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ABSTRACT

Geophysical investigations involving the Schlumlgergertical electrical sounding (VES) and the maigne
method have been carried out along stable andhlastactions of the Sarkin Pawa-Mangoro road ireNgtate, Nigeria.
This is to investigate the factors responsiblettierincessant pavement failure within the areardfile with a total of 28
VES stations at a separation of 50 metres covexidigtance of 1350 metres was established pataltee road pavement
on each side of the road. ABEM SAS 300 terrametes used for the measurements. The magnetic surasyxenducted
using the Proton Magnetometer at a station intest/&5 metres along two profiles on each side efritad and running
parallel to the road pavement. The profile sepanatias 7 metres. The two innermost profiles areahensame VES
profiles above. The geoelectric sections alongstable segments of the road show generally resistibosurface, while
the magnetic profiles show a homogeneous subsudeceid of geological features. Beneath the unstabgments, the
geoelectric sections show low resistivity clay wijswater absorbing substratum, and near-surfaegemvtable.
The magnetic profiles indicate a prominent low ne&gnlinear feature which is suspected to be at faithin the
basement, or an old stream channel which has baesred with sand. This magnetic feature correspdods visible
subsidence on the earth’s surface. The unstabt®@sgscwhich correspond to pavement failure, canchebe delineated

using geophysical investigations and thus enalriaagessary remedial actions to be taken when catistguthe road.
KEYWORDS: Vertical Electrical Sounding, Magnetics, Mangor&dBlectric Section, Resistivity, Pavement Failure
INTRODUCTION

A road pavement section may be generally definedstasctural materials placed above a sub-grader laye
(Woods and Adeox, 2002). In asphaltic pavement (aomon Nigerian roads), these structural matenmside the sub-
base, base and the surfacing. Road pavement posegh to be a continuous stretch of asphalt laicafemooth ride or
drive, but discontinuity in the road network remgtin cracks, potholes, bulges and depressiorssgige to road failure
(Aigbedion, 2007). The sub-grade soil beneath blesthighway pavement is expected to possess arffiGtrength to
support the structure or wheel load imposed oJitfortunately, due to the heterogeneous naturehefsbil and the
subsurface geological structures, the above camdis rarely met and hence the strength of thegsatle decreases and
eventually, the pavement on it fails. In 2006, @ltof 3 billion naira was said to have been smanthe rehabilitation of
federal government road network along Akwa Ibom#Bal axis (Aigbedion, 2007) and between 2001 af¥ 20e sum

of 113 billion naira was spent on federal governtmeads in Nigeria (Kashim, 2009).
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Road failure, therefore, is a problem that evergexian should be concerned about with a view tdifig a
lasting solution. In the light of our present ecomo situation, we need to devise measures to ¢uh@ilarge amount of
money spent on road repairs and reduce the dailydb lives and property due to bad roads. Needtesay, therefore,
that if these must be achieved, sufficient techgiockll data and investigations on the causes ofwaghfailure must be

carried out.

Field observations carried out by Adegoke-Anthong #gada (1980), Mesida (1981) and Ajayi (1987)¢ehav
shown that road failures are not primarily due $age or design construction problems alone, buegaally arise from
inadequate knowledge of the characteristics andetr of the residual soils on which the roadstauit. This present
research has investigated and identified thoseogeaml factors responsible for the incessant r@édre witnessed within
the study area using resistivity and magnetic ggsiphl techniques. Geophysical surveys are efficé cost-effective
in providing geotechnical information since theymimne high speed and appreciable accuracy in prayigubsurface

information over large areas (Momoh et al., 2008).
GEOLOGY OF THE STUDY AREA

The study area (Latitude 09 ° 92 and Latitude 09 ° 58\; and Longitude 07 ° 1 and 07 ° 28E) lies within
the basement complex of the North-Central Nigefiae rocks within this basement complex are grouipéa three
categories; these are the older granites, gnegdsragnetite; the older metasediments; and the y@umgtasediments.
According to Ajibade and Wright (1980), the rockshe basement complex are believed to have evalved least four
orogenic events namely: the Pan African (600+£15QMy)e Kibaran (1100+200My), The Eburnian (2000+2@0Nnd
the Liberian (2800+200My) orogenies.

