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Abstract

The present work deals with an interpretation of well log data (gamma ray (GR), resistivity, density, and neutron) from four
wells, namely P-1, P-2, P-3 and P-4 in the study area of the Rio Del Rey basin. The well logs analysis indicates five potential
sandstone reservoirs at the P-1, two at the P-2, four at the P-3 and six at the P-4. The neutron—density-GR logs highlight the
sandstone gas reservoir characterized by high resistivity and crossover between neutron density. The neutron—density-GR
cross-plot confirms the presence of sandstone containing hydrocarbons by a displacement of the cloud of points, from low to
medium GR values, from the sandstone line to the left. Petrophysical parameters exhibit the value 12-41% for a volume of
shale, 15-34% for effective porosity, 29—278 mD for permeability and 3—63% for water saturation. The three potential hydro-
carbon reservoir saturation ranges from 22 to 45%. The study will contribute to future offshore oil and gas exploration and
development in the Rio Del Rey basin, based on the geological and geophysical characteristics of the reservoirs delineated.
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Introduction

Estimation of petrophysical properties such as porosity, per-
meability, the volume of shale, fluid saturation and thickness
of reservoirs plays a vital role in the oil and gas industry
(Kumar et al. 2016; Saadu and Nwankwo 2017). Well-log-
ging data can accurately detect reservoir fluid volume and
composition, if interpreted correctly and ideally calibrated
to core data (Asquith et al. 2004; Darling 2005; Abudeif
et al. 2016; Radwan 2018; Bai et al. 2019). Gas-bearing
zones will show a greater separation in neutron—density
crossover than oil zones, and oil can be inferred to be in
places where low crossover magnitude is detected (Asquith

< Janvier Domra Kana
janvierkana@yahoo.fr

Department of Mining, Petroleum, Gas and Water Resources
Exploration, The Faculty of Mines and Petroleum Industries,
University of Maroua, PO. Box: 08, Kaélé, Cameroon

Department of Physics, Teachers Training Higher
School of N’Djamena, University of N’Djamena, Chad,
P.O. Box 460, N’Djamena, Chad

Department of Earth Sciences, University of Yaoundé I,
P.O. Box 812, Yaounde, Cameroon

et al. 2004; Schechter 2010). In Cameroon, two types of
basins define the general sedimentary context formation.
The intracontinental type located mostly between Mamfe
and Lake Chad, and the coastal basins type, which run along
the Cameroonian Atlantic coast and are part of the large set
of basins on the West African coast. The two main coastal
sedimentary basins, namely: the RDR, representing the
southeastern extension of the Niger Delta and the Douala/
Kribi-Campo Basin; a great epicontinental depression with a
passive margin, resulting from the rifting of the South Atlan-
tic. The volcanic line of Cameroon separates them (Societé
National des Hydrocarbures 2005). The offshore part of the
RDR basin represents one of Cameroon’s main oil regions
(Societé National des Hydrocarbures 2005). The RDR basin
is therefore of major scientific and economic interest.
Numerous studies have been carried out by academic and
legal entities (Oil Companies and others), in the RDR basin.
These works have provided knowledge of this basin, both geolog-
ically and geodynamically. Coughlin et al. (1993) identified three
structural provinces in the RDR and showed that the produc-
tive reservoirs are excellent and shallow, located within 2000 m.
They are identified by good-quality bedrock corresponding to
Paleocene-Eocene marine clays. Mvondo (2010) has shown
from an analysis of the seismic data and well, a clear succession
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between two large sedimentary systems: the turbiditic channels
of the Miocene and the delta of Miocene-real progression. Koum
(2013) demonstrated the relative Plio-Pleistocene uplift of the
southern coastal surface margin of the RDR thanks to the meas-
urement of the river incision. This heightening is linked to the
Pliocene activity of the Cameroon volcanic line and the numer-
ous reactivations of post-Pan-African faults. Njoh and Agbor
(2016) built environments in the basin by integrating paleonto-
logical, granulometric and petrographic data. Interpretation of
these data involved major marine environments, medium neritic
and then transitions between coastal and intertidal environments
where there were deposits of Cretaceous sediments. Other works
have been carried out in this basin but have remained unpub-
lished, for example, that of, which concerned the production of
a synthesis of old works carried over the basin. This unpublished
internal report entitled “Kinematic, tectonic, sedimentary and
petroleum synthesis of the RDR basin” presents ideas on the
geology of the basin. In petrophysics, apart from the log stud-
ies carried out by oil companies, which are not very accessible,
there are very few studies related to it. From this, it follows that
the RDR basin is still less known from a petrophysical point of
view. The best oil potential of the Rio Del Rey basin is found in
its central part, unlike that of the Douala Basin. According to the
National Hydrocarbon Company report, Cameroonian hydrocar-
bon production fell by 1.59% in April 2019 compared to 2018,
during the same month. This drop-in production is mainly due to
the depletion of fields. To remedy this deficit, the Cameroonian
State has promoted several blocks in the Douala/Kribi-Campo
basin and that of Rio Del Rey. Prospecting for these blocks
begins with a better understanding of geological and petrophysi-
cal knowledge of neighboring or operating fields in the basin.
A major query then arises concerning the quality of the source
formations, reservoirs and covers of the Rio Del Rey basin. In
this context, a study on the characterization of reservoirs in the
Rio Del Rey basin is therefore beneficial.

