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Abstract: 192 samples of drill cuttings from two wells MARRY 1 and MARRY 2 respectively 99m and 95m located in the onshore basin 

of south-eastern Ivory Coast 94km from Abidjan have been subject of palynological analyzes to determine the environments of deposition 

and age of the sediments. Samples were taken from clay and silty clay levels. The palynological treatment method used is the classic one 

involving strong acids such as 37% hydrochloric acid and 70% hydrofluoric acid. The results showed: 1) 1618 palynomorphs comprising 

dinoflagellate cysts in 1132 and 486 miospores. 70% dinoflagellate cysts and 30% of miospores. This study revealed two stages namely: 

2) The Campanian between depths of 94m and 58m found only in the MARRY 1 well and dated by palynomorphs: Dinogymnium 

acuminatum, Dinogymnium cretaceum undulocostata, Dinogymnium cooksonae, Dinogymnium westralium, Unipontidinium grande and 

Hystrichodinium pulchrum, Foveotriletes margaritae and Ephedri pites multicostatus. 3) The upper Maastrichtian between ratings 58m 

and 47m for MARRY 1 and 91m and 13m for MARRY 2 characterized by the dinocysts of genre: Andalusiella mauthei, Cerodinium 

granulostriatum, Cerodinium leptodermum, Senegalinium bicavatum and Senegalinium microspinosum, Foveotriletes margaritae, 

Longapertites marginatus, Proteacidites longispinosum, Distaverrusporites simplex, Echitriporites trianguliformis, Zlivisporites 

blanensis, Ephedripites multicostatus, and Monocolpites marginatus. These palynological data helped to define the paleoenvironment 

that was deltaic at Campanian and shallow marine that is to say coastal or estuarine at the upper Maastrichtian. 
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1. Introduction  
 

Ivory Coast, a West African country, belongs to the countries 

of the Gulf of Guinea, extending from southern Morocco to 

beyond Angola [1]. It has a basin which was created during 

the rifting which led to the separation of the continent called 

Gondwana to give birth to South America and Africa. Within 

this sedimentary basin, like those of most of the countries of 

the Gulf of Guinea, the maturation of organic matter took 

place which resulted in the accumulation of oil and gas. More 

than 45% of the energy that humanity needs to move around, 

warm up and light up is produced by fossil fuels (oil and gas). 

It therefore becomes imperative to seek to better understand 

the subsurface of the basins with a view to searching for oil 

and gas deposits. It is in this momentum that the Ivorian 

sedimentary basin has become the site of several 

investigations in the petroleum and scientific fields since the 

1950s. Indeed, the emerged part (onshore) of the Ivory Coast 

basin delivered the first indications of bitumen near the border 

of Ghana in the Eboinda region (in 1896), which marked the 

beginning of oil research. But it is in the submerged domain 

(offshore) that the first field was discovered in 1974 by ESSO 

and named “BELIER” in homage to the first president of Côte 

d’Ivoire. Other discoveries followed: this is notably the case 

of “Espoir” discovered by PHILLIPS in 1979 and since 1992, 

other significant accumulations of hydrocarbons have been 

discovered, in this case in blocks CI-11 “Lion, Panther”, CI-

27 “Foxtrot” and CI-40 “Baobab”, the independence field in 

2013 and finally the field “baleine” which is the latest 

discovered in 2021 by “ENI”. All of these discoveries took 

place in the better-known Abidjan margin offshore area. The 

onshore basin is less explored. This work, which is a 

contribution to the knowledge of the onshore basin, is the 

result of a collaboration between the Earth Sciences and 

Mining Resources Training and Research Unit of the Felix 

Houphouët Boigny University and the national society of Oil 

operation (PETROCI). It aims to characterize on a dual level, 

biostratigraphic and paleoenvironmental, the Campano-

Maastrichtian interval of the MARRY1 and MARRY2 oil 
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drilling (Table 1), located in Adiaké, in the South-East of the 

Ivorian onshore basin. 

