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 Abstract. In order to recognize and characterize the sources rocks in the BX well, 

samples of this well have been selected and analysed using Rock-Eval pyrolysis 

method and another set samples were prepared and observed through microscope 

for visual kerogen characterisation. The total organic carbon of BX well sediments 

varies between 0.41 and 3.41 wt%, with 1.29 wt% on average. These high values 

indicate good organic matter content in this well. The hydrogen index (HI) of 

the studied samples ranges from 49 to 292 mgHC/gTOC, with an average of 

109 mgHC/gTOC, indicating mainly a type III kerogen. This kerogen is composed of 

humic material (vitrinite and inertinite) and amorphous organic matter with marine 

microfossils (dinoflagellate cysts and micro-foraminiferal linings). Thermal ma- 

turity parameters show that, Maastrichtian, Campanian, Early Senonian and Turoni- 

an are immature with Tmax values below 435 °C. However, according to Tmax values, 

samples reach oil window in Albian at 9840 ft while spore colour index indicate 

that this limit can be put at 9210 ft into Cenomanian age. The section from 7260 to 

7590 ft in Campanian interval displays the best qualities of source rock. This sec-

tion is composed of good quantity of type III and type II/III kerogen with moderate 

hydrocarbon potential, but this source rock is immature to generate hydrocarbons. 
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 Аннотация. Отобраны и проанализированы методом пиролиза Rock-Eval 

образцы из скважины BX, для того чтобы определить и охарактеризовать 

исходные породы в ней. Другой набор образцов подготовлен и про-

смотрен с помощью микроскопа для визуальной характеристики керо-

 
© Abramov V.Yu., Essoh N.G.S., 2023 

 
This work is licensed under a Creative Commons Attribution 4.0 International License 

https://creativecommons.org/licenses/by-nc/4.0/legalcode 
 

 

https://orcid.org/0000-0001-7220-5978
https://orcid.org/0000-0001-7220-5978
https://orcid.org/0000-0002-3898-467%D0%A5
https://orcid.org/0000-0002-3898-467%D0%A5


Эссо Г Н С
 

 

Ключевые слова:  

шельф, геохимия, стратиграфия, 

анализ Rock-Eval, нефтяной потенциал 

гена. Общее содержание органического углерода в отложениях сква-

жины BX варьируется от 0,41 до 3,41 весовых %, в среднем 1,29 весо-

вых %. Такие высокие значения указывают на хорошее содержание 

органического вещества в этой скважине. Водородный индекс (HI) иссле- 

дованных образцов колеблется от 49 до 292 мгHC/гTOC, в среднем 

109 мгHC/гTOC, что указывает на наличие в основном керогена типа III. 

Этот кероген состоит из гуминового материала (витринита и инерти-

нита) и аморфного органического вещества с морскими микрофосси-

лиями (цисты динофлагеллят и микрофораминиферовые отложения). 

Параметры термической зрелости показывают, что Маастрихтский, 

Кампанский, ранний Сенонский и Туронский периоды являются незре-

лыми со значениями Tmax ниже 435 °С. Однако, согласно значениям Tmax, 

образцы достигают нефтяного окна в Альбе на высоте 9840 футов, 

в то время как индекс цвета спор указывает, что этот предел может 

быть установлен на высоте 9210 футов в сеноманском возрасте. Уча-

сток от 7260 до 7590 футов в кампанском интервале демонстрирует 

лучшие качества исходной породы. Данный разрез состоит из хороше-

го количества керогена типа III и типа II/III с умеренным углеводо-

родным потенциалом, но эта исходная порода незрелая для генерации 

углеводородов. 
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Geologically, Côte d'Ivoire is characterized by 

a Precambrian basement, which occupies 97.5% of 

its total area, and a later sedimentary basin (Lower 

Cretaceous BC), the incipient part of which occu-

pies 2.5% of the Côte d' Ivoire. The sedimentary 

basin of the Ivory Coast consists of two main zones: 

Onshore and Offshore. 

This article is based on the results of analysis of 

rock samples from the BX well, located on the shelf 

of Côte d'Ivoire. It presents the results of qualitative 

and quantitative geochemical analysis of 136 sam-

ples using Rock-Eval pyrolysis and visual analysis 

of kerogen. The interpretation is based on published 

geochemical data and comparative data from pre- 

viously drilled wells in the Ivoirian Basin. 