The Rio Del Rey (RDR) basin is located at the edge of
the Gulf of Guinea and belongs to the large group of basins
of the West African Margin. According to Societé National
des Hydrocarbures (2015), the offshore part of the RDR basin
represents one of Cameroon’s oil regions. This study proposes
to analyze log data from four oil wells P1, P2, P3 and P4 off-
shore of the southwest zone of the Rio Del Rey basin in order
to highlight the characteristics of the reservoirs of the basin
and consequently to evaluate the quality of the latter, through
their petrophysical properties.

The Rio Del Rey basin setting

The study area located between latitude 4° and 5° North
and longitude 8°20" and 9°10" East, the RDR basin
(Fig. 1), is one of the coastal basins of the southwest
region of Cameroon and represents the southeastern
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extension of the Niger Delta into the Gulf of Guinea
(Coughlin et al. 1993). The RDR basin is bordered by
Nigeria’s Niger Delta Basin to the west and northwest,
by the Rio Muni basin in Equatorial Guinea to the
south, to the north by the Rumpi hills and to the east by
the Cameroon Volcanic Line which separates the RDR
basin from the Douala/Kribi-Campo basin (Coughlin et
al. 1993). It covers an area of approximately 7000 km?
offshore, and at its central part, the sediments are esti-
mated to be less than 12 km thick, but generally, this
thickness is estimated at around 6 km (Doust 1990). The
formation and tectonic evolution of this basin like all the
other basins bordering the West African coast are closely
linked to the rifting process which permitted the opening
of the South Atlantic and the formation of the Gulf of
Guinea, by the separation of African and South Ameri-
can continents during the Albo-Aptian (Rabinovich
1979). Sedimentation in the basin began during the Cre-
taceous, and the sequences are linked to sedimentation
in the Benue trench, the Douala basin and other basins
in southeast Nigeria (Nair 1981; Nguene 1992; Petters
1995; Njoh 2008, 2010). Three main diachronic for-
mations, each corresponding to very specific environ-
ments, are encountered in this basin (Njoh and Agbor
Taku 2016): (1) The Akata Formation of the Late Pale-
ocene, formed of prodeltaic marine clay covering the
sediments from the Cretaceous; (2) the recent Agbada
Formation of the Oligocene—Miocene covering the
Akata Formation and composed of a delta front with
alternating sand and clay; (3) the Recent Pliocene super-
ficial formation of Benin, made up of fluvial sands and
sandstones from the coastal plains, clays of the Agbada,
the Akata and those of the Cretaceous (Kita clay).

The RDR stratigraphy can be divided into two units:
a Pre-Deltaic unit from the Paleocene to Miocene and a
deltaic unit.

