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_____________________________________________________________________________________ 

Abstract 

The study of many multichannel seismic profiles, keyed by some exploratory drilling has permitted to 

recognize,  within the sedimentary cover that covers the Ivorian platform five major litho-acoustic 

sequences separated by unconformities of either  tectonics or erosional origins. The analysis leads to the 

conclusion that this region of the Ivorian margin is primarily the result of syn rift phase, in a transforming 

environment, which allowed the accumulation and deformation of thick terrigenous deposits during the 

Aptian / Albian. These are then unconformably covered, by a series of Upper Cretaceous / Eocene 

sediments, recorded with the great cycles of alternating low and high sea levels. The entire coverage is 

then very intensely eroded by higher erosion during the Oligocene / Lower Miocene, probably also 

correlated to periods of low sea level. The whole is surmounted by a thick prograding sedimentary prism 

whose deposits are subject to gravitational instabilities. 
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_____________________________________________________________________________________ 

Introduction 

The narrow onshore  sedimentary basin of Côte d'Ivoire, which outcrops between the region of Fresco in 

the West and the Ghanaian border on more than 300 km and which began to develop during the lower 

Cretaceous (Kennedy, 1965; Reyment, 1969; Machens, 1973 Reyre, 1984 ) extends offshore to the south 

by a platform covered with a thick sedimentary series (Simon and Brou, 1984), which is itself a transition 

with the deep basin of Côte d'Ivoire-Ghana (Delteil et al ., 1974, 1974, Mascle, 1976; Blarez 1986, 

Sombo, 2002). These three areas are located on the northern margin of the Gulf of Guinea, whose creation 

is part of the history of the South Atlantic opening. The development of this segment of the margin is, in a 

particular context dominated by transcurrent movements (Mascle and Blarez, 1986). Two important 

phases are usually recognized: an initial phase of rifting, of pre-Albian age, remobilized in a 

transtensional structural type (Blarez, 1986) of weakness areas of the Pan African crater (Kennedy, 1964, 

1965; Reyment, 1969, 1980, Machens, 1973 Reyre 1984, Sombo, 2002). Transforming   corridors are 

thus created, originally intra continental, within which areas of crustal thinning are developed, and in a 

second, post-rift phase, starting from the Albian, the progressive oceanization of the current Gulf of 

Guinea followed, gradually establishing communication between the South and Central Atlantic. 
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We hereby present an analysis of the main sedimentary units covering the Ivorian continental shelf, off 

Abidjan, together with their structures. This study is based on the interpretation of seismic stratigraphy of 

2140 km of multichannel seismic reflection profiles kindly provided by the direction of hydrocarbon in 

the ministry of mining and petroleum resources of Côte d'Ivoire. Stratigraphic wedging of these sets were 

performed using simplified logs of petroleum exploration wells also provided by the same organization. 

 

 

I- Major seismic units of the Ivorian platform 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Fig. 1: The main sequences of the continental margin of Côte d’Ivoire 
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Figure 1 shows on a seismic section of North-South direction, the succession of five main litho-acoustic 

sequences, identified within the sedimentary cover of the Ivorian platform. From bottom to top, we 

distinguish: 

 

Sequence, S1. 

The latter seems to be composed of strong sub-parallel reflectors, rather discontinuous at the base while 

perpendicular profiles to the coast show that this sequence evolves from west to east, then it can be 

divided according to sectors in two or three sub-sequences separated by locally very marked internal 

unconformities. S1a, the deepest one, quite thick (1.5 to 2 sdt) is characterized by relatively high energy 

reflectors but very discontinuous as it is highly fractured, this unit is locally covered by a discordant, 

sigmoid formation, S1b, involving a southward progradation.A third sub-sequence S1c,  is an aggrading 

set, mainly consisting of continuous reflectors and filling depressions of the roof of structural units above. 

Correlations, especially with the IVCO 2 well, indicate that these units correspond to coarse clastic 

sediments (conglomerates, sandstones, shales) of Aptian-Albian age for the undifferentiated fracture sub-

sequence, of middle Albian age for the intermediate sub-sequence, and finally of upper Albian age for the 

terminal sub-sequence which is itself limited to the roof by a major regional unconformity: the Albo-

Cenomanian discrepancy (Sombo, 2002). This S1 sequence corresponds to deposits that accompanied the 

initial syn rift margin creation and is very similar to clusters identified by scientific drilling during the 

ODP 159 leg in the current deep margin (Mascle et al., 1996, 1998). 

