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Abstract - A
Hydrothermal alteration is a change nf;u'r’--f-‘t'f'.\'ff”if rocks or minerals cau ,. .
of hot solutions, such as fluids accompanying or heated b--V mag)’re Landsat |
tocal government area of Nasarawa State of Nigeria was used to determine and |
yvdrothermal alterations Image processing methods used includes image e
Batio, /alse colow composition. Band ratios 3/1 and 5/4 suggested the presei
Minerals and hnfr.:;l_\'_rf minerals !‘:’.\*{H’L‘le’f’f_l’. (.YH__L* mineralization was ; /
Ratio 5.7 While false colour composite of bands 7:4:2 was employed to
';OCGFHTHS of hvdrothermal alteration zone. NigeriaSat-X qf the same Stuaﬁﬁ ,1’
'd"-_'”’ iy zones of lineament locations. The bands were layer stacked and bane
Suitable for the extraction of lineaments and the red lines show zones of
aiso overlaid on the RGB
fd?iq'use landcover analysis through supervised classification techniques : |
various land use patterns in the study area. The satellite i S

identification of th

: e hydrothermal alteration i
-~ = ZO”ES w vw & b i .- =

geology of the study area, ere compared with the
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4

colour composite image. NigeriaSat-X was ales
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‘done in Nigena using
JSensing include that of
Akaiye (1987) which show
ftectonic control  of
Nigeria from lincament
Goki er al. (2005) used
8d Landsat 5 imageries to
ted pegmatities  around
Sadiya er al. (2014), used
of Bwan local
@ of Abuja federal Capital
8d in the middle belt of
¢t and map locations of
terations. Other studies

on  hydrogeological
ude those of Bala (1997),
1). Odeyemi er al. (1999),
)0b) and Ayok (2009). .
wltispectral data have been
" h iminate the different
sent such as altered and
S because different rocks
ristic spectral signature as a
..'.'_‘-;t 20‘03).

s aimed at mapping mineral
Kokona Local Government
- objectives of determining
othermal alteration zones,
| of the state falls
olains of the Benue. Other
- state are composed of
wlands and a network of
sed on granites, migmatites,
nd gneisses. Around the salt
e of Awe are a number of
Ic cones. Most parts of the
 within the Benue (valley is
f sandstones. However,)
alt bearing districts of Awe,
Akiri, are detached synclinal

landscapc

dentify zones of lineament locations and
compare the satellite image maps with pre-
existing geological map of the study area.

Location, Climate and Geomophology

of the Study Area .. i
K okona is situated at Latitudes 09715 00"N

to 09°17'40"N and Longitudes
007°47'43.33"E to 007°50'26.67"E (figure
1). The climate is the tropical sub humd
climate with two distinct seasons. The wet
season spans from May and ends m
October. The dry season is experienced
between November and Apnl. Annual
rainfall ranges from 1100mm to about
2000mm. About ninety percent of the ramn
falls between May and September, the
wettest months being July and August. The
rain comes In thunderstorms of high
intensity, particularly at the beginning and
towards the end of the rainy season.
Temperatures are generally high during the
day, particularly between the months of
March and April. The mean monthly
temperatures i the area range between
20°C and 34°C, with the hottest months
being March/April and the coolest months
being December/January.

areas formed by localized tolding. The
brine springs of Awa, Azara and Bomanda
are assoclated with anticlinal axes along
which salt bearing beds within the
synclines) approach the surface. The state
1 drained by numerous fast tlowing
streams/rivers that take their source from
the Jos Plateau and flow into the River
Benue which also marks the state’s
southern  boundary. Prominent among

these are the Mada. Dep, Ayini, and Farin
Ruwa rivers.
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| Gwmatica and

B processing
=reference the
ad digitized.
on of the data
ased on the
tained. Field
it the remote
fied mining
the imagery
coordinates.
» projected to
84, zone 32).
were 188 and
from whole
idy area was
[+ data were
- atmosphere
8 software. A
he study area
2 respectively
detecting the
s. Band ratios
i their colour
ence of ETM+

;i' : 56

images were created for the detection of
hvdrothermal alteration zones The images
were carefully inspected for such features
and subsequently subjected to Lineament
Density Analysis utilizing a pixel size of
one square kilometer. Area of highest
density which was thought to be of
greatest potential for mineralization was
read off after assigning appropriate
thresholds. All the data sets were then
compared in the context of geology and
modification of the existing geological
map was carried out following field check
(ground truth) and coordinate recording.
Band 3 of Nigeria Sat-X was used, the red
lines shows zones of lineament locations
in the study area. Thus, Geomatica
software was used to automatically extract
lineament from Nigeria Sat-X (2011)
image of the study area and the digital
number was converted to reflectance for
each bands. The bands were layer stacked
to see which band was suitable for
extraction of lineament (See Tablel).

Source

Data Source Type | Year
Primary 2015
Primary 2015
[ Secondary
Secondary 2011
Secondary 2014 |
33
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mineral are called hydrothermal
zones.
% 1:&?1 [andsat ETM+ imagery of the s
) of analyzed using environment fw
visualizing
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3a shows the band transformations process of band ratio 3/1 '
el in grayscale. It d
;';' _ in bright pixels which appear over the whole i image. -

yowre rigor
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M 3/1 showing iron-oxide mj

neral
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¢ pixels
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bearing minerals using band ratio 5/4 and
these are confined to certain zones depicted
by the white patches in SE and NE of the

study area as shown in figure 3b.

B TR B AT
S 10 20 Kilometers [

Figure 4

h deposition of clay minerals in white pixels and Figure
"band ratios 3/1, 5/4 and 5/7 respectively

5/7 in green and 4/5 in blue) displays
target zones in distinguishable purple hues.
The alterations identified are attributed to
the alteration zones and others related to
weathering products of the granite
complex associated with undifferentiated
older granite in the study area.
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Figure 5: Lineament extraction overlaid on RGB colour composite 7, 4 & 2 of the study

area and Figure 6: Lineament Density map

Figure 5 shows the measurement of the
. lel!ghofﬁneamentineachgtidand
- plotted m the respective grid centers. The
- T 'lmes depict zones of lineament
ocation: and were overlaid on the RGB
ur composite of the study area. The

generations of lineament density map was

omparison of satellite image maps and
-*"'” £ Gwhgiﬂlmp

 Figur reveals corresponding mineral
m location on satellite image and

Figure 7: Comparison of satellite
deposits.

Tt :
- &
#1 |

image maps and pye

to highlight areas with high prevalence of
the structures and this was overlaid on the

image by djviding the study area into
llcmflkm‘ grids is presented in figure 6.
The density depicts both high and low

value in the study area.

Hydrothermal deposits are products of
hydrothermal processes. These deposits

form econon_lic reserves when they are
concentrated in veins, and other voids

“eXistin
B geological AP on location of mineral
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agreement
l., (2014)
wari local
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technique,
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ery reliable

tool for geological mapping, and
comparism with existing map of mineral
deposits in the study area.

Recommendations |
1. Government should invest more in

satellite technology to boost the
exploration and exploitation of
mineral resources.

2. Public information and
enlightenment on satellite
technology should be encouraged
for effective and efficient mineral

mapping.
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