The Upper Paleocene was encountered in a well in
the locality of Yaounde and has been clay identified. The
Eocene series generally consist of clays deposited in a
marine environment. A small amount of volcanic material
may also be present in these series. An interesting turbid-
itic system has been discovered in deep water environ-
ments: the Ongue and Debunsha sands. A similar reposi-
tory system continued to be developed during the Lower
Miocene.

The deltaic sediments belong to the eastern extension
of the Niger Delta. Overall, they form a sequence of pro-
grading deposits deposited mainly during the late Mio-
cene and early Pliocene. This sedimentation was made
of alternating sand and clay forming the Agbada Forma-
tion. Beyond the delta front, unconsolidated, water-satu-
rated clays are deposited and form the Akata Formations
(Fig. 2).
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Methodology

A multi-method approach was used for the analysis of logs in
the work environment. The qualitative interpretation is based
mainly on the observation and analysis of log responses. The
“Quick look” method, which is a rapid interpretation of log
developed by Serra (1979), is therefore used for this purpose
to identify the lithology, the potential reservoirs, the produc-
ing levels and the fluids they contain. The quantitative char-
acterization of the reservoirs is done using methods based
on empirical relations integrated into the Techlog software.

The volume of shale is determined quantitatively by
applying different methods. If the reservoir contains some
minerals like feldspars, uranium and potassium, the GR
value can be influenced and the neutron—density method
is necessary (Attia 2015). Else, the analysis of the natural
gamma-ray log response can be used.

These minerals are not present in our reservoir, and radi-
oactive clay can be identified. Clays, areas with GR val-
ues > 90 API; sand (clean), areas with GR values <50 API,
and values between 50 and 90 API (50 < GR <90 API), cor-
respond to sandy-clay areas (Meunier 2011; Delalex 2014).
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The clay volume V;, is estimated from the linear relation
applied to natural gamma-ray logs (Asquith 1982).

V. =L = GRread B GRmin
=R =GR, — GR )
where:

GR,.,4: GR value of the bank read directly

from the log (API) ;
GR,..: Minimum GR value of the same bank (API) ;
GR_..: Maximum GR value of the same bank (API) ;

Iggr: Gamma ray radiation index ;

min

max

Vsh : Volume of clay.

In terms of the clay content of these intervals, the qual-
ity of potential reservoirs identified shall be specified: the
interval identified is considered sandy (sandstone) for clay
content values between 10 and 25%; sandy-clay (sandstone-
clay) for those ranging from 25 to 35%: and very clayey sand
(strongly clayey sandstone) for clay content values ranging
from 35 to 50% (Serra 1979).

A reference line defined on the gamma-ray curve makes
it possible to separate the reservoir formations from the clay
formations. This line is established as a function of a limit
value of gamma ray, GR, 4 Which is calculated in turn
from a limit clay volume (Vo> Which is approximately
45% (Staffan 2010). Beyond the value of the reference line
(GRof)- the formation is no longer considered a reservoir.

GRCutoff = VSh cutoff * (GRmax - GRmin) + GRmin (2)
where:

GR,,;,: the gamma ray value read directly

in front of a clean sandstone bed ;

GR,,,,: the gamma ray value read directly’

in front of a clay bed ;

The potential reservoirs correspond to sand/sandstone
intervals, with an amplitude greater than or equal to 10 m
(Kiki 2018). The resistivity log (ILD) makes it possible to
determine the presence of hydrocarbons. The low resistivity
attests to the presence of water in the formations, while the
medium (20 Ohm.m) and very high resistivity indicate the
presence of hydrocarbons (oils and gases) (Meunier 2011).

The combination of the neutron and density log curves
makes it possible to deduce the probable nature of the fluids
that could be contained in the formations. In a reservoir poten-
tially containing hydrocarbons, the density curve evolves to
the left of the neutron curve: the inversion effect between the
density and neutron curves. The assessment of the inversion
effect or of the difference between the curves of the neutron

and density log responses makes it possible to decide on
the probable nature of the fluid. This difference between the
density curve and the neutron curve is generally less than two
(2) or three (3) divisions in the oil zone and greater than three
(3) divisions in the gas zone (Meunier 2011; Varhaug 2016).

