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Abstract: The Diamond field from onshore in Gabon was 

brought into production by Perenco in 2000, but its development 

has mainly focused on deep light oil reservoirs. This study 

reassesses the potential of the shallow Senonian and Turonian 

reservoirs, which have remained underexploited due to technical 

challenges, including the presence of heavy oil (18-22 API) and 

significant water production. The results of structural modelling 

and petrophysical analysis (CMR) estimate a total oil in place 

(STOIIP) volume of 48 Mmstbo for the base case, rising to 718 

Mmstbo in the high scenario. The analysis identifies 12 potential 

productive intervals, including six (6) in the light oil zone and six 

(6) in the heavy oil zone. Although the current recovery factor for

the EM1 & LC2 zone is only 5.5%, as illustrated by the RK-3 well's

historical production of 500,000 barrels in July 2010, the study 

shows that recovery rates of up to 40% are possible. Confirmation

of these volumes, representing possible contingent resources of

287 Mmstb, now requires a dedicated appraisal phase to reduce

structural uncertainties.

Keywords: Diamond Field (Gabon), Heavy oil, Water 

production, STOIIP (Oil in place), Senonian & Turonian, 

Petrophysical analysis (CMR) 

Nomenclature: 

SP: Spontaneous Potential5 

GRV: Gross Rock Volume 

I. INTRODUCTION

Understanding the reservoir/cap rock system in the

Rembo Kotto area is highly complex. This difficulty stems 

from the mixture of systems at the formation, member, and 

parasequence (une unité de base constituée d'une succession 

de couches sédimentaires, une strate) scales. Ahmed T. 

(2018) pointed out in their fundamental work on reservoir 

engineering that accurate characterization of these 

interactions is crucial for resource evaluation [1].  
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At Liu, H., Jiang, Y. (2025) [2], the exceptional nature of the 

deposits has favoured the local development of reservoir/cap 

rock pairs at the parasequence scale, creating multiple thin 

stacked reservoirs with oil columns ranging from 3 to 20 

meters. The deposition process of these prograding 

parasequences places the best-quality sands at the top of each 

cycle, just below the sealing event. This configuration, 

confirmed by CMR tool data at the RK-38 well, ensures that 

oil is concentrated in the best sections despite the thinness of 

the columns. The interpretation of these logs is based on the 

principles described by Liu, H. H. (2016) [3] and Kamayou, 

V.M et al. (2021) concerning the geological analysis of well

logs [3].

The trapping of hydrocarbons in these reservoirs meets 

several key criteria: 

A four-way anticlinal closure is essential, as the absence of 

clayey materials limits the chances of closure by faulting. 

The best sands are located immediately below the 

waterproofing levels. 

There is an alternation of oil and water reservoirs, making 

flow analysis complex, a challenge often addressed in the 

literature by Bordbar, A et al. (2018) and da Cunha Teixeira, 

J. et al. (2021) [4] [5].

Although combined stratigraphic and structural traps may

exist, the “layer cake” stratigraphy suggests that purely 

stratigraphic trapping is not predominant. 

Water production management, as noted by Bhattacharyya, 

K., & Singh, V. P. (2019), is a significant technical challenge 

for the future profitability of these shallow reservoirs [6]. 

II. PRESENTATION OF THE STUDY AREA

In the framework of the system put in place by 

Bhattacharyya, K., & Singh, V. P. (2019) [7], Perenco has 

been exploiting the Champ Diamond, a terrestrial petroleum 

site in Gabon, since the beginning of its production in 2000 

while taking into account the increasing vulnerability of the 

resources and incorporating the principles of evaluation 

related to sedimentation in the reservoirs. Although initial 

exploitation focused on the deep light oil reservoirs of the 

Cap Lopez formation, the specific study area here concerns 

the shallower Senonian and Turonian reservoirs, including 

the Azile (Sibang and Lowe members) and Milango (Early, 

Main, and Late Milango members) formations, following the 

same principles of work carried out by Madumere, N. (2021) 

[8]. This area is characterised by complex technical 

challenges, including heavy oil (18-22 API), high H2S 

content, and thin, stacked oil columns that produce 

significant amounts of water. This research contributes to the 

overall objective of sustainable 

development in the oil and gas 

sectors by providing insights 

into the understanding, 
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monitoring, and mitigation of H₂S corrosion Vakili, M. et al., 

2024) [9].  

The analysis of this zone is based primarily on 

petrophysical and structural data from the RK-38 well, 

supplemented by observations from neighbouring fields such 

as Oba and Assewe, to better assess the still untapped 

potential of these shallow levels, as mentioned in the research 

works of Lawson, I. D., & Balogun, A. O. (2023) [10] and 

Harry et al. (2022) [11]. 

 
[Fig.1: Seismic Data Correlation with Well Information] 

III. MATERIALS AND METHODS 

The study uses a deterministic approach for volumetric 

assessment, with a 3D structural model built in Petrel 

software to calculate gross rock volume (GRV). Due to the 

lithological complexity of the Azile and Milango formations 

(a mixture of sand, limestone, and dolomite) and the absence 

of clay materials, total porosity derived from the magnetic 

resonance tool (TCMR) was preferred over effective 

porosity. Conventional logging data, such as Gamma Ray, 

were ineffective due to the radioactivity of the sands, so the 

CMR tool from the RK-38 well was the primary source for 

resolving interpretation issues and identifying productive 

zones (>2m). 