 

Sequence S2  

Sequence 2 is also subdivided into two subsets showing variations from west to east. Subsequence S2a 

consists of parallel and sub-parallel reflectors, with some local internal reflections more discontinuous 

and oblique. S2b, separated from the previous one by a very marked internal discontinuity, offers a 

seismic facies of strong hummocky reflectors with locally acoustically transparent passages. Correlations 

with drilling indicate that S2a consists essentially of finely laminated clays, marls and silts with now and 

then, some past carbonates, all deposited in a low energy marine environment. The age of this formation 

ranges from Cenomanian to Campanian. S2b corresponds to clay deposits originally carbonated, but 

having recorded the effects of sea level lowering which itself has resulted in erosion with internal 

installation of a system of channels.  This set is of Campanian-Maastrichtian age. 

 

Sequence S3 

This sequence is essentially constant in thickness from west to east, but with a clear thickening from north 

to south. Towards its base, it has a rather acoustically transparent set overlain by prograding reflectors of 

sigmoid trend. The whole indicates a constant southward prograding phenomenon pointing to a net 

expansion of the platform during this period. This set, which also corresponds to clay deposits with 

interbedded carbonated beds of silt and fine sandstone, is dated to the Maastrichtian through the Eocene. 

The discontinuity which emphasizes its roof would then be correlated to the significant regression that has 

characterized the Lower Eocene, circa 49.5 MA (Sombo, 2002). 

 

Sequence S4 

The latter is also composed of two units. A base unit with generally a quite transparent facies but with 

high amplitude reflectors, organized and subparallel, and an upper unit with better organization and many 

high amplitude and high frequency parallel reflectors but with locally discordant character. Calibration 
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with drilling indicates that this sequence consists essentially of argillaceous formations, always with 

carbonated intercalations, all resulting from deposition in low energy platform during a period that ranges 

from Eocene to an unspecified period, due to the huge gap that characterizes the period from the 

Oligocene to the lower Miocene. Deposits of Eocene and Oligocene age, however, are known from 

boreholesdata (IVCO 11), suggesting that this sequence may have been deposited up to the Oligocene, 

then subsequently largely eroded. 

 

Sequence S5 

The S5 sequence lays everywhere on a major unconformity on the previous sequence. It differs, however, 

depending on the region. On top of the current platform there is a good organization of reflectors with 

divergent units  resulting from a differential subsidence, but also a complex configuration characterized 

by irregular reflector fragments, discontinuous, hummocky and inter-fingered  sub-parallel, all indicating 

a deposition in a pro-deltaic or deltaic  environment. In sectors superimposed on Oligocene erosion 

depression surface, there are thick chaotic fillings, also, prograding and draping. We also note now and 

then, processes of migrating channels. Finally, under the current slope break, the first deposits of this 

sequence are deposited on the foothills of the Oligocene erosion surface where they built a sedimentary 

prism, starting in an environment of low sea level, then within a transgressive framework. Dating from 

middle Miocene to current, those deposits are formed at the base of turbidities covered with clayey mud 

(Fig.2). 

All those sequences S2 to S5 correspond to the deposition phase and post-rift subsidence evolution of the 

margin. A fairly good correlation can be established with results of  ODP 159 well (Mascle et al., 1996, 

1998), which however shows a more continuous succession, including the presence of an almost complete 

Eocene formation and  of predominantly siliceous deposits of Oligocene and lower  Miocene eras. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2: A seismic profile across a North-South section of the platform including Oligocene erosion 

and later sedimentary prisms.  1 – 4: post Oligocene deposits 
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II-Structural implications 

 

II.1- Tectonic structures 

They only characterize the lower S1 sequence. With available profiles, we have built a structural outline 

of the roof of formation S1a, ie the roof of undifferentiated Aptian-Albian. This map shows the presence 

of a series of large structural panels,  sub-parallel, with an East-West extension in the western region of 

the study zone, and separated from each other by a network of more or less continuous linear accidents, 

interpreted in terms of strike-slip accidents. We equally note some accidents around the North-South 

direction, which could represent conjugated directions in a general dextral strike-slip system. This setup is 

very similar to the one revealed by Caprona (1992) throughout the western Ivorian continental shelf 

between the border of Liberia and the Sassandra region. In addition, the roof of the series seems affected 

by slight anticlinal and synclinal ondulations, of sensibly North-South to NE-SW axis and slightly 

sigmoid; these plicated structures, which are arranged in dense networks within each major structural 

framework, could then correspond to low drag folds generated by the strike-slip activity or indicate syn-

sedimentary transpressional impulses. 

