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Abstract: The examination of th@eology, osumilite, illite, chlorite and garnet
petrographicand geochemical profile®f the respectively with varying percentageThe
Lokoja sandstone faciesthe primary goal of major mineals obtained from the resultsve
this researchThe objectivesincludecarrying quartz (67%) andorthoclasefeldspar (11%).
out geochemical analysis on the LokojaGeochemical signatures of clastic sediments
sandstone facies, caing out Xray can beemployd to intepret the provenance
fluorescence (XRF) analysigthin the Lokoja nature of the deposits The AIO? /TiO, for
sandstone facies, carrying outry dffraction  Lokoja sandstone, claystone and shale facies of
(XRD) analysiswithin the Lokoja sandstone Patti Formation are 52.43vt %, 14.21wt %,
facies and the determination of the 10.02 wt % and 10.2%t % equaly. Ths
petrographic of the Lokoja sandstone faciks. proportionality suggestselsic source rock for
few thin oolitic iron stones and coargeained thelLokoja Sandstone and intermediate source
crossbedded sandstone make up the geology rock for the Pattisediments. The Geology
the study area, along with pebbly clayey grit (distribution),  Provenance, @ Weathering,
and sandstoe. Rarely exposechas been Tectoniccontextand redox proxy of the Lokoja
identifiedasa basal conglomerate composed ofSandstone, MiddldNiger basin have been
well-rounded quartz pebbles embedded in determired using integrated petrographic,
white clay matrix. ranging from 100 and 300granulometric and geochemicatlvent Major
metersin thickness, depending on the relief ofelements geochemistry and their ratios
the Basement Complex floor beneaffthe affirmed that the Lokoja sandstone is
methods used in carrying out this projectpredominantlymature lithic arenites including
researchinclude granulometric, geochemical, subgreywacke and protoquartzitesipact of
and petrographicanalysis.The resulfrom the felsic igreous provenances on thtic basin.
granulometric analysis was used to construct

the lithology log. The log helps to determine thd<€YWords X-ray fuorescence (XRF) X-ray
palecenvironmental and  depositional diffraction  (XRD) Sandstone Provenance,
sequence of the study area. The XRD/XR.Weathe”ng’ Tectonic context aRddox proxy
analysis shows Quartz and OrthoclaseMu 6 awi ya Baba Aminu
Feldspar, as the predominant mineral Department of Geology, Faculty of Science,
assemblageecommending low weathering FederalUniversity Lokoja, 1154 LokojaKogi
contour for the Lokoja sandstonesThe State, Nigeria

mineralogicalcomposition of sandstonegs Email: muawiya.babaaminu@fulokoja.edu.ng
detected using XRD and XRF analys€ee Orcid id: 0006:0001-5278153X

XRD profile of the_okoja Sandstone Awvhich

is situaed aroundthe Nataco area consistof

the following mineal obtained during the

XRD: quartz, orthoclase, muscovite kaolinite,
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Given the aforementioned context, it isweathering, tectonic setting, and origin by
nevertheless quite concerning that the Lokoj@xamining the abundance of major, trace, and
formation remains not much ghied.In fact,on  rare earth element compositions in sedimentary
the features, stratigraphy (lateral and verticatocks and their ratios.

extent), and paleoenvironments, there ardhe Bida Basin: isone of the largest inland
divergent views. Without taking into accountsedimentary basins in  Nigeria, lies
their source histories, sedimentologicalperpendicular to the main directions of the
features, or paleoenvironments, Jan du Cherigenue Trough and the Niger Delta basin of
et al, (1978), Braide (1992), and most recentlyNigeria and is aented ina northwessoutheast
Rahamanet al (2019) combined all of the location. It is commonly seen as the
sandstones, shales, and claystone in theortheastern extension of the Anambra Basin,
Southern Bida basin into one stratigraphic uniboth of which served as key deposition sites
or formation known as Lokoja Sandstoo  during the third major transgression period in
and Akande (2003, 2009), on the otheantt, southern Nigeria in the Upper Cretaceous
not only supported the earlier subdivisiongObaje et al., 2011). According to magnetic
(Lokoja and Pi formations) by Jones (1958) data, its sedimentary fill is approximately 4700
but also provided more evidence in fawv@mf meters (Udensi and Osazuwa, 2004).