The porosity density is obtained from Wyllie’s formula.

b = P~ Pma 3)
Py~ Pma
@, : Overall density read opposite
the given study level in (g / ¢cm3)) ;
Pma - Density of the matrix ;
Pyt Fluid density ;

p,, - Porosity given by density tools.

Alongside this density porosity, the porosity is deter-
mined by the “Quick look” method, which combines neu-
tron and density logs porosity (@, d),). The total #; and
effective porosity @, are plotted by the following equations.

QjT = w 4)
ge :ﬂTX (1 _Vsh) (5)

In the case of this study, we will use the rela-
tion of Coates and Dumanoir that permits us to obtain
the permeability in the clean sands as in the sand-clay
formations.

C.0%

- j4 (RW/RLirr) (6)

where:

K : Permeability (mD) ;
R,, : Resistivity of formation water
at formation temperature ;

R, ;. :Real resistivity of the formation.

tirr
at irreducible water saturation;
@ : Porosity ;
Cetj : Coates and Dumanoir constants.

In the case of non-proper formations, several relations
have been established depending on the nature of the clays,
namely: Simondoux, Modified Simondoux, Indonesian. In
the case of this study, the water saturation is estimated by
the method of Juharz.

ar.s" B.
1 _or wr<1+ Ovn

Et a'RW SWT

Vsh 'ﬂsh
fr

) where Qy, = @)
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where:

S, . Total water saturation;
V¢ ¢ Volume of clay

¢y : Total Porosity ;

¢, - Clay Porosity ;

a . Formation factor ;

n : saturation exponent, which

can vary between 1.2 and 2.2 ;
m . Cementation factor.
Due to the water saturation, S, it will be possible to

determine the hydrocarbon saturation in the virgin zone
St with the following formula:

She=1-S5, 8)

Results and discussion
Lithological characteristics

Identification of lithofacies is very crucial because petro-
physical parameters such as porosity, permeability and
saturation depend on the type of facies. The analysis of the
gamma-ray log and the superposition of the neutron—density
log made it possible to determine the lithological nature of
the layers crossed (Fig. 3), from the predefined electrofacies.

The cross-plots of neutron—density-gamma ray (Fig. 4)
of the studied wells, allow verifying the lithology obtained
from the interpretation of the gamma rays and the superposi-
tion of the neutron—density logs.

The four cross-plots show a configuration of a clayey
sandstone environment. The points of lower to higher values
GR around the sandstone line reflect the presence of sand-
stones, and the displacement of the cloud points of lower to
higher GR values reflects the presence of clayey sandstones
(Fig. 4). The presence of clays is materialized by the dis-
placement of the cloud from the average points to the high
GR values of the dolomite line to the right.

The cross-plot of well P1 (Fig. 4) shows a variation in
porosity between approximately 35 and 45%. Some points
of low value gamma ray are observed around the line of
sandstones: this proves a very weak presence of very porous
sandstones. There are also low to medium gamma-ray values
around the limestone and dolomite lines, characterizing the
presence of porous carbonate formations. In addition, well
P3 shows a high occurrence of clays, indicated on the cross-
plot by an abundance of medium to high gamma-ray value
points beyond (right) the dolomite line.
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The cross-plot of the well P2 (Fig. 4) shows a varia-
tion in porosity between 40 and 45%. A few points of low
gamma-ray values are observed around the sandstone line:
this proves a very low presence of very porous sandstones.
There are also low to medium gamma-ray values around the
limestone and dolomite lines, thus characterizing the pres-
ence of porous carbonate formations.

In addition, well P3 shows a high occurrence of clays,
indicated on the cross-plot by an abundance of medium to
high gamma-ray value points beyond (right) the dolomite
line. The cross-plot of well P3 (Fig. 4) shows a porosity of
approximately 46%. Low gamma-ray values are observed
around the sandstone line; this proves the presence of very
porous sandstones. There are also low to medium gamma-
ray values around the limestone and dolomite lines, char-
acterizing the presence of porous carbonate formations. In
addition, well P3 shows a high occurrence of clays, indi-
cated on the cross-plot by an abundance of medium to high
gamma-ray value points beyond (right) the dolomite line.