Site Area Description

Figure 1 shows the location of the study area. iBaPlawa is about 87 km from Minna, Niger State @dpi
The distance between Mangoro and Sarkin Pawa igt&fbkm, within this distance lies the study ar@ée elevation

above sea level ranges from 500 metres to 615 metre

METHODOLOGY

Geophysical survey involving the vertical electrisaunding and the magnetic method was carriedloug both

the stable and unstable sections of the road.

The vertical electrical sounding was carried oubhgithe ABEM terrameter SAS 300. Two traversesafd B
each of 1350m long, with one on each side of tlal ravere established parallel to the road pavenfenttal of 28
vertical electrical soundings spaced at a statitarval of 50m were taken on each traverse. A mamirourrent electrode
spacing (AB) of 200m was used with the aim of pngbé depth of at least 1/3 of AB. A current vadatin the range of

0.2-1.0A, found suitable in the basement terraiadfBus et al., 2005), was used in the survey.

The ground magnetic survey involved the measuremktite total magnetic field of the earth in thadst area
using the proton precession magnetometer. A tdtidur parallel profiles were established, twoeath side of the road.
The separation between these profiles on eachofittee road is 7 metres. The innermost profilestaeesame as;Rnd
P,. A station spacing of 25 metres was adopted tmnaligh resolution of the near surface sourcesagebstation was

established for the four profiles. Readings weketabefore the commencement of measurement anddrataly after all
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the profiles have been occupied to enable diuroakction. Three point readings were taken at vateof three seconds

and an average adopted in each case.
DATA ANALYSIS AND INTERPRETATION

The interpretation of geophysical data involves resping the information obtained from the surface

measurements into geological section/form, fromcivliioth qualitative and quantitative deductions lbamade.
Analysis and Interpretation of Resistivity Data

The apparent resistivity values at each soundirigt pave been calculated from the resistance valb&sined on
the field. The apparent resistivity values calediaare presented as sounding curves for all the pE8s using IPI2Win
software designed for interpreting vertical eleatti sounding data (Bobachev, 2001). Nine curve sypave been
identified within the study area. These are A, H, AK, HK, HA, AH, KH, and QH type with the H typesathe

predominant curve type
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(Figure 2). Typical curve types obtained from theldf are shown in Figure 3 along with their model
interpretations using IP12Win. The 2D geoelectrd geologic sections along the two profiles arenshin Figures 4 and
5. Four geoelectric/geologic subsurface layers ctwimg the top soil, weathered layer, partially tesed/fractured

basement and the fresh basement have been delineate

The first layer which is the top soil has residtiwalues ranging from 20-64bn. It has average thickness of
about 2.5m. It is evident from the range of registivalues within the layer that it does not catgf the same material
across the entire length of the profile. For exanpES 1 to 5, 10 to 13 and 18 to 22 in the twdilg® have resistivity
values that range from 120-82f. This is resistivity of lateritic soil, clay/sapdoil or sand. The resistivity values within
the remaining VES points of this first layer rangetween 20-120m. These portions are likely to consist of clay and

sandy clay material with high moisture content.

The second layer is the weathered basement widtivdty values that vary between 20-508n and thickness of
between 2.5-20.0m. There is an indication of higgrde of saturation within VES 5 to 10, 15 to 18 22-26 as their
resistivity values are generally below 180n. This suggests that these sections are predotlyiraamposed of clay or

sandy clay materials.

The third layer is the partially weathered/fractulmsement with resistivity values of 75-7Qfn. The presence

of fractures within the basement is responsibleéierweathering action that has taken place withgrnlayer.

The fourth layer is the fresh basement whose re$istalues are 90@m and above and extends to an infinite

depth. It forms the bedrock of the entire studyaare

Depth to the fresh basement ranges from 3.5-35i0emeTable 1: shows the depth ranges of the oveenu

aquiferous layer and the fresh basement.Tabled®vskthe resistivity values of the layers delinedtech the study area.
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Figure 2: Histogram of Curve Types Obtained from tte Study Area

Impact Factor (JCC): 2.4758 Index Copernicus Value (ICV): 3.0



Detailed Geophysical Investigations of Stable andndtable Sections 13
of Sarkin Pawa-Mangoro Road, Niger State, Nigeria

