cause of this MOU to a thermal subsidence event during the Ter-
tiary period. Although, Attoh2 suggested that the MOU was due to 
a transpressional deformation associated with crustal thickening 
and folding, triggering subaerial erosions that are observed on seis-
mic and well data. However, Dailly15 suggested that there was major 
slumping, and possible basin rotation in the Tertiary Period that 
could have led to the formation of the MOU. Sedimentation in the 
Tano Basin continues with contributions from pelagic and hemipe-
lagic, typically of clastics depositional processes.

Conclusion

A stratigraphic discuss of the Tano Basin has been presented 
based on the available literature, coupled with information derived 
from seismic and well data from selected wells. There are notable 
similarities and differences between the Tano Basin with the other 
coastal Basins of Ghana. Sedimentation in the Tano Basin is styled 
according to structural configurations and the depobelts which 
align with the tectonic evolution of the Basin. The lithofacies dis-

Figure 7: A Chronostratigraphic summary of the Tano Basin from 
Shallow to Deep-waters, PTS is coeval to the initiation of intra-con-
tinental transform rifting.15,26
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cussed were in context with the sequences of the rift stages i.e., the 
pre-rift, syn-rift and post-rift. The summarized chronostratigraph-
ic framework produced reflects the lithofacies distribution along 
a chosen correlation line from the shallow to deep waters. The 
neritic and the bathyal claystone are the most abundant of all the 
lithofacies. Shallow marine sands were dominants at the Maastrich-
tian, Campanian, Santonian to Coniacian, Albian and Aptian levels. 
The turbidities fans/sandstones were more present farther at the 
deep-water regime. Several localized unconformities/hiatuses 
sandwich the depositional processes in the Basin. However, there 
are undifferentiated volcanic/igneous intrusions at the Aptian to 
Albian levels even though the Jurassic Period was characterized by 
a lot of volcanic activities and faulting. There are two major regional 
unconformities i.e., the older Albian unconformities and the young-
er Miocene-Oligocene unconformities, and they all depict peculiar 
geological events in the Tano Basin. In all, there is a call to look into 
some of the interesting revelations such as the geological process 
and events that gave rise to the Cenomanian calc-arenite sediments 
and many others.
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