The cross-plot of well P4 (Fig. 4) shows a variation in
neutron porosity between approximately 32 and 40%. Low
gamma-ray values are observed around the sandstone line;
this proves the presence of very porous sandstones/sand.
There are also low to medium gamma-ray values around
the limestone and dolomite lines, thus characterizing the
presence of porous carbonate formations. In addition, the
well P4 shows a high occurrence of clays, indicated on the
cross-plot by an abundance of medium to high gamma-ray
value points beyond (right) the dolomite line.

Delimitation of reservoir bearing and shale volume

The analysis of the gamma-ray log allows calculating of
the volume of shale (V) and potential reservoir stage. The
log of clay content according to the volume has been plot-
ted (Fig. 5). The potential reservoirs which correspond to
intervals of low gamma-ray values (less than the Gy 05>
and whose amplitude is greater or equal to 10 m have been
identified (Fig. 5).

In well P1, five (05) potential reservoirs (R1, R2, R3, R4,
R5) were detected, with varying thicknesses between 11.7 m
(R4) and 75.6 m (R1). In well P2, two (02) potential reser-
voir levels have been identified, with thicknesses of approxi-
mately 11 m. In well P3, four (04) potential reservoirs were
detected, with varying thicknesses between 12.7 m (R1) and
37.19 m (R3). In well P4, six (06) potential reservoirs were
identified, with varying thicknesses between 15.12 m (R2)
and 38.17 m (R4).

The average values of the clay content show that
the potential reservoirs are sandy with clay volumes
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varying between 12.7 and 24.23% (R2, R3 and RS of
the well P1; R1 of the well P2; R1 and R3 from well
P3 and R1, R2 and R5 from well P4) and sandy clay
with clay volumes between 27.58 and 32.63%. We note
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a strong occurrence of sandy reservoirs and the pres-
ence of some very clayey sandy reservoirs. The poten-
tial reservoir level with clayey content and thickness
is given in Table 1.



Journal of Petroleum Exploration and Production Technology (2021) 11:2621-2633 2629
Wel:Pt Well: P2 Well: P3 Well: P4
Uninon o |n . Vi
0 ? o lE G B I .
a WG i | oo HE RBasine (705 Blo | GRMBesclne ‘V%F.
o 1 L O WG o[ T(E] G | VHGR 0% 0f
Ll 2o o A A AT 70ET O (A A QR VSH GR
P 7008 L m| <180 qu 15010 w1
§ x S, |
0 T 3 K g
= 750 'EI 750 ;
= = t
{E : <3
650 800 ‘__ ? - E
- < 800—
YS — i
7003 0= 4} —
i 2, 85071
& =T
750 9004
o LR il m
8005 WUE _g E
— =2 950 <
850 1000 == }
RS J— -
i 00; - B9
40507 -
1900 - =] oy
001::: 1050
1100 =4
§ 5l BIRE TR X
= — 0] ?
B ; 1000 E | OE '
I' -
10 7€ 3 ape
= = <= 150
I 105 =, — -
K vt RS
0= ] 12501 = —
= = = ‘;
1506 1100 = E
6 1300 3 '
=] 1150 F = =
P 350
iy 1200 =
[553: Sand 25 Sandy clay  E=3: Clay [ Reservoir
Fig.5 Result of clay content (Vsc) and reservoir level
é’?’;ﬁf&ﬁ@ Springer



2630 Journal of Petroleum Exploration and Production Technology (2021) 11:2621-2633

Table 1 Clay content and nature of potential reservoirs at the level of
the different wells