'm".-_‘ awef e =5
o TS NTATHMM 1NN T W STATON RA .: .
E & '
% . =
g peie £
ﬁ ¥ . 5 e
N g
5 N[p [ 8] & N[ p TR Td
i P M a z L CEEERRE
= | D IR B LY = - < S e L2 ] W6 141 154
7 | 3 - ERET s : : ay |3 | 782
L oy IR SRS SHEFDES OOV SRS SEPDGS Svv-
Electrnde Spadne AES2 {m) Elacdtrode Spacing AES2 [m)
Figure 3a: Curve Type H Figure 3b: Curve Type A
b -
Fosanents, ot Bl
£ 2 P
& g |
=y oy
E =
= &
o ==
g e
™ [] ] im Nl p | & ] &
= N RRRET = w1z 12
* W 1a ona| = ERRCRRIREE
IR EIRET) ERRC T £
L 25 ] Bi%
Electrode S pacing AB/2 (m) Eletrode S pacing A2 (m)
Figure 3c: Curve Type QH Figure 3d: Curve Type K
o Lo ‘ F L
_ SN 18 \ L] o fea swnowase L GG
& ' E
= =
z 5
= W p[n]d = W[ [ v ][4
= [1]1| 12 12 = (1] a 14 14
= ‘ i ;M B 2 B L SN T & )
ke : : Dogn 3]0 om2om) % 1 we 38 72
i i Lob gy | " Lyisi] L 4] 18 TE T
1 1] i}
Electrmde Spadng ABS2 (m) Electrode Spadne ABf2(m]
Figure 3e: Curve Type KH Figure 3f: Curve TypeHA
|:|;|,|:!- _" | - ,; i ,;
i.......'-'l?'ﬂ*-'l-'-“";u F PO .'- ......... .: ....... f ......-\.-n.;”-inu_q-_,.a e
— I e 4 .
& & éi
= = [ e e : ———
3 5 5 : i
& 3 : :
5 N[z 214 FE N
m
z a1 13 & RN
Sy (2]t 14 27 I s 0§
[3ew 33 12 i ; : e (311w
[ BATEH 10 1.i e i w g .,,m:|
Electmde Spadng AR/ (m) Electrmde Spadne AB/2 (m)
Figure 3g: Curve Type HA Figure 3h: Curve TypeK

www.iaset.us editor@iaset.us



3.0

Jatto S. S., Sule P. O., Ahmed A. L., Ohakwere-E2. C. & Obihan I.

14

i3
55
1a

41
5.1

[wis) Avmnsisay uaieddy

Electrnde Spadne AES2 [m)

Curve Type AK

Figure 3

&rom The Study Area and Their Model Interpretation

Ine

Curve Types Obta

ing

Examples of Soundi

Figure 3

10

sanaw

— (¥}
ur ypdag

Distance in metres

UNETABLE

STABLE

UNSTABLE

Waag

W

\JZ 28,

AN

B A EEELLLLLEELLEREEE LI LU

T T L L L L

T o T T T
u u
w - - & B

sanaw ul yydag

1150

Ly}
il 0w
= w I
L e — 7
= m [eh} ..l_H. w R R R R AR s )
u o = o R R R R R R R AT LS 3 = m
= = = i PE110IT R AR o L TR
w e = L, = EL R e T R L @ oﬁ:::::::::::ﬂ:.ﬁxw‘u N N N N N N N N NM N N Nm FA AR
A b R =] = gl L R i B B B B B B B T ST
— b — AN R R R R R A
(] [l ol r T i) ﬂ‘ P A A A A A A A L o
] = o TR TR TR L AN I
= ol = & - S EE 55 ARRI L
T = O E =0 [ L - SRR R R R E T oy I
K n = = Q R N N
DA A AT A A B
E = ] = ma ﬁuuuuuuhb.—\nycccccccccccccccccc
o N N e N
L o = Sﬂdm G @
o e A O | TP o
% = m 3 u @u& R IR [
& e A R b e NN
g g iz EE] L PARARANAY
. o o A L, '~
L e = riE b s =
Q= o = M, i = 5
_..uﬂ.r m o W = i E] a -
— H
3
— Z
TR VR PN | z
o == i

1100

1050

F0

sand sandyitlay)

- Top soil (Latetite, weathered laterite

[ wieathered hasement ilaterite, sand gravel)

Fractureddeathered hasement

Fresh bedrock

ty in ohm-metres

i st vi

Res

Alongré&file P,

ic Sections

d Geolog

IC an

: Geoelectri

Figure 4

Index Copernicus Value (ICV)

2.4758

Impact Factor (JCC)



