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Abstract

In a bid to evaluate the elemental and mineralogical content of reservoir samples from the “X” well in the “Y” oil field offshore Southern Gabon, 
analyses were performed using XRD and XRF. The log view profile of the result inferred that Na, Mg, and Calcite were absent in the shallower series 
of the reservoir sandstones studied, this observation implies that they are soluble ions that had eroded and refer to warm and humid paleoclimate 
and a depositional environment that is arid, which corresponds to the continental crust as their source. The plot of Ti and FeO+Mg discriminate the 
deeper series of the reservoir sandstone samples from the shallower samples. The lower series showed heavier values which implies their origin 
from Oceanic Crust. These are also the pre-salt facies while the shallower series were more of continental origin and represent the post-salt facies. 
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Introduction

Chemo stratigraphy is the study of the use of elemental and 
mineralogical composition to delineate the sequence of deposition 
of formations, this helps in establishing stratigraphic relationships.1 
This information could also be used in delineating the provenance, 
maturity, and class of the sediments. The chemo stratigraphic pro-
file can also be used in understanding reservoir functionality with 
respect to the group of minerals that may be present in reservoir 
sand bodies.2 Scales are also important compounds but regarding 
flow assurance in the context of gathering etc. Provenance rep-
resents the source of the sediments, which may be continental crust 
or oceanic crust. The paleoclimate of the sediments expresses the 

weathering tendency of the sediments. This study can also be ap-
plied to generate the geochemical fingerprint of a sequence of for-
mations. The study can also be applied in establishing chemo strati-
graphic zones. The study can also provide for correlation studies 
between reservoir sand bodies.

Geology of the Study Area

The geology of Gabon is centered on the opening of the South-
ern Atlantic, which gave rise to a series of horst and graben which 
consist of the Gabon basin. The Gabon basin consists of the North, 
Interior, and the South. The sedimentary fill of the basin is divid-
ed into Pre-rift, Syn-rift, and Post-rift.3,4 The Interior basin consists 
mostly of Pre-rift sediments and it consists of continental, fluviatile, 
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and lacustrine sediments. The post-rift sediments are found in the 
North and South basins and are continental, fluvial, and lagoonal. 
The North and South basins are mostly Offshore basins. The Ga-
bon basin has two prominent sandstone formations which are the 
Gamba Formation in the Offshore and the Dentale Formation in the 
Shallow waters. 

Materials and Methods 

Sampling and sample preparations

Materials and methods encompass the materials and methods 
that were employed in the course of this study reservoir samples 
were obtained from the reservoir section of well X in Field Y off-

shore Southern Gabon. Samples were obtained between the depths 
of 2720m to 2947m which were 14 (fourteen) in number, however, 
11 (eleven) samples were chosen for analysis, the basis was that 
these were sandstones since the particular reference was to the 
reservoir section. The samples were prepared by cleaning and re-
moving the carvings, after which it was pulverized. The analysis of 
samples was performed using XRD and XRF for the mineral and ele-
mental composition, the model of the X-ray fluorescence Spectrom-
eter is Spectro XEPOS, produced by AMETEK, with an autosampler 
with 12 situations for tests and a 50watt end window X–beam cyl-
inder to invigorate the examples. The software for data handling 
is X–LabPro5.1. 

Results 
Table 1: Elemental content of the Sandstone derived from XRF Analysis.

Element Ti (%) Si (%) Sr (%) FeO (%) Mg (%) Al (%) K2O (%)

    Depth(ft)              

2720 0.1 2.53 0.4 0.1 0 1.84 0

2820 0.02 4.62 0.51 0.21 0 2.29 0

2840 0.02 1.56 0.43 0.06 0 1.5 0

2850 0.02 4.9 0.51 0.2 0 2.1 0

2910 0.19 23.09 1.1 1.62 1.81 7.65 0.9

2925 0.18 22.06 1.42 1.56 2.36 6.57 1.03

2926 0.47 40.2 1.12 4.5 6.2 12.89 2.91

2929 0.16 44.2 1.22 4.45 5.67 13.9 3.61

2932 0.55 58.08 1.36 1.93 3.29 11.56 2.77

2939 0.54 43.53 1.43 3.98 4.56 13.16 3.61

2947 0.56 44.77 1.35 3.59 4.62 12.72 3.04

Table 2:  Mineral content of the Sandstone derived from XRD Analysis.