Potential  Extent (m) Thickness (m) Vg, (%) Nature

reservoirs

Well P1

R1 796-871.6 75.6 27.58 Sandy clay

R2 876.2-919.7 435 23.43 Sandy

R3 945.4-992.7 473 24.23 Sandy

R4 1012.7-1024.4 11.7 28.7 Sandy clay

R5 1034.4-1063.8 29.4 20.68 Sandy

Well P2

R1 968.3-979.5 11.2 32.89 Sandy clay

R2 1016.6-1027.6 11 41.15 Very clayey
sand

Well P3

R1 933.9-949.5 15.6 12.7 Sandy

R2 1002.9-1046.7 43.8 28.73 Sandy clay

R3 1104.8-1116.5 11.7 37.19 Very clayey
sand

R4 1208.1-1218 9.9 2222 Sandy

Well P4

R1 889.6-901 11.4 23.55 Sandy

R2 916.7-929.9 13.2 15.12 Sandy

R3 978.4-1012.9 34.5 29.21 Sandy clay

R4 1068.5-1080.4 11.9 38.17 Very clayey
sand

R5 1161.16-1193.1 31.94 20.12 Sandy

R6 1216-1235.3 19.3 32.63 Sandy clay

Petrophysical parameter

In well P,, the analysis and interpretation of the result
of log (Fig. 6) exhibit five potential sandy to sandy-clay
reservoir levels, with varying thicknesses between 11.7
and 75.6 m. The porosity of these reservoir levels ranges
from good to excellent with values between 0.26 and 0.4.
A decrease of these values is noted as a function of depth,
and this is explained by the compaction caused by the over-
load sediments. The permeability of these five reservoir
zones varies between 81.29 and 204.06 mD, characterizing
average to good permeability. They equally decrease with
depth, so they evolve synchronously with the porosity. The
water saturation of these reservoirs (R R, R; R, and R;) is
24.75%; 23.48%; 22.59%; 33.67% and 22.55%, respec-
tively.

Two potential reservoir levels were identified in well P,
(Fig. 6). They are sandy clay ( R;) and very clayey sand ( R,),
with thicknesses of approximately 11 m. The porosities of
these reservoirs are 0.38 and 0.43, respectively. The high
porosity of reservoir R, at a depth of approximately 1020 m
is induced by the micropores of the clays, which are very
present in this reservoir. The permeabilities of the two reser-
voirs increase with depth and are estimated at 153.6 mD and
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278.5 mD, respectively. The high permeability of R, could
be due to natural microfissures or fractures.

In well, P; (Fig. 6), four potential reservoir levels with
heights varying between 10 m and 43.8 m were identi-
fied. Reservoirs R, and R, are sand; however, reservoirs
R, and R; are sandy clay and very clayey sand, respec-
tively. These reservoir levels have excellent porosities: R}, R,
and R; have an identical porosity estimated at approximately
0.34, while that of R, is evaluated at 0.32. The permeabil-
ity decreases with respect to the depth, between R, and R;
(106.6-30.34 mD), and then increases at the level of R, with
a value of 44.35 mD. These permeabilities range from poor
to moderate. The high permeability of R , is thought to be
due to natural fractures connecting the isolated pores. Well
P3 does not show any evidence which could indicate the
presence of hydrocarbons. The water saturation of these res-
ervoir levels varies between 3.37 and 43.86%.

Six potential reservoir levels, with thicknesses rang-
ing between 11.4 and 34.5 m, were identified in well P4
(Fig. 6). These reservoir levels are generally sandy (R1,
R2 and R5) to sandy clay (R3 and R6), with the R4 reser-
voir very clayey sand. Their porosities range from average
to excellent and vary between 0.18 and 0.36. The porosity
decreases up to RS and then increases at the level of reser-
voir R6 with a porosity of 0.34. The permeabilities are poor
(29.81 mD) to medium (70.09 mD). We note at the level of
R6, an increase in porosity and permeability compared to
RS, which would be due to the micropores present in the
clays and the natural microfractures, respectively. The water
saturations vary between 37.48% and 73.27%. The reservoir
RS, likely to contain hydrocarbons (gas at a height of about
12 m and oil at a height of about 5.8 m, in this case), has a
water saturation of 54.27%, that to say 45.73% of hydrocar-
bon saturation. The results are summarized in Table 2.