the division of the sandstones into variousThe Upper Cretaceous Lokoja Formation's
mappable packages. Based on facies relationship and depositional habitats, as
sedimentological characteristics andwell as the sedimentology and depositional
fundametal petrology, Ojo and Akande (@8) environment of the Patfiormation in the Bida
characterized the depositional facies of thdasin, were both part of reports by Ojo and
Lokojaformation (Alluvial and braided facies) Akande in 2003However, they restricted their
with the petrographic features of the sandstonenalysis to palaeocurrent, textural, and field
One of the disadvantages of the Lokojaconnection traits. According to reports (Bhatia,
formation is that it mostly consistsf o 1983; Roser and Korsch.986), the chemical
sandstone, eliminating the possibility of datingcomposition of clastic sedimentary rocks is a
fossils, in contrast to the shale of the Pattresult of a complex interplay of 346 different
formation, which has been geochemicallyariables, including the type of source rocks,
described and even dated (Agyingi, 1993; Ojsource area weathering, and diagenesis.
and Akande, 2003; Godwaet al, 2023b).The  Furthermore, different tectonic environments
previous work was centred on an elementahave different provenance features and
composition examination of the Lokoja distinctive sedimentary mechanisms, making
Formation's sandstones in the sense dhe tectonic setting of a sedimentary basin the
chemostratigraphy in this context. overall primary control D the physical

It has been documented the literaturethat characteristics of  sedimentary  rocks
geochemical tools may be used to assess tl{Pickinson, 1985; Osaeest al, 2006). To
origin and tectonic context of sandstonesestimate theorigin, tectonic settings, and the
(Bhatia, 1983; Armstrondltrin et al, 2004; palaeodepositional environment in the
Ayala et al, 2021). Geochemistry hadeen sediments of the Lokoja Sandstone of southern
established as a significant tool in theBida Basin, the current work incorporates data
determination of the fundamental from outcrop investigations, sedimentology,
characteristics of source rocks, the tectonipetrography, and elemental geochemistry.
context of tle emplacement of sedimentaryThereis little question that these results will
products, and the extent of weatheringoffer further details that scholars and explorers
(ArmstrongAltrin et al, 2004 Aigbadonet al,  will find beneficial.

2023). It is possible to constrain source
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The following goals of this study include The area shown on the mdpee fg. 1) is
studying the geology, geochemistry, andclassified ashe sedimentary environment in
petrographic research of the Lokoja sandstonthe geological map of Nigeria. It is situated in
facies, as well as their implications for origin the country's southwest and is made up of three
area weathering provenance and tectonidistinct lithologies, including the Lokoja

settings: Formation, Agbaja ironstone, and Patti
() To conduct out geochemical study onFormation gee ig. 1).
the Lokoja sandstone facies. The Lokoja Formation is tholdestn the lower

(i) To perform Xray fluorescence Bida Basin overlappingthe basement complex,
(XRF) analyses on the Lokoja itis composed of sandstorthey are located
sandstone facies. nearLokoja and Felelgheformation is mainly

(i) To carry out Xxray diffraction (XRD) noted for its pebbly qualityn nature and
studies on the Lokoja sandstone faciesKoton-karfe, they are coarggained combined

(iv) To carry outPetrographi@nalysis on with a coargnng upwards sequence, they are
the Lokoja sandstone facies. darkish brown and are composed of cobbles,

The Geology, Geochemical and Petrographipebbles etc. that are sabgular to sub
investigations of Lokoja sandstone facies andounded in form (Atabet al, 2023, Aighadon
their consequence on soa region weathering et al, 2023).

origin and tectonic settings had not been (i) The Patti Formation

established. This is owing tan inadequate These formations are distinguished faye-
understandingof sandstone facies (complete medium pinkishwhite, greyishgrey, and
and credible current geochemical data orsiltstone as well as oolitic ironston&hey
Lokoja sandstone facies). appear in a fining upward succession and
. crossstratification and slumps were noted as
1.1 Geology and the location of thetudy sedimentary features. WhicFr)1 must have

area o occurred as a result of changes in therent
The research region includes raad outcrop  gjrections at the time when the sand was
along the LokojeAbuja highway (fig. 1) and is geposited Mu 6 aewal,2@22b)

located between latitudes 07° 51' and 08° 26'

and longitudes 006° 41' and 006° 56'.