15

|

UNETAEL
-

|

STHBLE

URETABLE

Ll el
Wyg YsE

STHBLE
KT

Vrg

Weg

editor@iaset.us

Alongé&file P,

ic Sections

d Geolog

ic an

Geoelectr

Fracturedieathered basement
Figure 5

Fresh bedrack
Resistivity in ohm-metres

Detailed Geophysical Investigations of Stable andngtable Sections

of Sarkin Pawa-Mangoro Road, Niger State, Nigeria

sanaw uj :Em.m.

sanaw ul yydag

R

AR

<

]

*

»

*

= — -
- =2
e — T ————— i ity ||||4w1mWmwmmnummwmmwm._mvw%%wffﬁfﬂ
e T i = PR R i B R B B R e L
|||||| EEEE L E s m B A A A A A A N PR
A ol A A R <1 R R R R e R
I pEgtio oSl P R I B R e A T T
L il I R e R B R R B B & PR R T =
T ILHrIlIIl\“&\mmmmmmmmmmmmmmmmmmu“\\\ = — mmmmmm\‘...h..urc.,.urcsc>:>c><><>c><><><>:>:>c><><> -
El B R — — 4 7 R e B R s e e e e e e e et et e R R R} = r AR e T T T T T T
E = .J_ — by o R i (r= A P T T =
N Sty B el B B A B R e T A A AT
Egia Bl R R e R N R R R R e L T T
R pio B, R R e B B R R B B B R R B R P I P P T e
gl 3 i R R B B O e B e B B B R B B AR
. [ i R R A B A A S PP =
Egialatiy i Rl R A B A R A R A R A T
. BBt W R R B R B R e B B R B R R A T T L LA, ]
] It R R R = e o e e e T e T T T T e T 3
|vmm3.|| ﬁ\\\\.\.\\\\\\\\.\\\\ EEE TR E R —tin R L T T e T T e e e T T =
e Sy e e e e A e A R EE ’ N u \\\xrﬂ.f.<<<<<<<<<<<<<<<<<<<
o A A R R A R R s £ o T T e T
- [ e i e A A B A R A A N ] < Al A - S I R R R S R
Epiail SR R R R R R R e i e e e R e R T
- P A A A R A A R TR AT AT AT B A A A A ol
P P A e R A B A e e e B A R A B A R e e X
N Sl b A A A P T S P L S B e B A B R i B A e =
iy B e e e e T e e T T T e P R R R R A R N R N R R =
. — R R R P S SR SN w P R R R R e R R Ry ]
o B 5T D SOR SR e e e e = = W\\\\\\\\\\\\\\\\\\\\\\\\
= . - LxZ P T e P L L [ = R R I R R B B R A B R —
ol
= %u\\\ R R R R R e R N A
Mo iy P P P P e P P u =T B e R
. L T T W A A R R R R R A R
P iy I i i e e T P R I R R B R B B B B A B
. il Ry P I R R e i B R B B I B A B
B iy B i e T g R R R R R R R A
. | T T T T e e e e e e T e T e T T T T T T e = =] B e R (=1
L. P T i = E A R A R R R R R R I
| gl B = - ity S I A B R B B B B R B B R
Lt P T i P T g ™ [inl gl el e R R R R RN N R R R Rl B
R ."_mlm\.m”>>>>>>>>>>>>>>>>>>>>>>> L = ™ L Il Ba el ] i R R e R R R R e R —
- T A It - T \
R = T T T AT AT T AT =+ iy RSty P A R R R R R R A R A
L i B i e e s e e e I R R R B R R B B B B
B ek (R L L R PR L P b L S L P e S bl I (R R At Ml R R I B B B B O B R e B B R B
. — N Ty T A A A A A A A A A A A A A
B i A A L L b gt I D RSt et R A A R R R A R
Pl e T e S N TR P e R R R R R R B A B Y
J o w L L A L L A L )y o s Vo LY R B I R I I B e R B R R B s
. P T [} B e e e et e R R R R A R N N A
e T T e T T T T T T T T T =
e i PR S EE ST EEEEER R LTI S
L= I i T T I I e e |W o R T R R e Wmmmm““ummmmmmh\... H
= I T iy A A A R
- - = o B A A A
— — e T T T T T T L T T L T T T T T B - Y
BT it i T T R T T T o &
1 I £ s, [ PR Lol WaAORR vy TS
e T = o m umNw“.,\.“?<><><><><><><><><><><> = o ﬁuun.,
B A | LR = ShEER e T T = —
F A e P A A A A AL LA P [
T e T T T 2 | . Vi A Ly T - =
R Ottty I — I B B RN SR R R RS 5
e . [
72 A el 2 | A e T T hELZIiEiEER 2 =
R I =T R e e o Pl R R R =] o
R T L L L M T mi\mummmmmmmu - [
Fow CC U L T e  f\ ¥ o I R e R R e B ) - - [oT)
E FA PR T T S T S o | 8 o e R R N = 2 =
b LTSN LT Ty e e e e =y R Y LR R R g R R R ] m E
z e R R R e e e e A = e - - i B i A A e e e e e A e =
e R e e R R e e e R e B R R e = b R e e R R e B e B e B B e e B R ) = o o =
B A A R A A " = a A A A A A A A R A A Y ] -
- m PR R R R R R R R - & P R R R R R B A R R E =
e e e e e e e e e e e e R R ) et - i i i B e e e e et [uk} )
= R R R R R R R R A e P R R N R F = =
A PR R A A R R = A R A A A A A T L =
- P R R R R R R e e [
- P R R B A B B R R R I Y bR [=0)
3 P B i B i e e i B B B e i i ] o e L L L = n
< B A A A A A EE T A A a a e e A s A A [3:3 -
- P R R R R R R
b4 e e et e s e e e e e e e e et et et e e e} = P S S P T I T R = o
= PR BB i R i i B R B R Ry — =
e e T e = -
' - R R R R R A R R A ~ A A A AT AT A AT PRSP =
“ R A A R o
b R R R R R R RN A T L T m
= PRI R R B R B =1
el R R R R R R R R S S i S ) T
“ A A R
IIIII A A A A A A A A A AR NN A A A AT AT A = =
||||| P R I =
||||| sognnEEs e T w e
||||| FahErnE T T T T T a . L L L L T L = P
B A A A S S A A = — T W_...,su.>>>>>>>>>>>>>>>>>>>>>> —Ln uk} -
E R NS Bl i R b et =) =
|||||| L L LT T ) — ' 3 ||||.“....nunw.w.:uvcjcﬂ.vu,.c:cscsc>:>c><>c><><><><>:>:>c><><> o m
|||||| £ e T L L - [n T
.......... S N NSNS e R T RS v A 2B
|||||||||| b G L L I L B R =] iy B R R R I R R R i R NI m
Pl R T P P P P P T P [ i B e e R R e et e e R R e 3 = ]
z i i R R R B B B R R I B R B R =
e L = —_
. sy RN e e e 53
P e e e e e e e e e e L — o L b R R e R R R B R B I —
P P PP I . R A R A A A A R RN — =
e W R A T I I = o
T T L L L - N e T 2 =
= PR i ]
T T T T T T T L =1 T B R e L L = “oE
T e i P = R PR e T =
By = L L - =
> LT L L e T L N M “.\...v..,,.:,...,...,...c..c..i,..,,.:,...,...,...,...c..,...,...,..,,.:,...,...,...,...c..,...,.., W
T AT BN e L e e L L L —
T T L L L
T P B PP —
A A A A AT R T T T T T T T T T T T -
e e T T T T T T L T T T T T AR a_= —
- ]
! f ! f = | = | N | o | " l ~ =
u M L = L — =