 

Table 1: Coordinates of well installation sites 
Wells Latitude Longitude 

MARRY 1 -3°25’33.13’’ 5°13’20,19’’ 

MARRY 2 -3°24’8,78’’ 5°13’20,76’’ 

 

 
Figure 1: Presentation of the study area and location of 

drilling 

 

Overview of the geology of the ivory coast 

Ivory Coast belongs to the West African craton and more 

precisely to the Man Ridge [3], which according to some 

authors is a deep accident. It would be extended to the north 

by the Zedness fault in Mauritania and to the south by that of 

Guri in Venezuela in South America [6]. Côte d’Ivoire is 

marked by two very distinct geological groups of unequal 

area: a Precambrian base which occupies 97.5% of the Ivorian 

territory and a sedimentary basin covering 2.5% of the 

territory forming a thin coastal fringe.  

 

i)The Precambrian basement is subdivided into two main 

domains by the North-South oriented Sassandra fault; the 

Liberian (Archaean) domain or MAN-LEO domain is located 

to the west of the fault and is characterized by ancient 

formations. and the Eburnian (Proterozoic) domain or 

BAOULE-MOSSI domain located to the east of the fault and 

which occupies almost the entire country, i.e. 73% of the total 

area.  

 

ii) The coastal sedimentary basin represents only 2.5% of the 

territory. It is affected by a major tectonic accident called the 

“Lagunes Fault” which would be the extension in the 

continental domain of the Saint-Paul oceanic fracture [38]. Its 

release can reach 5000 m.  

 

The “onshore” basin represents 2.5% of the Ivorian territory, 

i.e. an area of approximately 8,000 km² and is affected by a 

tectonic accident called the “Lagunes Fault” ([38]; [37]). This 

fault is the extension in the continental domain of the Saint-

Paul fault [38]. Its discharge can reach 3500 to 5000m near 

Abidjan. It is within this fault that the various lagoon 

complexes of Côte d’Ivoire are housed.  

 

The offshore basin represents the largest part of the basin. 

With a width varying from 80 to 150km it covers an area of 

22,000km² (figure 2) (Blarez 1988 in [1]). This deep basin is 

delimited by two major transoceanic faults: the Romanche 

fault to the east and the Saint-Paul fault to the west which 

constitutes the major fault of the glacis [1]. The Ivorian 

offshore is subdivided into two margins which are the 

Abidjan margin and that of San Pedro. 

 
Figure 2: Ivory Coast sedimentary basin [1] 

 

2. Materials and methods 

 

The material used to carry out this study essentially consists 

of 192 drilling cuttings from the PETROCI core library. 

Sampling was carried out in clayey and silty levels and other 

fine formations in order to be able to set the dates of the 

formations crossed by the wells and determine the 

paleoenvironments. For each rating, 20g of sample is taken. 

For hardened samples, the attack begins with grinding in 

order to increase their attack surface and facilitate chemical 

reactions. The 20 grams taken are washed with liquid soap 

which allows the clay to be deflocculated, then the sample is 

immersed in 37% hydrochloric acid then in 70% hydrofluoric 

acid which have the role respectively of elimination on the 

one hand, of carbonates, nitrates and a good part of saline 

rocks and on the other hand the destruction of silicates in 

order to obtain a residue composed essentially of organic 

matter which will be used to make thin sections. The 

taxonomic determination of palynomorphs adopted is that of 

the morphographic classification of [35] for spores and pollen 

grains and the indices of [27] for dinoflagellate cysts. These 

taxa were compared to those resulting from palynological 

work carried out mainly on the Cretaceous and Tertiary of 

West Africa and to a lesser extent on the Cretaceous and 

Tertiary of South America and the world These works are 

those of the authors: [25]; [9]; [10]; [11]; [14]; [15]; [18]; 

[19]; [20]; [22]; [23]; [24]; [30]; We also used the catalogs 

and internal reports [33]; [34]  of the PETROCI laboratory. 

As for the paleoenvironment, it represents the environment 

which prevailed at the time of the deposition of the sediments. 

To determine it, we based ourselves on the relationship 

between spores and pollen grains which are elements of 

continental origin and the dinocysts which live in the sea. A 

very high proportion of one group over another would lean 

towards the middle of the latter according to [7].  