6940'30"E

Fig. 1. Geological map of theresearcharea showing different geologyM odified after
Ibrahim et al; 2023Mu 6 a wet at.,2022).
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(i) The Agbajaironstone 2.0  Materials and Methods
Agbajalronstone is the topmost layer overlyinQesk studies and field sun@were adopted for
both the Lokoja and the Patti Formations. Ittisis study todetermine the geochemical and
composed of oolitic ironstone; it is coarseetrographic analyses of the Lokoja sandstone
grained, poorly sorted, and reddish to brovacies (see fg. 2). The exposed Lokoja
(Godwinet al, 2022). formationsandstone samplegere taken along
) The Lokojaformation theLokoja-Abuja express road.
Clastic sediment geochemical mark can bePetrographic analysis, X-ray fluorescence
used to determine the sediment's provenaramglysis, Xray dffraction analysis, and
according to several reports (ArmstreAfjrin Geochemical analysis (Granulometaicalysis)
et al, 2004). For mafic igneous rocks, thsere also conducted during the research
Al203 / TiO2 ratio rises to 8, for intermediatprocesses.
rocks it rises to 21, and for felsic igneous rqocks
it rises to 70.

Introduction

l

Methodology
Desk study F’ Field study l

[

i

Literature review:

Data Collection

Reconnaissance
Gological mapping

(Citation of Journals, Books *
Internet and Thesis).

Geophysical survey

I
Equipment used:
. Global Positioning System (GPS)
.Field note book
.Measurement Tape
.Monday Hammer

v

Geological survey

.Measurements and taking
notes during and after field
mapping.

‘ Sample preparation summary }4—‘
I

.Maps
.Field Bags ’
v v i ! 1 }
X-ray difraction|| X-ray fluorescence Petrographic Grain size || Geochemical | Textural
XRD analysis || (XRF) analysis analysis analysis analysis analysis
. v v v v L

l

RESULTS PRESENTATION, INTERPRETATIONS AND DISCUSSION

!

Mot 2.,2082b) a

Fig. 2: Flow Chart of the Methodology adopted for this study (Modified after Mu 6 a wat y a
a.,2022a.




Communication in Physical Sciences, 2023, 9(4585482 470

The study was conducted in fouf4) stages, and 0.0063 mm.For statistical analysis, the
including: proportion of each mesh size was weighedg the
(i) Deskstudy method developed by Folks and Ward (1957).
This involves the evaluation of geologic report2.2 Petrographic analysis
on different components of the Precambrian To assist with disaggregation, each
Basement Complex of Nigeriparticularly the sample was mixed into a solution with water in
North-Central Basement Complex and Bidaglass cylinders, stirred appropriately, and then
Basinfrom past studies specifically in the field left approximatelyfor 10 minutes. The samples
of thisresearch (Literature Reviewge fig.2. were then completely deflocculated by soaking
(i) Field Study/Survey them in a 30% hydrogen peroxidé ¢/
This operation took place twice and lasted aolution. To observe petrology under a
total of four (4) days. The reconnaissancemicroscope, the heavy minerals were
survey was carried out from February 21 untisegregated by panning and mounted on glass
February 23, 2022. The initial fieldwork took slides.
place from March 23, 2022, and the detailed
investigation took placom April 4i 14, 2022.

2.1 Granulometric analysis (sieve analysis) ~ The method employed reports concentration as
% oxides for key elements and ppm foinor

The particle size distributions were elements using a PW1480r4dy fluorescence
mechanically measured by agitating 100 g ospectrometer with a Rhodium tube as the X
each sample for 20 minutes in a Durham Ge&ay source.

Slope shaker equipped with a set of siewies. 2.4 X-ray dffraction (XRD) analysis

order of mesh size, the following British _ _ _
Standards were used using a sieve: 2.00 mmhe XRD analysis was carried out by using
1.18 mm, 0.85 mm, 0.60 mm, 0.425 mm, 0.3XRD machine with model numbeRigaku
mm, 0.0025 mm, 0.50 mm, 0.10, 0.075 mmUltima Ill XRD.