26

www.laset.us



16 Jatto S. S., Sule P. O., Ahmed A. L., Ohakwere-E#d. C. & Obihan 1.

Table 1: Thickness of the Overburden, Depth to thé&quiferous Layer and Depth to the Basement

Stable Section | Unstable Section
Thickness of the overburden (m 25-17.0 3.5-15.0
Depth to the aquiferous layer () 35-55 1.55-2
Depth to the fresh basement (1) 3.5-35.0 5.0.6- 35

Table 2: Resistivity Values of Different Layers Obained From the Study Area

Layers Resst&gté/])Values Description
Surface Layer 20-120 Top so@l, cons@sts of saturated cIay_materiaIs
120-640 Top soil, consists of sand and laterite materials
Second Layer 24-170 Weathered Basement, highly saturated with clay_
180-450 Weathered Basement, partially saturated, good @ifeaous layer
Third Layer 75500 _Fra_ctured Basement, cons_idered as the aquiferaes as it
indicates water accumulation
Fourth layer >900 Fresh Bedrock, consists of granaierials

REDUCTION AND INTERPRETATION OF THE MAGNETIC DATA

The total magnetic field data were corrected farrmil variations after which the residual field wseparated
from the regional field. This was carried out usthg mathematical software MATLAB R2006a which fitdirst degree
polynomial to the total field data using the leaguiares method (Matlab, 2006). The results areepted as profiles
(Figures 6-9).

