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1. Abstract

A geochemical study ofoolitic ironstonefrom
the Agbajaformation around Ahoko in the
Southern Bida basin, Nigeria, was carried
out to determine its potential in iron
concentration for exploration. Spot 5 satellite
imagery was used to delineate the
agbajapleateau from surrounding areas,
while sample points was planned for ground
trotting and sampling. Representative
samples underwent geochemical analysis
involving major element analysis, revealing
average major element abundance of
ironstone samples in the study areaas SiO,
(3.41%), Al,03 (8.98%) MnO (0.57%), CaO
(0.54%), V205 (0.12%), P205(2.23%) and
Fe,03 (83.42%)

Keywords: Oolitic, Agbaja formation, Spot
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2. Introduction

The Agbaja Ironstone studied covers some
part of Koton-karfe sheet 227 SE and lies
within latitudes 8° 7' 00" - 8° 10" 30" N and
longitudes 6° 48'00"E - 6° 52'00"E. It
occurs within the upper cretaceous
sedimentary sequences of the Nupe basin.
Stratigraphic succession in southern Bida
basin from oldest to youngest includes
Lokoja formation, Patti formation and
Agbaja Formation. The Lokojaformation
restsuncomformably on the basement
complex and grades from conglomerates to
arkosic sandstone. The patti formation
consists of intercalations of sandstone,
siltstone and carbonaceous mudstone unit,

while Agbaja formation consists of oolitic
to pisolitic ironstones. Studies have
continued to shed more light on the
geochemistry and mineralization  of
ironstone within the southern bida basin
and those of Taranji ironstone. This study
was therefore aimed at identifying Agbaja
formation ironstone geochemistry in the
Bida basin around Koton-karfe, central
Nigeria using their major elements'
geochemistry.Figure 1 shows the sample
locations within Spot 5 satellite imagery.

3. Geology and stratigraphy

The Bida basin is a
northwest-southeast-trending  intracratonic
sedimentary embayment, lying

perpendicular to the main axis of the Benue
trough (Fig. 2). It is usually regarded as a
north-western extension of the Anambra
basin (Whiteman, 1982; Ladipoet al., 1994;
Akande and Ojo, 2000; Akandeet al., 2005).
Adeleye (1975a, b) sees the Bida basin as a
gently down-warped trough, whose genesis
may be closely connected with south-eastern
Nigeria and the Benue valley's
Santonianorogenicmovements, while
Whiteman (1982) suggested that the basin
was formed from simple cratonic
sag.Post-Santonian origin was proposed for
Bida basin by (Agyingi, 1991) as he reported
that tension built-up in the Benue trough
during Africa’s separation from
South-America (Aptian-Albian). Agyingi
(1991) suggests maximum sedimentary pile
of up to  3,300m,suggesting a
post-Santonianoriginfrom aeromagnetic
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interpretationrecorded. The Bida basin's
stratigraphy varies, depending on the area
being considered; several authors have
discussed this basin’s stratigraphy in two
sectors: the northern Bida basin (Adeleye,
1971) and the southern Bida basin (Agyingi,
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and Batati ironstone whilethe southern Bida
basin succession consists of
Lokojasandstone, the Patti and Agbaja
ironstone formation. This study has
concentrated on the southern Bida basin's
Agbaja formation.

1991; Akande and Ojo, 2002).The northern
Bida basin is successively made up of Bida
sandstone, Sakpe ironstone, Enagi siltstone
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Fig. 1: Sample locations within Spot 5 Satellite Imagery
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Fig. 2:Geological sketch map of Nigeria showing the major geological components; Basement,
Younger Granites, and Sedimentary Basins (Obaje, 2009)
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The Agbaja Formation

The Agbaja formation forms a persistent
cap for the Campanian — Maastrichtian
sediments in the Southern Bida Basin as a
lateral equivalent of the Batati Formation
on the northern side of the basin. It consists
of sandstones and claystonesinterbedded
with oolitic, concretionary and massive
ironstone beds in the region (Obaje,
2009).Ladipo et al.(1994) observed that the
sandstones and claystones are interpreted as
abandoned channel sands and over bank
deposits influenced by marine reworking to
form the massive concretionary and oolitic
ironstones.

