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Both the migmatites and  gneisses  were
deformed and intruded by the older granites (o1
Pan-African granitoids) during the 600-200
Ma Pan-African episodes, Schists within the
study area occupy the western portion ol the
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Materials and Methods

High-Resolution Acromagnetic Data (HIRAL)
and airborne radiometric  data (equivalent
thorium and pvrcvulngcpnluwnun(I:nl.'u)nl‘puri
of central Nigeria were acquired from the
Nigeria Geological Survey Apency (NGSA)
The data covered an arca of about 55 55 km'
(bounded by latitudes 09" 00-09" 30 N and
longitudes 07°30" 08”00 ). The acromagnetic
and radiometric surveys were carried out
between 2005 and 2009 by Fugro Airborne
Surveys for the NGSA. The data were recorded
at an interval of 0.1 § (~7.5 m) for magnelic
measurements and 1.0 s ( 75 m) flor

radiometric  measurements The airborne
flown in the NW-SE direction

SUrvVeys were
trends in

perpendicular to the major geological
the area, with flight line spacing ol 500 m,
terrain clearance of 80 m, and tie line spacing
of 2000m in  NE-SW direction, Based on the

and Hysdeothermal Alteration Zowes in ikain Sheet 107, Novih (eniral

| Nigws i

map (Figure 1), down 1o the south and other
wmaller oceurrences of the Schists within the
north, northenst, southeast, wotith and cential
portion of the map (Figire §)
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Flg, 3 Geologie Map of the Area

very short recording interval, lower survey
flight height (B0 m), and narrower flight line
spacing, the resolution of the anomalies 18
immensely higher than the conventional high
altitude air borne surveys. All eusential data
corrections, including the removal of 1GRF
values, were done by Fugro Airborne Surveys

The maps were processed using the Oasis
Montaj softwire version %4, The TMI was
reduced 1o the equator, Using magnetic
inclination and declination of the centre point
of the study area, 4o that anomalies observed

would be directly positioned on their
respective causalive source bodies, Unwanted
signals which include the regional fields were
removed by upward continting the Reduced
(o-Equator (RTE) map 10 @ height of 30 km,
where the resultant grid was subtracted from
the KTE grid to obtain the residual  grid
displays as map Analytic Signal (AS) source
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including textural analysis, lineament
detection, vectorization and complexity
analysis W generate comact occurrence. The
(point where two lincaments meet) and high
Iincar denvity areas. These areas are favorable
for hosting interest-bearing deposits and could
be further explored (Geosoft 2012).
Furthermore, CET grid method zlso enhances
discontinuity zones in magnetic data znd
highlights critical magnetic intensity
irregularitics. Structures are founded in the
datz by finding several zones of texture in the
restricted magnetic response before examining
zxes of symmetry, These axes are likely to
detect strzight abruption in magnetic intensity.
Areas of magnetic discontinuity are ofien due
10 and exhibited by rock edges, clongated
structures, and intrusions that are important 10
assuming the geological framework of an arez
(Kovesi 1991). Zones of magnetic
discontinuity are expressed by the use of
texture enhancement in the form of the skeletal
structure. The output data defines each region
of the discontinuity zones as skeletal line
fragments which belong 10 each of them,
showing the deviations within the structural
characteristics clearly in the directions and
offsets (Kovesi 1997).

This technique makes use of the following

actions:

I Texture Analysis Enhancement (Standard
Deviation)-determines magnetic discontinuity
related with regions of complicated textures.
Standard deviztion enables the local variation
10 be defineated in the data. This czlculates the
standard deviation of the data values within the
local neighborhood at every point in the grid.
Important features often show a high
variability with respect to the background
signal. For a window containing N cells witha
mean value of p, the cell's standard deviation ¢

of the cell values
s = JiS" (s, - m) G)

Vet Lsetisastist of Wsnar lvisatosm und Wydormharmad Abser ativse Jomas o Cptssn Gomes |17 o C ontest Ogrra

Ham 5. T
When interpreting the results, values which
whereas high values indicate large varaton.
IL Phase Symmetry — Utilizes the texture
118 Detection of Structures ~ Uses the
results of phase symmetry to reduce fhe
structures.

IV.  Complex structural Anafysis (Contact
Occurrence Density and Orientation Entrogy
Maps)

The feature intersection demsity map ©
generated by a collection of selected
intersections, which include crossings,
junctiommdwrmofd:eueaiﬁedhe
segments; first, by extending cach lme
segment 1o infinity, all projected intersection
points are determined from all pairs of lise
intersections of those extended line segments.
Selection is determined for cach candidate
using the distance between the intersection
point and their respective line segments, and
the angle between the line segments. If a
projected intersection point lies within 2
permissible separation distance of say 250 m
on one or both of the line segments, thea the
point is selected as a candidate. Those
candidate points will be further analyzed to
remove line segment intersections of similar
orientations. Using aeromagnetic data, a linear
anomaly can appear as broken feature due 10
incomplete sampling of magnetic field
variations in the magnetic field (Holden er al.
2012).Tlmcfmdﬂmsybdolgbh
same anomaly may exhibit similar
orientations, and is filtered by a threshold
angle deviation ic. removal of candidate
poimsfromlh:ew-iam
angklusﬂmﬂ:ubld.ﬁgn‘bnic
procumofdhnilﬁimﬁrﬁec“
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Percentage Potassium (%K),
Equivalent Thorium (¢Th) Maps
The potassium (%K), map (Figure 92) shows
different degrees of potassium concentrations
ranging from 0.219 to 5.088 (%) that reflects
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The Lielineation of Mineralization and Hydrothermal Alteration Zones in Gitata Sheet 147, North Central Nigeria

Mam D. T et al
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Fig. 10 (a) K/eTh and (b) hydrothermal Alteration Zones on Geologic map

alteration zone that is located within the area.
Also, a number of hydrothermally altered
zones are mapped from the K/eTh ratio map
(figure 10b). Since these zones have one or
more structures associations, they serve as
channel pathways for migrating hydrothermal
fluids that coincidentally reacted with rock
formation which got altered subsequently.

Aeromagnetic and Aero Radiometric Data
Integration

The results of acromagnetic, aero radiometric
data sets and geology were integrated to
produce a composite map of the study area
(figure 11). An inspection of this map showed
some portions of the study that are highly
faulted to be coincided with hydrothermal
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Fig. 11 Composite Proposed Geologic Map of the Area
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