 

However, when we are in the case of a mixed assemblage of 

pollen grains, spores and of dinoflagellates in which the 

organic matter is composed of figured organic matter and 

non-figured organic matter, we are in the case of a transitional 

environment intermediate between continental deposits and 

marine deposits. We will describe this environment as 

lacustrine or estuarine. 

 

3. Results and interpretations 
 

3.1. Palynology 

 

3.1.1. Quantitative analysis 

The quantitative analysis of the palynomorphs from these 

wells made it possible to count 1132 dinocysts and 486 spores 

and pollen grains. The details of the number of palynomorphs 
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per well are presented in the table below and in the 

palynomorph counting tables. 

 

Table 2: Number of palynomorphs in the two wells studied 
Well Dinocysts Spores and pollen grains 

MARRY 1 1002 418 

MARRY 2 130 68 

TOTAL 1132 486 

 

3.1.2. Qualitative analysis 

The qualitative study of the palynomorphs in this well 

revealed numerous dinocysts in the fissile clays. It is : 

 

Adnatosphaeridium multispinosum, Andalusiella mauthei, 

Areoligera senonensis Apectodinium homomorphum, 

Cerodinium granulostriatum, Cerodinium leptodermum, 

Cordosphaeridium fibrospinosum, Dinogynium acuminatum, 

Dinogymnium cooksonae, Dinogymnium cretaceum 

undulocostata, Dinogymnium westralium, Hafniasphaera 

septata, Hystrichodinium pulchrum, Kallosphaeridium sp, 

Kallosphaeridium yorubaense, Operculodinium 

centrocarpum, Selenopemphix nephroides, Senegalinium 

bicavatum, Senegalinium microspinium, Senegalinium spp, 

Spiniferites ramosus, Unipontidinium grande,. These 

dinocysts are associated with the following spores and pollen 

grains: 

 

Cingulatisporites ornatus, Cyathidites minor, 

Distaverrusporites simplex, Echitriporites trianguliformis, 

Ephedripites multicostatus, Foveotriletes margaritae, 

Laevigatosporites haardti, Laevigatosporites sp., 

Longapertites marginatus, Margocolporites rauvolfii, 

Margocolporites umnahiaensis, Monosulcites sp, 

Periretisyncolpites giganteus, Proteacidites longispinosum, 

Rétimonocolpites abéocutanensis, Retimonocolpites 

abeokutaensis, Retimonocolpites sp, Spinisonocolpites 

echinatus, Syncolporites ifensis, Syncolporites subtilis, 

Syncolporites lisamae, Tubistephanocolporites cylindricus, 

Verrucatosporites usmensis and Zlivisporites blanensis. 

 

3.2. Palynostratigraphy 

 

The palynostratigraphic study of these wells shows that the 

palynomorphs encountered extend over two stages: the 

Campanian and the upper Maastrichtian. 

 

3.2.1. Campanian 

The Campanian is found only in the MARRY 1 well and 

covers the interval 94m -58m. It is characterized by dinocysts 

such as: Dinogymnium acuminatum, Dinogymnium 

cretaceum undulocostata, Dinogymnium cooksonae, 

Dinogymnium westralium, Unipontidinium grande and 

Hystrichodinium pulchrum. 

 

Associated with these dinocysts are the spores and pollen 

grains: Foveotriletes margaritae and Ephedripites 

multicostatus. 

 

Discussion of the campanian age 

The species Dinogymnium acuminatum, very abundant by 

[13] to characterize Campanian-Maastrichtian age formations 

in Carlifornia and Alabama. This same species is very 

abundant in the Maastrichtian formations of the Senegal basin 

[19]. In India, in the Mahadeo formations the species 

Dinogymnium acuminatum and Dinogymnium westralium 

indicate a Maastrichtian age. According to [27] the species 

Dinogymnium acuminatum characterizes the Campanian and 

Maastrichtian. Furthermore, the species Unipontidinium 

grande is given to belong to the Campanian in the formations 

of the Ivory Coast and Ghana basin, [8]. [27] indicate that 

Unipontidinium grande characterizes the Campanian 

internationally. Also these two authors point out that the 

species Dinogymnium cooksonae and Hystrichodinium 

pulchrum are specific to the Campanian. The three species 

Unipontidinium grande, Dinogymnium cooksonae and 

Hystrichodinium pulchrum are used by PETROCI to date the 

Campanian formations in Ivory Coast (internal report 2000).  