Such observations, together with Caprona’s results (1992) tend to demonstrate that at that time (Aptian-

Albian), the entire platform of Côte d'Ivoire was probably subjected to an important tectonic activity 

generating bothtranscurrent corridors, networks of faults and eventually folds, all in an intra-continental 

context accompanied by a rather coarse terrigenous sedimentation, trapped either in structures such as 

pull-apart, or in many small grabens.  In the central region of our study, by the canyon of the“Trou Sans 

Fond”, there is however the effects of a modest extension that could have resulted from a transtensional 

relay movement, reactivating (reacting to) directions of Pan-African base. This localized extension, may 

have subsequently controlled the development of the “Trou Sans Fond”, by effect of differential 

subsidence (Sombo et al., 2012). 

To the east of that sector, and towards the Ghanaian border, there is an emphasis on the 

compartmentalization of these deposits, accompanied by a fairly clear change in the direction of major 

accidents. The latters show a NW-SE elongation in the order of 10 to 30° relative to their previous 

orientation. There is an identical inflexion of fold axes, which acquire a steeper sigmoid shape attesting 

more pronounced tectonic activity.  It is tempting to relate this structural change in directions with a 

gradual transition to a more divergent domain in which the extension would have been rather NE-SW. At 

the regional level such a scheme is compatible with the necessary extensive relay  that characterizes the 

western Ghanaian platform and whose activity gives rise at the same time to the deep Ivorian basin, which 

is  created between  the Ivorian eastern extension system of the future St Paul fracture zone  (Arens et al., 

1971 Fail et al., 1970; Blarez 1986; Caprona, 1992) and the  Côte d'Ivoire Ghana Ride (Blarez, 1986; 

Mascle and Blarez 1986; Basile et al., 1989) which is an extension  of the future Romanche  fracture 

zone. 

 

 

 

 

 

 

 



International journal of advanced scientific and technical research                           Issue 2 volume 6, December 2012          

Available online on   http://www.rspublication.com/ijst/index.html                                                     ISSN 2249-9954 
 

 Page 637 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      

Fig.3: Structural map of the Albo-aptian 

II.2- Gravity Structures 

Like with the western platform (Caprona, 1992), we note on several profiles intersecting the top of the 

slope, a number of high sediment destabilization generated accidents. We note significant slumps 

affecting most recent sediments as well as some major curves fault in the recent sedimentary prism, 

sometimes very thick (up to 1.5 sdt, locally) built during the Mio-Pliocene along the current platform . 

These accidents, of a purely gravitational origin, show an important sedimentary instability, also well 

detectable at the periphery of the”Trou sans Fond” (Sombo et al., 2012). The latter is bordered with listric 

accidents of sensibly North-South direction as a result of destabilization of its borders and probably in 

conjunction with changes in sea level. 

 

III-Sedimentary implications 

 

In terms of the sedimentary evolution and the development of the segment of the Ivorian platform being 

studied (generally south of the Abidjan region),  three major phases can be distinguished: 1) a syn rift 

stage with a major intra-Albian angular unconformity  and limited by a less pronounced  Albo-

Cenomanian episode, probably corresponding to the end of intra continental contact of a strike-slip  

transforming type between this region of the African crater, and its Brazilian equivalent, 2) a long, 

tectonically quiet period, but with  sea level variations, from the Cenomanian to the Oligocene and 

finally, 3) a period from the Oligocene to present,  distinguished from the previous episode by  the 

important erosion that separates them. 

 

III.1- Cretaceous Episode 

Resulting from  tectonics and active erosion acting on the  continental built, sediments that are deposited 

on the future Ivorian platform are mainly coarse terrigenous and indicate a shallow, deltaic to peri-

continental “near shore” depositional environment , but locally very subsident due to special tectonic 
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activities that generate a series of basins likely to "pull-apart", as Caprona has shown regarding the 

western Ivorian platform and as ODP 159 drilling data indicate for the future Côte d’Ivoire-Ghana Ride  

being created. As in the latter region, however, there is a trend towards a more assertive marine 

environment during the upper Albian, as attested by increasingly frequent past carbonates. 

 

III.2- The period from the upper Cretaceous (Cenomanian) to the Oligocene 

During these 60 Million years, sedimentary construction of the current Ivorian platform seems primarily 

controlled by the sequence of major glacio-eustatic events highlighted in the World Ocean (Vail et al., 

1977; Haq et al 1987). There is indeed a construction / erosion interaction which, depending on the 

period, facilitated the deposition of prograding thick sequences of clay always interspersed with thin 

carbonated banks, or erosion episodes causing partial destruction of the platform and rather characterized 

by thin terrigenous deposits. The signatures on the seismic profiles and the wells of these great regressive 

episodes correspond to significant discrepancies in the Turonian-Coniacian, during the Maastrichtian / 

