) CENTRE FOR HUMAN SETTLEMENTS .
‘) AND URBAN DEVELOPMENT JOURNAL @) ¢

|/

==// FEDERAL UNIVERSITY OF TECHNOLOGY, MININA *u.\,:
oo CHSUDJ o S

DECEMBER, 2016 ISSN NO: 2141-7601°

. -
-
o - upl
—
'y
M
Ly -
o -
- ’ g
“-t
od
’

PUBLISHED BY:

A > CENTRE FOR HUMAN SETTLEMENTS AND URBAN DEVELOPMENT,
X FEDERAL UNIVERSITY OF TECHNOLOGY,
X P.M.B. 65, MINNA, NIGER STATE

] E-mail: chsud@futminna.edu.ng Copyright2016



AT

- Myate
S ),

CENTRE FOR HUMAN SETTLEMENTS
AND URBAN DEVELOPMENT JOURNAL f{&l\l-
%) \\ L[_Lk:o”

(CHSUD))

Volume 6 No.1 December, 2016
Published by:

ISSN: 2141 - 7601

Cenlre for Human Settlements and Urban Development

Federal Universily of Technology
P.M.B 65, Minna, Niger State - Nigeria

E-mail: chsud@futminna.edu.ngl

2016

Copyright© - Centre for Human Settlements and Urban Development
All rights reserved

Editor-in-Chief
Prof. Mustapha Zubairu
Dept. of Urban and Regional Planning
Federal University of Technology, Minna

Managing Editor

Dr. A.O. Sulyman
Dept. of Urban and Regional Planning
Federal University of Technology, Minna

Editorial Board Members
Prof. (Mrs.) S. N. Zubairu
Dept. of Architecture
Federal University of Technology, Minna

Prof. O.0. Morenikeji
Dept. of Urban and Regional Planning,

Federal University of Technology, Minna

Prof. Musa Galadima
Dept. of Microbiology,
Federal University of Technology, Minna

Prof. J.I. Ighalo
Dept. of Estate Management
Federal University of Technology, Minna

Prof. D.A. Muazu
Dept. of Building,
Federal University of Technology, Minna

Prof. T.C. Mogbo
Dept. of Project Management,
Federal University of Technology, Minna

Editorial Advisers

Prof. Tunde Agbola
Dept. of Urban and Regional Planning,
University of Ibadan, Ibadan.

Prof. U.O. Nkwogu
Dept of Architecture
Imo State University, Owerri

Mrs. Maryam Yunusa
Snr. Human Settlement Adviser,
UN-Habitat Nairobi, Kenya.

Dr. Kibe Muigai
Snr. Human Settlement Adviser,
UN-Habitat Nairobi, Kenya.

Tpl. K. M. Yari
Habitat Programme Manager
Habitat Programme Support Office
UN House
Abuja, Nigeria

Editorial Assistants
Tpl (Mrs) F.J. Odegbenro
Centre for Human Settlements and Urban
Development, CHSUD, FUT Minna.

Mr. M.K. Yisa
Centre for Human Settlements and Urban
Development, CHSUD, FUT Minna.

Copyright©2016



<3~

Table of Contents
Content Page
Appraisal of the Perception on the Re-Emmergence of Physical Planning in

Selected Areas of South-Western Nigeria
Medayese, S.0., Agbola, S.B, Shaibu, S.I, Maikudi, M. and Yakatun, M.M 1

Accessibility of the Aged to Urban Infrastructure and Services in Ibadan,

Oyo State, Nigeria.

Sulyman A.0., Odegbenro F. J., and Omotosho B.O. 16
Mapping of Hydrothermal Alterations Zones for Mineral Exploration in Kokona

Area of Nasarawa State, Nigeria

Muhammed M., Obafemi S.1., Hassan A.B, and Odekunle M.O 30 %

Perspectives on Cost Management Roles of Quantity Surveyors’ in Mechanical

and Electrical Services Projects
Amuda-Yusuf, G., Adebiyi, R. T. and Olowa, Theophilus, 0.0 39

Assessment of the Functionality of Public Tap Water System in Oyo West Local

Government, Oyo State, Nigeria
Toyobo, A. E and Bako, B. O 51

Morphological Response of Ginzo River to Urbanization in Katsina Metropolis,

Nigeria.
Iroye, K. A. and Aminu, K. 67

Assessment of Strength of Association Between Climatic Parameters and Some

Selected Crops in Funtua, Katsina State, Nigeria
T.I Yahaya, R. Abdulaziz, M_Er“'_;_r 0. Odekunle And M.A Emigilati 78

Assessment of Shoreline Change, Along Ondo Coastline, Ondo State, Nigeria
Adebola A.0., Oluwole M.S., Ibitoye M.O. and Adegboyega S.A. 86

Comparative Study of Government Resettlement Housing Schemes and Traditional

Housing Settlement Pattern in Abuja: The Case of Gbagyi People.
Ayuba P. 103
Assessment of Ramp Designs as Accesses in Public Buildings in Abuja, Nigeria

119

Anunobi, A. I., Adedayo, O. E, Ayuba P, Oyetola, S. A., & Otijele, G O.