 

From the above we can conclude that the 94m-58m interval 

containing the species Dinogymnium acuminatum, 

Dinogymnium cretaceum undulocostata, Dinogymnium 

cooksonae, Dinogymnium westralium, Unipontidinium 

grande and Hystrichodinium pulchrum has a Campanian age. 

 

3.2.2. Upper Maastrichtian 

The upper Maastrichtian was encountered in the MARRY 1 

and MARY 2 wells and covers the interval 58-48m for the 

MARRY 1 well while at the MARRY 2 level covers the 

interval going from 91m to 13m. It was characterized by 

dinocysts of the genera Andalusiella mauthei, Cerodinium 

granulostriatum, Cerodinium leptodermum, Senegalinium 

bicavatum and Senegalinium microspinosum. These 

dinocysts are associated with spores and pollen grains like 

Foveotriletes margaritae, Longapertites marginatus, 

Periretisyncolpites giganteus, Proteacidites longispinosum, 

Distaverrusporites simplex, Echitriporites trianguliformis, 

Zlivisporites blanensis. Spinizonocolpites baculatus, and 

Ephedripites multicostatus, and Monocolpites marginatus 

 

Discussion of the late maastrichtian age 

The pollen grains of Angiosperms Longapertites marginatus 

and Echitriporites trianguliformis are ancestors of palm trees 

and suggest, according to [29] in: [4], the prevalence of humid 

tropical climatic conditions during the Maastrichtian. 

 

According to [17], the association made up of 

Distaverrusporites simplex, Foveotriletes margaritae, 

Longapertites marginatus, Echitriporites trianguliformis and 

Zlivisporites blanensis, characterizes the Maastrichtian in the 

WASA (West African-South American) province.  

 

For [2] the species Ariadnaesporites spinosus, Buttinia 

andrevii and zlivisporites blanensis are typical of the 

Maastrichtian. Buttinia andrevii and Foveotriletes 

margaritae characterize the Maastrichtian and are good 

markers, [16], [21]; [22]. [31] and [36] showed that 

Zlivisporites blanensis marks a late Maastrichtian and 

becomes extinct in this stage. It therefore does not appear in 

the Paleocene. [15] described Foveotriletes margaritae in the 

Maastrichtian and Lower Paleocene. For [30], Andalusiela 

mauthei is a good marker of the Maastrichtian in the Ivorian-

Ghanaian basins and its disappearance marks the end of this 

stage. This is confirmed by [9] and [4] who also attribute the 

LAD of this species to the end of the Maastrichtian. 

Cerodinium granulostritum is defined by [18] and by [28] as 

typical of the Maastrichtian. His LAD was used by [30] to 
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mark the end of the Maastrichtian in the Ivorian-Ghanaian 

basins. [5] in Gabon and [26] in Nigeria, used it as a good 

marker of the Maastrichtian. 

 

Senegalinium microspinosum is a marker of the Maastrichtian 

in Ivory Coast [33]. [5] also used it to mark the Maastrichtian 

in Gabon. 

 

The species that we have defined are characteristic of the 

Maastrichtian and their disappearance marks the roof of this 

floor. 

 

However; the absence of Andalusiella ivoirensis in this 

association shows that the lower Maastrichtian is absent. This 

leads us to restrict the age of this association to the upper 

Maastrichtian. 

 

3.3. Paleoenvironment 

 

3.3.1. Campanian paleoenvironment 

 

a) Quantitative Analysis 

The palynological analysis of the Campanian in the MARRY 

1 well made it possible to count 108 spores and pollen grains, 

or 18% of the palynomorphs, and 500 dinocysts, or 82% 

(figure 3). 

 

This study also shows that the organic matter is strongly 

oxidized and is largely made up of small brown phytoclasts, 

numerous cuticles and less numerous pyritized amorphous 

organic matter. 