Analysis of the resistivity log shows that the zones
whose resistivities vary between 20 and 2000 Ohm.m are
therefore colored in yellow (Fig. 6). A strong gas effect
is evidenced from the cloud point distribution in the neu-
tron—density cross-plot of well P1 and well P4 (Fig. 4).
The sandstone reservoirs corresponding to these zones are
considered as potentially containing the hydrocarbons. In
this context, two reservoirs (R4 and R5) in well P1 and
reservoir R5 in well P4 can potentially contain hydrocar-
bons. The results of cloud point cross-plotting are similar
to those obtained by Upal (2020) in the Sangu gas field,
offshore, Bangladesh. So, gas is observed in R4 with a
slope of about 2.5 m (between 1015.3 and 1017.8 m) and
in the RS over a height of about 1.6 (between 1039.1 and
1040.7 m), well P1. In well P4, the reservoir that may
potentially contain hydrocarbons, i.e., reservoir RS, shows
the presence of gas over approximately 12 m of coastline
(between 1161.9 and 1173.9 m) and oil on a height of
about 5.8 m (between 1173.9 and 1179.7 m).
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Fig.6 Result of lithology, reservoirs and fluids of well P1, P2, P3, P4

In view of these characteristics, we can affirm that the
potential Miocene reservoir levels identified in the four wells
studied in the southwestern portion of the RDR basin have
good reservoir rock qualities. Our findings will serve as

useful data for future exploration campaigns and enhance the
petrophysical parameters of the reservoirs of the RDR basin.
The prospecting of blocks promoted by the state of Cam-
eroon begins with a better understanding of geological and

Pigllase ¢l ay .
e @) Springer



2632

Journal of Petroleum Exploration and Production Technology (2021) 11:2621-2633

Table 2 The petrophysi-

cal parameters (porosity, Well Potentigl Nature Porosity (V/V) K (mD) Sw(%) Shc
permeability and saturations) of reservotrs D, Dqr,
potential reservoirs at the level
of the different wells P1 R1 Sandy clay 0.35 0.4 204.06 24.75
R2 Sandy 0.35 0.38 158.43 23.48
R3 Sandy 0.32 0.35 122.76 22.59
R4 Sandy clay 0.36 0.26 91.07 33.67 66.33
R5 Sandy 0.34 0.27 81.29 22.55 77.45
P2 R1 Sandy clay 0.36 0.38 153.6 34.42
R2 Very clayey sand 0.38 0.43 278.5 359
P3 R1 Sandy 0.33 0.34 106.6 14.56
R2 Sandy clay 0.33 0.34 56.23 30.83
R3 Very clayey sand 0.32 0.34 30.34 43.86
R4 Sandy 0.32 0.32 44.35 3.374
P4 R1 Sandy 0.36 0.36 70.09 47.65
R2 Sandy 0.35 0.36 55.64 37.48
R3 Sandy clay 0.38 0.29 89.5 55.41
R4 Very clayey sand 0.4 0.22 39.73 73.27
R5 Sandy 0.36 0.18 29.81 54.27 45.73
R6 Sandy clay 0.33 0.34 52.75 64.24

petrophysical knowledge of neighboring or operating fields
in the basin. In this context, a study on the characterization
of reservoirs in the Rio Del Rey basin is therefore beneficial.

Conclusion

The well-logging analysis showed that two to six potential
reservoirs were identified on an ad hoc basis in the different
wells studied. These reservoir levels are generally sand to
clayey sand, with percentages of clay from 12.7 to 32.89%;
however, there are some very clayey sand levels with clay
volumes ranging between 37.19 and 41.15%. They, there-
fore, have significant lithological qualities. The porosities
of the different potential reservoirs, obtained by the “Quick
look” method (@QL), vary between 0.18 and 0.43 with a
majority of these values greater than 30%, characterizing
the excellent porosities of these reservoir formations. The
majority of the potential reservoirs identified in the differ-
ent wells have average permeability values varying between
52.75 and 278.5 mD, with the exception of reservoirs R3,
R4 of well P3 and reservoirs R4, RS of well P4 showing val-
ues less than 50 mD and characterizing poor permeability.
The permeabilities of the reservoirs of well P1 show rela-
tively higher permeability values than those of the reservoirs
of the P2, P3 and, P4 wells.
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