Agricultural Practices Vulnerability to Floods Among Communities Downstream

of Kainji Dam, Nigeria
Musa M., Suleiman Y.M and Emigilati, M. A. 132

Evaluation of Safety Condition in Students’ Hostel Accommodation at the
Federal University of Technology Minna, Gidan Kwano Campus. )
141

Bajere, P. A.



v

]

Centre for Human Settlements and Urban Development Journal Vol. 6 (1) December, 2016

MAPPING OF HYDROTHERMAL ALTERATIONS ZONES FOR MINERAL
EXPLORATION IN KOKONA AREA OF NASARAWA STATE, NIGERIA

MUHAMMED M., OBAFEMI S.L, HASSAN A.B, AND ‘ODEK['JNL;:tR?.ON .
Department of Geography, Federal University of Technology Minna, Niger State, Nigeria,
Corresponding E-mail:ummubahiyya@futminna.edu.ng

Abstract o by B aefivi
Hydrothermal alteration is a change of pre-existing rocks or minerals caused by the activity

of hot solutions, such as fluids accompanying or heated by magma. Lang’sat 7JETM+ of Kokona
local government area of Nasarawa State of Nigeria was used to de{ermme and map zones of
hydrothermal alterations. Image processing methods used includes image enhancement, bgnd
ratio, false colour composition. Band ratios 3/1 and 5/4 suggestt'?d the presence of 'f?ﬂ-oxcdes
minerals and hydroxyl minerals respectively. Clay mineralization was detec.ted using bar'rd
ratio 5/7. While false colour composite of bands 7:4:2 was employed to delineate potential
locations of hydrothermal alteration zone. NigeriaSat-X of the same study area was used to
identify zones of lineament locations. The bands were layer stacked anﬂ" band 3 was found
suitable for the extraction of lineaments and the red lines show zones of lineament and it was
also overlaid on the RGB colour composite image. NigeriaSat-X was also used for the
landuse/landcover analysis through supervised classification techniques which shows the
various land use patterns in the study area. The satellite image map gotten from the
identification of the hydrothermal alteration zones were compared with the pre-existing
geology of the study area, which shows other detected potentially interesting sites that are
absent in the geological map of the study area. It is envisaged that the incorporation of
intelligent systems in GIS would particularly stimulate the application and realization of the
simulation, modelling and investment decisions capabilities for mineral exploration in
Nigeria.

Keywords: Hydrothermal, Alteration zones, Mineral, Exploration, Remote sensing.

Introduction to update existing information, for
A 'Mineral Resource' 1s a concentration or devglom_ng countnfas especially tho_se -
occurrence of material of intrinsic Afnc.:a, it has provided an opportunity to
economic interest in or on the earth's crust obtain the first gengration of information
in such form, quality and quantity that AR e of “their earth resources",
there are reasonable prospects for eventual (Abiodun, 2000).

economic extraction

S The study of mineral deposits in Nigeria
(www.wikipedia.org.com). Much shows that 90% of the country’s natural
information about potential arcas for resources are unexploited, yet many are
mineral exploration can be obtained from still uncovered (Kankara, 2011). Despite
interpretation of surface features on aerial the fact that Nigeria is ble’ssed with a lot of
photographs and satellite images (Lilesand mineral resources of which Nasarawa State
¢l (.”" : 2004 .The exploration  and Is among, it was noted that there are still
e¥p ifation ©f minrals i counties like some lapses in the full utilization of these
the Republic of South Africa, Congo, have mineral resources. There are tons of
brought a lot of income and profit to the minerals in Nigeria but the local and
Couniiies. ([ RE, 1079), "Whils 6 fhe illegal miners have take ver the
developed world, geospatial technology is locations  where  th ¥ esoure s are
a cost saving method of acquiring raw data deposilc‘d (Drury, 199 l;3 resource
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The few studies done in Nigeria using
modern remote sensing include that of
Ananaba and Ajakaiye (1987) which show
evidence  of  tectonic  control  of
mineralization in Nigeria from lineament
density analysis. Goki et al. (2005) used
digitally processed Landsat 5 imagerics to
map mineralized pegmatities around
Nasarawa State. Sadiya ef al. (2014), used
Landsat 7 ETM+ of Bwari local
government area of Abuja federal Capital
Territory located in the middle belt of
Nigeria to detect and map locations of
hydrothermal alterations. Other studies
that focused  on  hydrogeological
applications include those of Bala (1997),
Edet et al. (1994), Odeyemi et al. (1999),
Balaet al. (2000b) and Ayok (2009). .
Landsat ETM multispectral data have been
processed to discriminate the different
rock types present such as altered and
unaltered rocks because different rocks
have a characteristic spectral signature as a
finger-print (Karimi, 2003).