 

b) Interpretation 

Palynologically, the presence of dinocysts in the sediments 

shows that the depositional environment is marine [7]. The 

predominance of dinocysts on spores and pollen grains could 

indicate a marine environment far from the coast. However, 

the strong presence of the genus Dinogymnium in this level 

associated with spores and pollen grains Foveotriletes 

margaritae and Ephedripites multicostatus indicates a 

shallow marine environment, i.e. coastal or estuarine [32]. 

However, the presence of Gonyaulacoids such as 

Adnatosphaeridium multispinosum, Unipontidinium grande 

and Hystrichodinium pulchrum which are present at 44% 

indicates that the depositional environment was slightly deep. 

The organic matter contained in these Campanian-age 

deposits is very rich in phytoclasts and cuticles. Amorphous 

organic matter is rare. This high proportion of phytoclasts and 

cuticles indicates proximity to the shore [12] showed that 

sediments containing such proportions of materials of 

terrestrial origin are deposited in shallow marine to fluvio-

deltaic environments. The good conservation of organic 

matter shows that the deposition environment is anoxic. It 

follows that during the Campanian, the environment of 

sediment deposition was a deltaic environment.  

 

3.3.2. Upper maastrichtian paleo environnement 

a) Quantitative analysis 

The palynological study of the Upper Maastrichtian in the 

MARRY 1 well made it possible to count 310 spores and 

pollen grains, or 38% of the palynomorphs, and 502 

dinocysts, or 62% (figure 4). 

 

In the MARRY 2 well there are 130 dinocysts or 67% and 64 

spores and pollen grains or 33% (figure 5). The very scant 

organic matter, yellow-orange in color, is dominated by 

phytoclasts and cuticles. Wood debris from higher plants is 

rare. This organic matter is very little carbonized. We note a 

pyritization of the amorphous organic matter.  

 

b) Interpretation 

The palynological study shows the predominance of 

dinocysts on spores and pollen grains. The presence of 

dinocysts in the sediments shows that the depositional 

environment is marine [7]. (Andalusiella mauthei, 

Cerodinium granulostriatum, Senegalinium bicavatum and 

senegalinium microspinosum) in this floor associated with 

numerous spores and pollen grains such as Foveotriletes 

margaritae, Longapertites marginatus, Zlivisporites 

blanensis and Proteacidites longispinosus indicates a shallow 

marine environment, i.e. coastal or estuarine [32]. The 

organic matter of Maastrichtian deposits is very rich in 

cuticles and phytoclasts. Amorphous organic matter is rare 

and little pyritized. This high proportion of phytoclasts and 

cuticles indicates proximity to the shore. [12] showed that 

formations containing such proportions of material of 

terrestrial origin are deposited in shallow marine to fluvio-

deltaic environments. The presence of lightly pyritized 

organic matter indicates an anoxic deposition environment 

with low sulfur content. However, the high proportion of 

carbonized phytoclasts would indicate an oxygenated 

environment. It follows that in the Upper Maastrichtian, the 

sediments would have been deposited in a poorly oxygenated 

deltaic environment. 

 

The palynological study made it possible to highlight two 

stages which are: the Campanian and the upper Maastrichtian 

whose characteristic deposits took place in an environment 

close to the continent of deltaic or even estuarine type. 

 

 
Figure 3: Relative proportion of groups of palynomorphs of 

marine (Dinocysts) and continental (spores and pollen 

grains) origin identified in the MARRY 1 well during the 

Campanian. 

 

 
Figure 4: Proportion of dinocysts and spores and pollen   

grains in the MARRY 1 well in the late Maastrichtian 
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Figure 5: Proportion of dinocysts, spores and pollen grains 

in the MARRY 2 well in the late Maastrichtian 

 

General conclusion 

At the end of this study relating to the palynological study and 

the paleoenvironment of the Campano-Maastrichtian age 

deposits of Adiaké, we retain the following results: 

 

On the palynostratigraphic level: 

 

The palynostratigraphic study made it possible to highlight 

two stages in the MARRY 1 well, namely: 

• The Campanian between 94m and 58m 

• The upper Maastrichtian between 58m and 47m 

 

Furthermore, in the MARRY 2 well we were able to identify 

only one stage: 

• The upper Maastrichtian which outcrops from 13m depth 

between 91m and 13m 

 

On the paleoenvironmental level: 

Palynology made it possible to clarify: 