Table 1: Results of Petrophysical Properties (net-to-Gross, 

Porosity, Water Saturation, Bo and STOIIP) 

 

To complete the analysis, petrophysical properties 

(net-to-gross, porosity, water saturation) were derived from 

interpretations of the RK-38 well for most reservoirs. At the 

same time, data from the RK-4 well were used for the Main 

and Late Milango formations. In the absence of sufficient 

core samples from the Diamond field, a comparative database 

from the neighbouring Assewe field was integrated to 

establish porosity-permeability relationships. Finally, 

spontaneous potential (SP) measurements were used, where 

available, to confirm the identification of permeable 

reservoirs and track variations in formation water salinity. 

 

[Fig.2: Reservoir in Water Salinity Formation] 

IV. RESULTS 

The methodology is primarily based on advanced 

petrophysical analysis using the CMR (Combined Magnetic 

Resonance) tool on the RK-38 well to overcome the lack of 

core data and the complex lithology (a mixture of sand, 

limestone, and dolomite). This method permitted the 

definition of total porosity (TCMR) rather than effective 

porosity, given the low clay content. The results of this 

analysis identified 12 potentially hydrocarbon-bearing 

intervals, evenly distributed between 6 light oil zones 

(approximately 42 API) and 6 heavy oil zones (18-22 API). 

 

[Fig.3: Well log Data in the Senonian Formation] 

Next, a deterministic approach   

to volumetric calculation was 

implemented, using a 3D 

structural model built in 
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Petrel. This methodology incorporates anticlinal closures in 

four directions and oil-water contacts defined by well data. 

The results of this modelling estimate a total oil in place 

(STOIIP) for the base case of 48 Mmstbo, with an uncertainty 

range from 6.8 Mmstbo (low case) to 718 Mmstbo (high 

case). 

 
[Fig.4: STOIIP Medeling Estimated Using Petrel] 

Finally, a comparative and historical analysis of production 

performance was conducted, focusing on the RK-3 well and 

neighbouring fields, including Oba and Assewe. This method 

enabled validation of the commercial potential of the shallow 

reservoirs and the definition of recovery factors. The results 

indicate that for the EM1 & LC2 zone, the current recovery 

factor is 5.5% (based on a STOIIP of 9.1 Mmstbo), but that 

recovery rates of up to 40% are technically feasible with 

appropriate development strategies. 

 

[Fig.5: Well Reservoir Appraisal] 

V. DISCUSSION 

The validity of this study's results is based on comparing 

the methods used with established theories in scientific 

literature. The following discussion analyses our 

methodological approaches: The first method, magnetic 

resonance (CMR) petrophysical analysis, was crucial in 

overcoming the limitations of conventional logging in the 

Azile and Milango formations, as pointed out by Soro, D. D. 

(2017) in his doctoral thesis entitled Characterization and 

hydrogeological modelling of an aquifer in a fractured 

basement environment [12],  

Adagunodo, T. A et al. (2017) [13] and Adagunodo, T. An 

et al. (2022) [14] note that interpreting logs in complex 

lithologies requires advanced tools to distinguish total 

porosity from effective porosity.  

The use of TCMR porosity enabled overcoming the lack of 

data on clays, thereby validating the presence of 

hydrocarbons in thin columns. However, uncertainty in 

formation water salinity (Rw), a critical error factor, remains 

a concern for the accuracy of calculated saturations. The 

second method, the deterministic approach for calculating 

STOIIP, is based on a 3D structural model developed in 

Petrel [15] [16]. This methodology follows volumetric 

calculation standards, in which the accuracy of the gross rock 

volume (GRV) is the most sensitive parameter. Discussion of 

our results shows that the significant difference between the 

“Low Case” and the “High Case” (from 6.8 to 718 Mmstbo) 

is a direct consequence of the lack of well data to calibrate 

oil-water contacts, a classic reservoir engineering challenge 

identified [17] [18]. The deviation error detected in the 

RK-38 well underscores the importance of precise structural 

geometry to avoid substantial estimation errors. 

Finally, analysis of the analogy with neighbouring fields 

(Oba, Assewe) enabled compensation for the almost total 

absence of core sampling on the Diamond field. This method 

of comparison, recommended for contingent resource 

assessments, allows optimistic recovery factors to be 

projected up to 40%. However, these analogies must be 

applied with caution due to the problems of water coning 

specific to thin columns, phenomena widely documented by 

Varges, P. R. et al. (2022) [19] and Belkhir, S. A. (2025) [20]. 

These authors agree that the production dynamics in such 

heterogeneous reservoirs require a rigorous completion 

strategy to maintain the project's economic viability.  

VI. CONCLUSION 

The study contributed to the construction of a detailed 3D 

structural model to assess the potential of the Diamond field 

reservoirs, identifying 12 intervals potentially containing 

hydrocarbons: 6 in the light-oil zone and 6 in the heavy-oil 

zone. Estimates of total oil in place (STOIIP) vary 

significantly across scenarios, ranging from a base case of 48 

Mmstbo to a high case of 718 Mmstbo, underscoring the 

significance of the untapped resources. Despite the current 

recovery factor of 5.5% for the EM1 & LC2 zone, analyses 

indicate that rates of up to 40% are technically feasible, 

bringing contingent resources to   

287 Mmstbo. Ultimately, 

although uncertainties remain 

regarding the gross rock 
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volume due to limited data, the historical success of the RK-3 

well and the identified potential fully justify the 

implementation of a dedicated appraisal program, including 

the drilling of two additional wells and extensive 

petrophysical data acquisition to optimise future 

development. 
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