This study was aimed at mapping mineral
resources in Kokona Local Government
Area with the objectives of determining
the various hydrothermal alteration zones,
The southern landscape of the state falls
on the low plains of the Benue. Other
parts of the state are composed of
undulating lowlands and a network of
hills developed on granites, migmatites,
pegmatities and gneisses. Around the salt
mining village of Awe arc a number of
worn volcanic cones. Most parts of the
state that lies within the Benue (valley is
composed of sandstones. However,)
around the salt bearing districts of Awe,
Keana and Akiri, are detached synclinal
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identify zones of lincament locations and
compare the satellite image maps with pre-
existing geological map of the study area.

Location, Climate and Geomophology
of the Study Area

Kokona is situated at Latitudes 09°15'00"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 humid
climate with two distinct seasons. The wet
season spans from May and ends in
October. The dry season is experienced
between November and April. Annual
rainfall ranges from 1100mm to about
2000mm. About ninety percent of the rain
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 in the area range between
20°C and 34°C, with the hottest months
being March/April and the coolest months
being December/January.

arcas formed by localized folding. The
brine springs of Awa, Azara and Bomanda
are associated with anticlinal axes along
which salt bearing beds within the
synclines) approach the surface. The state
is drained by numerous fast flowing
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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Map of the study area
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Figure 1: Kokona, Nasarawa State, Nigeria

Literature

Akbari, et. al (2015) examines the
utilization of spectral image processing
methodologies to ASTER data for
mapping hydrothermal alteration zones
connected with sedimentary facilitated Pb-
Fe Ahangaran store and related host rock
in the north-western part of the Malayer-
Esfahan Metallogenic belt (MEMB) in the
west of Iran. Assessment and handling of
ASTER Image of the study location,
helped by consequences of field work over
and XRD examination, demonstrate that
change of minerals identified with
mineralization incorporate dolomitic and
silicic changed rocks that contain confined
regions of iron oxide minerals (gossan
zone). These can be utilized as gap
investigation guide for Fe-Pb
mineralization like huge Ahangaran ang

Shams abad Fe-Pp stores in the MEMB of
Iran.

Similarly, Ghulam, Amer,

(2010), proposes a technique
gold stores in the Eastern Dese
Diverge strategies including different
grouping techniques, standard segment
change (PCT), bangd Proportions, ang an

and Kusky
to discover
rt of Egypt.
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obliged vitality minimization procedure
are assessed for their execution for
aqueous adjustment zone mapping. They
connected different systems to various
territories to hunt down locales that have
comparable indistinct and different marks
in the prepared imageries, with the
possibility that they may have conditions
like those of the known gold stores. Next,
the most up to date strategies in remote
sensing in detecting of change zones and
related minerals are talked about and
contrasted, and the best procedures are
distinguished. Resu]ts demonstrate that
created gold related change zone maps got
from recently created techniques in this
€Xamination are in great concurrence with
kfloxyn marks of gold mines in the area and
distributed geologic and minerals maps.

Materials ang Methods
A combination of Landsat ETM+ and
NigeriaSat-x imageries were acquired,
couple(.i with  the topographic  and
geological map of the study area. Field
;uwey Was also conducted to acquire data
dc;rn :pdqtmg the land use maps. This was
s us:]ng GPS to get the coordinates of
N8 locations and pyge maps of the
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study arca. ArcGIS 10.1, Geomatica and
ENVI 4.8 (digital image processing
software) were used to Geo-reference the
data afler it was scanned and digitized.
This allowed for classification of the data
into land use categories based on the
signature of the imageries obtained. Field
survey was used to compliment the remote
sensing analysis. The identified mining
sites were mapped out on the imagery
using  their  geographic  coordinates.
Landsat ETM+ imagery was projected to
the UTM projection (WGS-84, zone 32).
Path and Row of the image were 188 and
54 respectively. A subset from whole
scene covering only the study area was
extracted. The Landsat ETM+ data were
corrected for haze and atmosphere
interference using ENVI 4.8 software. A
false colour composite of the study area
was displayed in RGB 7:4:2 respectively
as a first step to detecting the
hydrothermally altered rocks. Band ratios
of 5/7, 5/4 and 3/1 and their colour
combinations in RGB sequence of ETM+

Table 1: Data Set, Source and Type

images were created for the detection of
hydrothermal alteration zones The images
were carefully inspected for such features
and subscquently subjected to Lincament
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).