Paleocene transition, finally during the lower to middle Eocene. A particularly noticeable erosive 

discordance on most profiles characterizes the Santonian and probably shows the initiation of operation of 

the canyon of the “Trou sans Fond”, which became, may be from that period, the major morphostructure 

of this segment of the Ivorian margin (Sombo, 2002; 2012). These large erosive discontinuities are also 

detectable  within the cover of the western continental shelf (Caprona, 1992) and are also recognized as 

part of more or less important hiatus  (Santonian, Maastrichtian terminal, intra middle Eocene) in the 

cover of the Côte d'Ivoire-Ghana Ride and in the deep Ivorian basin. (Oboh et al., 1998, Norris, 1998; 

Shafik et al., 1998) 

 

III.3- From the Oligocene to Present era 

Two major phenomena characterize the platform during this period: (a) a regional erosion of exceptional 

magnitude during the Oligocene /lower Miocene and (b) an important seaward progradation / construction 

of the platform from the middle Miocene. 

At the end of the Oligocene, and possibly during the Miocene, we observe the consequences ofa very 

severe erosion, linked to a generalized regression and followed by a slowdown then a probable stop of the 

subsidence. This major episode detectable on almost the entire Ivorian platform, is also known in various 

regions of the African margin (Seranne et al., 1992), thereby attesting its global nature. Oligocene 

erosion, which is carried out on the platform in an environment likely to be aerial to sub-aerial, has 

blasted off  a considerable thickness of earlier deposits, and has resulted in creating a network of residual 

reliefs (canyons, channels) clearly visible in seismic but now completely filled, with the exception of the 

“Trou sans Fond”. In addition to the presence of those paleo-reliefs, a consequence of this episode is the 

remarkable absence of deposits of the Oligocene and upper Eocene within the platform. Middle and lower 

Eocene are very limited and erosion may have locally reached the upper Cretaceous. 

Sediments from this or these sedimentary phases of large-scale destruction then went through numerous 

canyons and valleys to be deposited at the foot of the continental slope and it is without doubt that such 

event must relate to the construction of the large submarine fan highlighted by Droz and al., (1985) and 

which, these authors mainly relate to the activity of the “Trou sans Fond”. 

Moreover, we also note in the sedimentary cover of the platform, an almost complete absence of lower 

Miocene deposits. This observation may indicate that the erosive episode was rather late lower Miocene; 
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however, we believe that the major episode was the one that corresponds to the significant regression in 

the Oligocene while not excluding that the effects of the two regressions, relatively close in time, could 

have been confused. 

From the middle Miocene until the present, the Ivorian platform sees its sedimentary cover considerably 

thickened,( the current upper Miocene may locally reach thicknesses of about 1.5km), essentially by 

constructing a prograding sedimentary wedge, except at the canyon of the “Trou sans Fond”. This 

remains an area of significant sediment transport, trapping up to the shore, sediments of the littoral drift 

for redistribution towards the deep basin (Martin, 1971; Sombo et al., 2012). The recent accumulation, 

especially thick along the continental shelf, and poorly consolidated, is then subject to destabilization, 

resulting in sedimentary mass shifts to the continental slope. 

Conclusion 

Analysis of 2140 km of multichannel seismic profiles, keyed by some exploratory drilling, has allowed us 

to recognize that the continental shelf of Côte d'Ivoire, off Abidjan, initially resulted from a major 

tectonic episode, which saw during the Aptian-Albian era, series of thick terrigenous deposits, intensely 

dissected by transforming strips and trapped within structures in grabens and may be in pull-apart. Such 

initial evolution is in all respects comparable to that proposed for the western sector of the same platform 

by Caprona (1992) and is very similar to that which has been identified by drilling of ODP 159 on the 

Cote d'Ivoire Ghana Ride in the deep Ivorian Basin (Mascle et al., 1996, 1998). Subsequently, during the 

post rift evolution of this segment of the African margin, the continental shelf has been subjected to 

successive episodes of sedimentary construction and destruction, governed by large oscillations of sea 

level. The majority of unconformities identified on seismic data correlate well with both observations on 

the western platform (Caprona, 1992), with results from drilling on the deep margin (ODP) and finally to 

large periods of lowering   sea level highlighted in the World Ocean (Haq et al., 1987). It remains that the 

construction of the current platform was largely acquired from a major phase, and may be polygenic, of 

considerable  sedimentary destruction, dated from the upper Oligocene /lower Miocene, resulting in the 

creation of an uneven erosion surface on which has since been built, a thick sedimentary prism 

highlighting itself a quasi continuous progradation of the platform seaward. 

Currently, the platform seems subject to underwater important erosion, evidenced by a remarkable 

truncation of sub-flushing reflectors (Sombo, 2002). 
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