The purpose of this study is to recognize and 

characterize source rocks by determining the quantity, 

quality and maturity of organic matter as defined [1]. 

The geochemical log (Figure 1) shows the evo- 

lution of each parameter with depth. Well BX 

shows that: 

– the organic matter content of this well is ge- 

nerally good (1 < TOC < 2 wt%); 

– samples contain mostly kerogen with poor 

hydrocarbon potential (S2 < 2.5 mgHC/grock). Only 

the interval from 7260 to 7590 feet, in Campana, 

contains kerogen with good (2.5 < S2 < 5 mgHC/grock) 

hydrocarbon potential; 

– hydrogen index and oxygen index of the 

studied samples indicate the predominance of mixed 

type III kerogens capable of generating gas; 

– thermal maturity increases with depth and 

samples reach the Alba oil window.

The mass content of TOC in this well is usually 

less than 4% and fluctuates between 0.14 and 2.15% 

of the mass. Samples with moderate energy source 

(TOC < 1% mass) make up 44.67% of the total 

number of samples from the well, while moderate 

(1 < TOC < 1.5% mass) energy source is 23.33% 

and good source rocks (TOC > 1.5% mass) make up 

only 32% of the total samples from the well (Figure 2). 

These percentages indicate good primary produc- 

tivity and/or favorable organic matter retention. 

In the Côte d'Ivoire Basin, studies have shown that 

significant parent rocks typically have TOCs greater 



 

 

than 1.5% mass, which in this well is represented in 

32% of the samples (Figures 2, 3). 

Samples from the studied well show a good 

content of organic carbon in the Turonian (average 

0.68 wt%), Cenomanian (average 0.59 wt%) and 

Albian (average 0.88 wt%) periods. A slight increase 

in organic matter with a good content of TOC 

(1 < TOC < 1.5 % mass) is noted in the Early Seno-

nian (average 1.03% mass), Campanian (average 

1.30% mass) and Tertiary (average 1.48% mass) pe-

riods. The Maastrichtian interval is the richest in or-

ganic matter. TOC values range from 1.42 to 2.15 

with an average value of 1.71% mass. Source rock 

characterization is not limited to the amount of rec-

orded organic matter, since TOC is not the only in-

dicator of oil potential, and many rocks with high 

TOC values may have low oil source potential due 

to the quality of the kerogen content. Thus, high 

TOC values are a necessary but not a sufficient cri-

terion for good source stone material (Table 1).  

The type of organic matter and the potential for hy-

drocarbon formation must also be taken into ac-

count in order to more accurately characterize the 

source rocks [2]. 
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The type of organic matter and oil potential are 

an important factor in the evaluation of potential 

rocks and have a significant impact on the nature of 

the hydrocarbons formed [1; 3; 4]. 

Hydrogen index (HI) values range from 32 to 

264 mgHC/gTOC in the BX well, which is mainly 

composed of type III kerogen (Figure 4). The com-

position of organic matter in sediments and sedi-

mentary rocks reflects the vast number of variables 

that affect the terrestrial or aquatic environment in 

which it is formed, its transport to the site of deposi-

tion, and its change after deposition [5]. Thus, the 

type of kerogen is classified on the basis of organic 

geochemical and optical properties. Different types 

of kerogen produce different types of hydrocarbons. 

In general, type I kerogen (HI > 600 mg and type II 

(300 < HI < 600 mg), usually obtained from lacus-

trine and marine rocks, is the best kerogen and is 

capable of generating liquid hydrocarbons [6]. Type 

III kerogens (50 < HI < 200 mg), which mainly con- 

sist of woody materials, are gas-permeable [7; 8]. 

From a practical point of view, the IH–IO dia-

gram can locate different types of organic matter in 

their characteristic areas of origin. Organic material 

is usually in type III, which indicates the gas con-

tent of the source. 