Minerals 
Depth(ft) Halite Fer-

morite
Chlorapa-

tite
Berry-

ite
Anhy-
drite Quartz Cal-

cite
Dolo-
mite

Musco-
vite

Lau-
tarite

Sani-
dine

2720 81 10 0 0 0 0 0 0 0 0 0

2820 78 13 15 0 0 0 0 0 0 0 0

2840 72 8 0 0 0 0 0 0 0 0 0

2850 67 0 14 13 0 0 0 0 0 0 0

2910 60 0 0 0 49 42 16 0 0 0 0

2925 63 0 0 0 0 48 0 35 0 0 0

2926 0 0 0 0 0 73 0 21 22 21 0

2929 43 0 0 0 0 79 0 0 0 0 13

2932 37 0 0 0 0 77 0 0 0 0 0

2939 43 0 0 0 0 73 0 0 16 0 0

2947 0 0 0 0 0 69 0 0 0 0 0
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Figure 1: The Log view Mineral content of the Sandstone derived from XRD Analysis.

Figure 2: Log view Elemental content of the Sandstone derived from XRF Analysis.

Discussion

The results of the study are presented as a log view of the depth 
range of the well alongside its descriptive lithology. Graphical ex-
pressions have also been used to unravel relationships that portray 
the provenance of weathering and paleoclimate. 

The log view profiles 

Mineralogical profile

The log view for the mineralogical profile indicates that halite is 
the most abundant throughout the studied depth range, but more 
pronounced within the sandstones, however, it reduces downdip. 
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The second most abundant mineral is femonite which also occurs 
within the sandstone unit. Chlorapatite is the third most abundant 
occurring within the sandstone and slit units. Other minerals such 
as Quartz, Calcite, dolomite, muscovite Albite, and Orthoclase were 
absent in the sandstone unit but present in the shaly zone. The ab-
sence of these minerals in the sandstone unit infers they may have 
been dissolved/eroded, indicating that the sandstone unit has been 
exposed to wet paleoclimate.2,5 The halite profile could infer that 
the deeper reservoir sandstone could be pre-salt, while the shal-
lower facies could be syn-salt or post-salt deposits. The geology 
of Gabon presents that a salt layer separates the continental facies 
from the marine facies.3

The elemental profile

The elemental profile showed the complete absence of K2O and 
Mg relative to Al, FeO, Sr, Si, and Ti in the sandstone unit. This obser-
vation infers that the sandstone unit had been weathered.2,6

Weathering and paleoclimate

The absence of K, Mg muscovite, quartz, and calcite in the sand-
stone units reveals that weathering occurred given that larger cat-
ions will be recalcitrant to weathering, unlike Na and K with smaller 
cations which will be easily removed from the weathering matrix.1,2 
Chemical weathering such as observed, is dominant in a warm and 
humid environment which portrays the paleoclimate, and the envi-
ronment of deposition is inferred to be arid. 

Provenance 

The provenance infers the source of the sandstone body, sed-
iments are normally weathered and then transported to the site 
of deposition, sediment could be described as Mafic (magnesium 
and iron-rich) or felsic (Feldspar and silicon-rich). Mafic sediments 
are mostly sourced from Oceanic Crust while Felsic sediments are 
mostly sourced from continental Crust.1,2,7

The plot of Ti and Fe+Mg Figure 3 has always been employed 
in discriminating Felsic from Mafic sandstones which are normally 
high-density sandstones.5

The plot of Ti and FeO+Mg in Figure 3 shows that the shallower 
sandstone series (2730m to 2850m) have very low Ti and FeO+Mg 
contents while the deeper series (2910m–2929m) show higher val-
ues. This observation could be inferred to portray that deeper sand-
stone facies have a slightly higher content of Oceanic crust-sourced 
sediments.8-11

Conclusion

The elemental and mineralogical logview profile showed that 
the shallower series of the sandstone had no significant presence 
of K, Ca, and Mg which correspond to the soluble ions and imply 
warm and humid paleoclimate, and the environment of deposition 
is inferred to be arid. An arid environment corresponds to a con-
tinental crust. The plot of Ti and FeO+Mg discriminate the deeper 
series of the sandstone from the shallower series, the deeper series 
is heavier and infers Oceanic facies and also presalt facies, while 
the shallower series are more continental in origin and represent 
post salt facies.
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