The magnetic profiles along the road pavement sh@mooth magnetic profile and indicate magneticajlyet
homogeneous overburden of reasonable thicknessddef@ny significant subsurface structural featasemost of the
variations are less than 100 nT. However, betwhersurface distances 950 to 1100 metres, theuasidagnetic field
for all the profiles indicates a prominent magndtiv of about -200 nT. The causative body is gehe significant
wide extent since it reflects on all the four plesi This may be a fault zone within the basemiéatfeyet al, 2002), or
unknown ancient tunnel or possibly an old streaanolel (Burger and Burger, 1992) which has beenreaviey sand over

time. This may obviously be the cause of the sudrgid visibly noticed on the earth’s surface at segiment.
SUBSURFACE ENGINEERINGEVALUATION OF THE STUDY AREA

Table 2 shows the resistivity values of differeaydrs and their description as delineated fromsthdy area.
Determined depth to the bedrock varies from 3.83d@m within the area. Overburden thickness is gdiyeless than
6.0m. The stable sections, which serve as a cointtbis research, are underlain by high resistiesurface. From figure
4 and 5, the top soil and the sub-grade are latesignificantly thick (up to 4.0m in some placesjd thick enough to
support imposed wheel load. The weathered basenseriess clayey with resistivity values of 180-4%Dm.
The groundwater table is far below the road paverasrobserved from Table 1. The magnetic profitesisa relatively

homogeneous substratum devoid of any significaokoggcal feature.

The unstable sections of the road are underlaiithmlogical units which may be weathered clay,danlay and
clayey sand. The top soil and the sub-grade arerghy clayey with low resistivity values betweef-220 Qm.
This indicates the accumulation of water within theathered basement, and possibly suggests thaaybe which is

clayey is not permeable and hence does not draierwaickly. There is also an indication that thatev table is near the

Impact Factor (JCC): 2.4758 Index Copernicus Value (ICV): 3.0
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pavement. Table 2 shows the resistivity valuesdestription of the layers delineated from the stadya. All these allow
groundwater to percolate into the sub-grade fronereht weakens the pavement. The linear featurserokd on the
magnetic profiles between surface distances 95018 metres, is suspected to be a fault or fradtaome within the
basement, or an old buried stream channel whiclbbas covered by sand. This magnetic feature dgtocairesponds to

a visible subsidence on the earth’s surface.

CONCLUSIONS

From the findings in this research, it is evidelmattthe clayey nature of the topsoil and the suaulgrhas
contributed significantly to the failure of the tmisle sections of the road. Clay, though highlyopst is not very
permeable owing to the poor connectivity of itsgeoand thus retains water without releasing i§ thakes the clay to

swell up and collapse at the exertion of pressaocethis subsequently leads to the pavement failure.

Near surface linear features such as faults, fradtaones and the existence of buried stream clsttummels in
the subsoil beneath a road pavement also enhanter seepage and accumulation and eventually legohvement

subsidence.

Another possible cause of road failure is the gless of the aquiferous layer to the road pavenidris. implies
that the road pavement may be resting directlyrenwater table. This will allow quick access of wrdwater to the

sub-grade thereby weakening the pavement and sudasygresults into road failure.
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(b) Residual Magnetic Anomaly along Profile 1Aand (c)

Figure 6: (a). Total Magnetic Anomaly along ProfilelA,

Residual Magnetic Anomaly in Bar Form along ProfilelA

(b)

Index Copernicus Value (ICV): 3.0

Impact Factor (JCC): 2.4758
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Figure 7: (a). Total Magnetic Anomaly along Profile2A, (b) Residual Magnetic Anomaly along Profile 2Aand (c)

Residual Magnetic Anomaly in Bar Form along Profile2A
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Figure 8: (a). Total Magnetic Anomaly along ProfilelB, (b) Residual Magnetic Anomaly along Profile 1End (c)

Residual Magnetic Anomaly in Bar Form along Profile1B
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(b)

Index Copernicus Value (ICV): 3.0

Impact Factor (JCC): 2.4758
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Residual Magnetic Field along Profile 2B
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Figure 9: (a). Total Magnetic Anomaly along Profile2B, (b) Residual Magnetic Anomaly along Profile 2End (c)

Residual Magnetic Anomaly in Bar Form along Profile2B
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