According to a petrographic study in transmit-

ted and ultraviolet light, kerogen contains mainly 

amorphous organic matter, which is found in abun-

dance in the Maastrichtian, Campanian, Turonian 

stages and in the upper part of the lower Senonian 

stage. Wood organic matter consists mainly of ter-

restrial-derived structure in the form of degraded 

phytoclasts (vitrinite) and was found in abundance 

in the lower part of the Lower Senonian, Cenoma-

nian and Albian. Inertinitis is also present locally in 

small amounts (0 to 15%). Fluorescence is the abi- 
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lity of organic compounds to produce luminescence 

(visible light) when irradiated with blue light and 

UV excitation. Organic compounds that have good 

fluorescent properties are interpreted as rich in hy-

drogen (high lipid content), rocks with a low hydro-

gen content are characterized by little or no fluores-

cence. The Fluorescence Preservation Index (FPI) 

characterizes the fluorescence intensity of an amor-

phous matrix compared to a palynomorphic matrix 

and is important for both maturity and kerogen 

composition. FPI [9] defines 5 categories that corre-

late with hydrogen pyrolysis indices of immature 

samples. Under fluorescent light, the fluorescence 

retention index (FPI) of this kerogen shows average 

retention (FPI between 2 and 4) for hydrocarbon 

generation (Figures 5, 6). 

 

 



 

 

 



Эссо Г Н С
 

 

A clearer idea of the type of kerogen is present-

ed in Figure 7, which takes into account the influ-

ence of kerogen maturity (y-axis = Tmax) depending 

on the hydrogen index. This graph clearly shows 

a cloud of points belonging to pure type kerogens 

and mixed type III, prone to gas formation. Tmax 

values usually indicate immature organic matter. 

Oil potential measures the ability of kerogen 

to generate hydrocarbons at maturity. In the BX 

well, the oil potential (S2) ranges from 0.63 to 

4.78 mgHC/grock in the studied samples. Such low 

values (average S2 = 1.36 mgHC/grock) are indica-

tive of a weak or good oil potential of kerogen.  

Figure 8 shows the change in S2 with depth. 

Figure 6 shows that in the Tertiary, Maas- 

trichtian, early Cenonian, Turonian, Cenomanian, 

and Albian intervals, S2 values are less than 

2.5 mgHC/grock, indicating a low oil potential in 

these ages, which cannot be considered as source 

rocks. Only the 7260 to 7590 ft interval at Kamapan 

has good oil potential with S2 values between 2.5 

and 5 mgHC/grock. This interval contains parent rock 

that can generate sufficient hydrocarbons when it 

reaches maturity. 

 

 

 

The thermal maturation parameters used to as-

sess the degree of organic maturity in this study are 

Tmax and SCI data [10; 11]. 

The Tmax value, which indicates the maturity of 

the parent rock, increases with depth [5]. However, 

faults, folding, dips, geothermal gradients, migrating 

oil, sample quality, amount of organic matter, min-

eral matrix in the rock, and analysis errors can lead 

to differences in obtaining accurate Tmax values [12; 

13]. Maturity assessment based on Tmax values ge- 

nerally indicates Tertiary to Cenomanian immaturi-

ty of kerogen. The samples reach the oil window in 

the Albian at a depth of 9840 feet (Figure 9) [14; 15]. 

The total organic carbon (TOC) in the BX well 

sediments ranges from 0.41 to 3.41% mass, averaging 

1.29% mass. Such high values indicate a good or-

ganic matter content in this well. The hydrogen in-

dex (HI) of the studied samples ranged from 49 to 

292 mgHC/gTOC, with an average of 109 mgHC/gTOC, 

indicating the presence of mainly type III kerogen. 

This kerogen consists of humic material (vitrinite 

and inertinite) and amorphous organic matter with 

marine microfossils (dinoflagellate cysts and micro-

foraminiferal deposits). The thermal maturity pa-

rameters show that the Maastrichtian, Campanian, 

early Senonian and Turonian periods are immature 

with Tmax values below 435 °C. However, according 



 

 

to the Tmax values, the specimens reach the Albian 

oil window at 9840 feet, while the spore color index 

indicates that this limit can be set at 9210 feet, in 

Cenomanian age. The section from 7260 to 7590 

feet, in the Campanian interval, shows the best qua- 

lities of the source rock. This section consists of 

a good amount of Type III and Type II/III kerogen 

with moderate hydrocarbon potential, but this 

source rock is immature for hydrocarbon generation 

(Table 2). 

 

 

 

 

Geochemical analysis of samples from well BX al-

lowed us to identify potential source rocks for this well. 

The 7290–7620' interval in the Campanian demon-

strates the best qualities of the oil and gas bearing rock. 

This source rock contains good amounts of Type III and 

Type II/III kerogen with good hydrocarbon potential, 

but is not yet mature for hydrocarbon generation. 

At a high degree of maturity, this potential source 

rock can generate moderate amounts of oil and gas. 
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