Data Set Data Source Data Source Type | Year
(Resolution)

GPS Ficldwork Primary 2015

Pictures Fieldwork Primary 2015
Geological Map NSUK Secondary

NigeriaSat-X (22m) | NASRDA Secondary 2011 ]
LandsatETM+ GLCF - Seconda_ry 12014

(30m) J
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Results and Discussion

Combination of band 7:4:2 in RGB
locations with purple to pinkish
colouration  suggest  possibility of
alteration zonmes. The location of this
Images (ENVI 4.8) software gave the
following results

o
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mineral are called hydrothermal alteration
zones.

Landsat ETM+ imagery of the study area
analyzed using environment for

visualizing

Figure 2: RGB colour composite of study area in Bands 7, 4 and 2 respectively.

Band Ratio

Figure 3a shows the band transformations process of band ratio 3/1 in grayscale. It depicts high

iron oxide minerals in bright pixels which appear over the whole image.
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Figure 3a; Band 3/1 showing iron-oxide mineralization in white pixels and figure 3b: Band
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Figure 3b

5/4 showing hydroxyl mineralization in white pixels
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This is because iron-oxide mineral is
ubiquitous in Kokona landscape which is
attributed to basement migmatite gneiss older
granites complex associated with
undifferentiated  older  granite.Hydroxyl-

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.
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Figure 3¢
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0o 5 10 20 Kilomelors T
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Figure 4

Figure 3c: Band 5/7 showing high deposition of clay minerals in white pixels and Figure
4: RGB colour composite of band ratios 3/1, 5/4 and 5/7 respectively

While detection of clay mineralization
using band ratio 5/7 is shown as bright
pixels covering most of the image with
cluster of small white patches in Northern
and SE of the study area (figure 3c).
Figure 4 on the other hand, shows the
produced Sabin’s rationing colour
composite image (band ratios 3/1 in red,

35

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 ove

area and Figure 6: Lineament Density map

Figure 5 shows the measurement of the
total length of lincament in each grid and
plotted in the respective grid centers. The
red lines depict zones of lineament
locations and were overlaid on the RGB
colour composite of the study area. The
generations of lincament density map was

Comparison of satellite image maps and
Pre-existing Geological Map

Figure 7 reveals corresponding mineral
deposits location on satellite image and
those observed on the geological map.

rlaid on RGB colour composite 7, 4 & 2 of the study

to highlight areas with high prevalence of
the structures and this was overlaid on the
image by dividing the study area into
Ikm/lkm 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 economic reserves when they are
concentrated in veins, and other voids.
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Figure 7: Comparison of satellite image maps and pre-

deposits.
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Xisting geological map on location of minersl
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I,ucat.inns’ being mined  for granite,
mm.alxlc, and gemstones (as  observed
during the ﬁc!d survey exercise) also
corresponds  with  the geological map
(maroon polygons). From Figure 7, the
ycllow_ pol){gons represent newly detected
potentially Interesting sites that are absent
m.lhc geological map of the study area.
Mmeruls such as quartz, pegmatite,
l'clclspal', and tourmaline are commonly
associated with basement migmatite gneiss
(?ldcr granites complex. Just as obtained
1l‘om the geology of the study arca, metals
which are commonly associated in this
way with acid rocks glassands, tantalite,
gemstone, gold and granite. Hydrothermal
alteration zones which comprise the
primary source of tourmaline are presently
being mined while Quartz, granites and
gravels are majorly being mined for
construction purposes.

The results obtained was in agreement
with the findings of Sadiya et al,, (2014)
who used Landsat 7ETM+ of Bwari local
government area of Abuja federal Capital
Territory located in the middle belt of
Nigeria to detect and map locations of
hydrothermal alterations., Clay
mineralization was detected using band
ratio 5/7. While false colour composite of
bands 7:4:2 was employed to delineate
potential locations of hydrothermal
alterations and the study has established
that the combined use of spatial and
spectral resolution of satellite data could
result in the detection and mapping of
locations with known and unknown
mineral deposit.

Conclusion

The study area was able to reveal that
remotely sensed data can be used in
mapping  the  various  hydrothermal
alteration zones and identifying zones of
lineament locations  for  tourmaline
exploration, Using band ratio technique,
one spectral band by another was ublel to
produces an image that provide relative
band intensities. It has been demonstrated
that GIS and remote sensing (geospatial
technology) can provide a very 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 cffective and efficient mineral

mapping.
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