4. Methodology

Ten representative samples out of nineteen
samples obtained from the field were used for
geochemical analysis. The bias is due to
difficulty in obtaining better and less

5. Data Presentation

justice
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weathered samples for analysis. However,
was done to selecting best
representativesample within reasonable study
range. The whole rocks sample were mostly
taken from outcrop and occasionally within
excavated mine were found and analyzed
using X-ray fluorescence spectrometric. The
ironstone samples were crushed and
grounded to pass through 150mm mesh
sieves. Sample cups containing the powdered
ironstone  within ~ MiniPal 4  X-ray
fluorescence  spectrometer model were
identified for respective position. Oxides
were converted to their respective elements
as desired by using the Pangloss Foundation
Oxides-Elements Calculator.

Table 1: Major element concentration of the Ironstone samples(L, 1-10= Sample Locations)

Oxides L1 L2 L3 L4 L5 L6 L7 L8 L9 L10
Wt. %
SiO,

588 (48 [35 |14 [611 |81 |14 |56 |01 |6.21
tFe:0s 82.1 8351 |7452 [93.04 |79.14 |73.8 (8558 |[85.61 |82.47 |78.03
MnO 02 |013 [0.84 (018 (022 (037 041 (013 [0.15 |0.16
a0 028 |04 [027 036 (032 (043 (039 |024 (083 031
Al20s 882 (89 [1658 [1.38 [9.89 |14.78 [105 |5.01 [7.42 |12.3
V0s 009 (008 (011 (017 [0.12 [0.13 |0.12 [0.08 [0.08 [0.07
P20s 251 (216 (343 (214 [3.11 192 [1.02 [237 [212 |2.85
Total 99.28 [99.98 [99.25 [98.67 [98.91 [99.63 [99.42 [99.04 [99.08 [99.93
Elements |L1 L2 L3 L4 L5 L6 L7 L8 L9 L10
Wt. %

Fe 574 |584 |52.1 |65.1 |55.4 |51.6 |59.8 |59.9 |57.7 |54.8
P 109 (094 [1.49 093 [1.34 [0.83 [044 [1.03 [0.93 |[1.24
S [ ] [ ] [ ] o [ ] [ ] [ ] [ ] [ ] [ ]

Table 2: Range and averages of major elements of Agbajalronstone compared with those

described by (Abimbola, 1997)
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Chemical Analysis of Ironstone of | Chemical Analysis of Cement of
Agbaja Formation, Nigeria. N=10 | the Pisiodal Pack-Ironstone of
Elements Agbaja Formation, Nigeria. N=13
(This work)
(Abimbola, 1997)
Range (%) Average (%) Range (%) Average (%)
SiO, 1.4-6.11 3.41 0.25-21.84 11.05
tFe;,O3 73.8-93.04 83.42 41.88-86.23 64.06
MnO 0.13-0.84 0.57 0.11-0.38 0.24
CaO 0.24-0.83 0.54 0.14-0.33 0.24
Al,Os3 1.38-16.58 8.98 0.28-21.36 10.82
V205 0.07-0.17 N e s
P,0s 1.02-3.43 2.23 1.07-5.10 3.09

Fig. 4: Histogram showing the composition of Fe,O3 in Agbaja Ironstone
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Fig. 5: Histogram showing the composition of P,Os in Agbaja Ironstone

Fig. 6: Line plot showing the relationship between Fe and P Elements inAgbaja Ironstone

531


http://www.ijiset.com/

IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 2 Issue 5, May 2015.

Www.ijiset.com
ISSN 2348 - 7968
100~
95 -
v
90
85 - X @&
Fe203 °
[ |
80 N
+
75 - ® -
70
65 -
5 0 5 10 15 20 25
Si02+A|203
Fig. 7: Plot of Fe,O3vsSiO»+ Al,0OsforAgbaja Ironstone
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Fig. 8: Plot of Fe,O3vsFe,03 +P,Osfor Agbaja Ironstone
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6. Discussion and Conclusion

Table 1 presents geochemical results and
computation of iron and phosphorus
contents of ironstone in Agbaja formation.
SiO, content of Agbaja Ironstone ranges
from 1.4-6.11 Wt. %, A1,0;3 ranges from
1.38-16.58 Wt. %, MnO ranges from
0.13-0.84 Wt. %, CaO ranges from
0.24-0.83 Wt. %, V,0s ranges from
0.07-0.17 Wt. %, P,0Os ranges from
1.02-3.43 Wt. %. The ironstone specimen
contains total iron oxide (Fe,Oz3)
percentages varying from 73.8-93.04 %.
Average total iron is 57.22 % and
phosphorus is 1.03 %. They are made up
of hematite-goethite but because of loss
on ignition values, they are suspected
tocontain also limonite. The high
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