2.3 Geochemical analysis

6 "45;30"E
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i
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Fig. (3): Map of Lokoja showing the sampla outcrops
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3.0 Results and Discussion leaching processes during weathering is the

The Lokoja Formation is made up of coarsehigh value of& A in the deposits (Simoet

grained cros$®©edded sandstone, pebbly cIayeyal" 2022).

sand and sandstone, and a few small oolitic iroﬁqcording to bivariate scatter plots based on
stones. It ranges in width from 100 to 300 riedman (1969), Folk and Ward (1957), and

meters (Desauvagie, 1975)The Patti Omali et al (2011), the Lokoja Sandstone is
Formation is compose’d of a series ofefito composed of river sand and fluvial material

mediumgrained, grey and white sandstonesdepos'ted by low energy currents.
carbonaceous siltstone, claystone, shale, ar8ll Granulometric analysis
oolitic ironstone. White grittier materials are The lithology

typically clay and thin coal seams might b
found. According to Jones (1958), there is
70m maximum exposed tkiness. In
comparison to sandstone from other regions
the world, Lokoja sandstone has a higher tha
usual SiQ content. A further indicator of the
involvement of oxidation, hydration, and

®The resuss obtained from the granulometric

aanaIyS|s vere used to construct the lithology
lpg. The log aided in the determination of the

Oé)aleoenvironmental and depositional
eguence of the studyea.

A

Plate 1: The photograph of sandstone exposure on outcrop Or(@)N07”5 26 16. 8606 E
000450634. 900

The outcrop 1 above with coordinaté87’5 2 6 greyish moderate tacoarsegrained sandstone,
16. 80845B06@6 900, h a s raagmg frem ®4vna to i4.6nm ha Brownish,
58.1m. From the litholog, it shows 9.5m whitish medium to coarse sandstone, from
to7.5m has brownish greyishoglerateto fine-  about 4.6m to 2.8mds grgish medium toward
grained sandstoneanging 7.5m to 5.4mhas
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fined grained sandstone and from about 2.8m
down has coarse gyish sandstone

LOKOJA AXIS NATAKO, OUTCROP 1

MUD SAND GRAVEL

Scale (m)
Lithology
LITHOLOGIC DESCRIPTION

~Clay
FSilt

Brownish-greyish medium to fine
garined sandstone

Greyish medium to coarse grained
sandstone

Brownish, whitesh medium to coarse
sandstone Greyish medium to fine
grained sandstone

Coarse greyish sandstone
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Plate (2): Photograpﬁno sadétn exposure on thcrmwb (2) N 073 2 6
000450635. 80
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LOKOJA AXIS NATAKO, OUTCROP 2
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Greyish-brownish medium to fine
grained sandstone.

Reddish medium to fine grained
sandstone

Reddish brown medium to fine grained
grained sandstone.

Greyish medium to coarse grained
sandstone

: SCALE: 1m=1cm
Fig. (5): Litho log for outcrop two (2)

The outcrop 2 above with coordinate§7° at about 7.%5.8m, from 5.8m to 3.5m has
326 30.°8503EK.806, wi t heddism mediure to dingraimed sandstone,
of 37.4m.It has beemnobserve a greyish from 3.5m to 1.9m show a reddisinown

brownish medium to fingrained sandstone medium to finegrainedsandstone.

Platé (3): Photograph of claytore/ust expéhre on‘(;ljtcrophree (3) N 075 0: 4
006450621. 9060
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Fig. 6): Litho log for O utcrop Three (3).

The outcrop 3above with coordinateN07° the last partfrom about1.6m down has
506 56.W602E. 90606, with qagishenkediumadoarsegraimetl sandstone.
63.3mhas beewbserved areddish mediumto 3 2 Geochemistry and petrography
coarsegrained sandstone at about 3.4mto 2.2
m, from 2.2no about 1.6m there is brownish  XRD Profiles signatureand Pie Chartsf the
claystone withintercalation of mudstte and two Lokoja sandstee sampleanalyzed

Fig. (7a). The X-ray diffraction (XRD) profile for Lokoja sandstone A

The X-ray dffraction analysisrevealsthat characteriing a lowy weathering profile for
the mineal associationis dominated by the Lokoja sandstones.
Quartz andOrthoclase FeldspdFig. 7a& b)