• During the Campanian, the sediment deposition 

environment was a deltaic type environment; 

• In the Maastrichtian, deposits took place in a shallow 

marine environment, i.e. coastal or estuarine. 
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Plank 1: Palynomorphs from Ca                          Plank - Palynomorphs: 

1: Dinogymnium westralinium, 2: Dinogymnium acuminatum, 3: Dinogymnium cretaceum undolocostata  

4: Dinogymnium cooksonae, 5: Adnatosphaeridium multispinosum, 6: Ephedripites multicostatus 

7: Foveotriletes margaritae, 8: Echitriporites trianguliformis, 9: Zlivisporites blanensis, 10: Longapertites sp, 11: 

Distaverusporites simplex 12: Proteacidites longispinosum, 13: Monosulcites sp., 14: Senegalinium microspinosum., 15: 

Adnatosphaeridium multispinosum. 
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Plank 2: Palynomorphs of Upper M        

SPORES AND POLLENS GRAINS 

Chenopodipollis multiplex (Weyland & Pflug 1957; 

Krutzsch 1966d) 

Cingulatisporites ornatus (Germeraad, Hopping and 

Muller, 1968) 

Cyathidites minor (Couper, 1953) 

Deltoidospora australis (Couper, 1953 ; Pocock, 1970) 

Deltoidospora minor (Couper, 1953) Pocock, 1970 

Echitriporites trianguliformis (Van Hoeken-Klinkenberg, 

1964) 

Ephedripites multicostatus (Brenner, 1963) 

Foveotriletes margaritae (Van Der Hammen, 1954 ; 

Germeraad and al., 1968) 

Laevigatosporites sp  

Longapertites marginatus (Van Hoeken-Klinkenberg, 

1964) 

Longapertites sp   

Margocolporites rauvolfii Salard, 1978  

Mauritiidites crassibaculatus Van Hoeken-Klinkenberg, 

1964 

Monocolpites marginatus (Van Der Hammen, 1954) 

Monocolpites sp 

Periretisyncolpites magnosagenatus (Kieser & Jan du 

Chene, 1979) 

Proteacidites dehaani (Germeraad, Hopping and Muller, 

1968) 

Proteacidites longispinosm 

Proteacidites sp 

Retimonocolpites abeokutaensis 

Retimonocolpites sp 

Spinizonocolpites echinatus (Muller, 1968) 

Syncolporites ifeensis 

Syncolporites lisamae 

Syncolporites subtilis  

Tricolpites sp 

Tubistephanocolpites cylindricus 

Verrucatosporites usmensis (Van Der Hammen, 1956; 

Germeraad, Hopping & Muller, 1968) 

Zlivisporis blanensis Pacltova, 1959. 

 

DINOCYSTS 

Adnatosphaeridium multispinosum (Williams & Downie, 

1966) 

Andalusiella mauthei (Riegel, 1974) 

Apectodinium homomorphum (Deflandre & Cookson, 

1955; Lentin & Williams, 1977) 

Areoligera senonensis (Lejeune-Carpentier, 1938) 

Cerodinium granulostriatum (Jain & Millepied ; Lentin & 

Williams, 1987) 

Cerodinium leptodermum (Vozzhennikova, 1963) 

Cordosphaeridinium fibrospinosum (Davey & Williams, 

1966) 

Dinogymnium acuminatum (Evitt and al., 1967) 

Dinogymnium cretaceum undulocostata (Boltenhagen, 

1977) 

Dinogymnium westralium (Cookson & Eisenack, 1958) 

Hafniasphaera septata (Cookson & Eisenack, 1967) 

Hansen, 1977  

Kallosphaeridium yorubaense Jan du Chêne & Adediran, 

1985 

Operculodinium centrocarpum (O. Wetzel, 1933a; 

Deflandre & Cookson, 1955) 

Selenopemphix nephroides (Benedek, 1972; emend. Bujak 

and al., 1980)  

Senegalinium bicavatum (Jain & Millepied, 1973) 

Senegalinium microspinosum (Boltenhagen 1977; Lentin 

& Williams, 1980) 

Spiniferites ramosus (Ehrenberg, 1838; Mantell, 1854). 
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