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Introduction rocks. The study area i@ coversd by eight (B)
R il The study area covers the Upper Basin in the acromagnetic maps. The maps were numbered
G 1 Prau northwestern part of Migeria, Fig 1. The Sokote Basin B.010,11.27.28,29 and 30, and the names of the
; of noethwestern Migeria consists predominantly of a places cach map covers were also wnllen on them far
;;::‘;"'I'.';';_;' gentle undulating plain, underlain by metamorphic  CASY referonee.
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Fig 1: Simplified Ceclogical Map of Migeria Showing the Study Area

These mapa were obained from geolegical Survey of  survey of substantial part of Nigeria belween 1974
Nigeria {(GSN) which camied oul on acromagnetsc and 1980, The data were collected at a nominal flight
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Speciral Aralysis of the Magnois.

altitude O 15im along MN-3 Flight lincs spaced
appraximately Zkm apart. The maps are on & seale of
1: 100,000 and half degree with 2 cotour inferval of
10 gommas, The regional correction applicd o the
aeromapnetic dafa was besed omo the inlermational
Ceomagnetic Beference Ficld (IGAT) cpoch data of
1% Janwary 1974,

Geological work in the Soketo Basin dates
back to lace 1800°s. Most of the published materials
fram this work relate 1o general gealogic desenpiions
fossil  Eocaliies,  electromagnetic and  seismic
refraction surveys in different panis of the Basm, The
supveys were aimed a1 studying the equifers of basin
with o wiew 1o selecting favourable sues For ground
water boreholes, The resuls of dhese surveys have
been published in form of Belletns o 28 a special
publication  (Rachburmn  ond  Tatn,  1930).
Unfortunately only. e o owo of e nemerous
harcholes seattercd over the basin wfiome known o
have the basement and, as such, depth to Baserment
estimazes have been by extrapolatons.

Between 1974 and 1980 the Geological

survey of Migeria (GSN) cemied out asromagnetc

. mapping of 1he Sokoto Hasin, and the resull of the
survey has been ‘published as contews maps on 3 scale
of [ KL, Sokoto basio has not astracted much
peophysical atention apparently beciwse of the belied

Geological Background

The Upper Sokato Besin 15 o sedimentary
bazin with penlle undulating plain varying from 204
to 400 above sea lewvel, The basin form the
southeastern sector of the largs, nearly eircular
sedimentory  bagin,  geoerally referrsd io as e
“lullemmeden Basin™ of West Afrca, fg 2. the term
*luilemmeden basin™ was first proposed by Raider in
1931 to deline sedimentary basin which extends from

Ll no proven bvdrocerbon aocumulation of resource
poteitials hove been indicated i the ara Umepgo
(19907 corried gul a graviey servey over par of the
basmm, amd ihis was complemented by the analysis of
the peromagretic data over the bagin aren, He
comipared the result ' obrained from gravity  and
magmelic analyais and noled g significant differences
in the depth fo basement cstimates from bath
micthods, the mognetic depth fo besement eslimaies
being generally larger. For example the masimum
{epth 1o basement estimates through gravity medhod
was L0 km oat ene of the depressions, while the
megretic methods yielded eshmate of {dkm at the
wame  location. At anoiher location  comparisons
showead estimate of &8km and 1.6km for the gravity
and magnetie methods respeciively. Because of teese
significant differences, he suggested (hal borcholes
and geasmic informatien would considerably assistin
constraining the modsl, Between 1964 and 196T 2
Linited Mations project  involving the use of
asromagnelis, oo electromagnelic, electrical, and
magnetic melhods was carried oul in the siudy area.
The survey was in search of minerals. The results
showed that po imponiant  primary  depositd of
precioss or base metals could be found within the
area covered {Limege, P,

Mali and the western faundary of the Republic of
Miger through northens Benin Republic and nooh
weatern Migeria into Eastern Miger and covers &n anez
of pbout 700000 sguare kilometers (Bogbe, 1975
The reck units are predominzatly clay altering with
gritty sand  units, they are dll-soried,  pooly
congalidated with pravel overlving the pre-Cambrian
hasement unconlormalile.
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.1 Fig 2- Structural Map af the lutlermmedan Basin {Adler Koghe 1873
).
tn pata Manipuolatich on the aeramagnetic map and magnetic walues are
Iy [Migizaiing ead w1 the interzections or cross points on the grid
i The mrd layoun may be in reciangular fam  SYSEM. a1 the grid point whest comtaur line was

or aquare shipes depending to a large sxienl on he  made so as to estimate e magnetic value ai the grid
wishes af the interpreler and the nature of the am print. Since the grid poinis were evenly spaccd, it 15
concerned.  [Hgilization on prid loyoul by wisunl  easy 0 determing the Tongitude and fatituele of each
inteepolaticn was used I collecting magnelc fieledl  grid point, i

values on W0 x % ° aeronagnetic maps wiich arc af Digilization on  grd  fayout. by visual
dense magnesic contour by drawing twenty-cight (28] - interpolation was used hecause lapes containing the
siraight lines vestically and . hesizontally equal  original dugital datn recorded during 1he geramagnetic
smacing on fracingg paper 1o form « layout of 2 X Tem?  survey could act be ehtuined from the Greologea
and aystem. The poundaries of 1he [yt coipeided  Sumvey of Migeria In all eight maps were drgitized
with the boundaries of 1he sereomagnetic mag andthe  These & §,9,10,11,27,28.2% and 10 as shown in fig
s then used for digitizagen. The laygut over land & [
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Fig 3: Layoul of hall degeee mps used in thse sludy
Afler  digitizing  the  neromagrene map  the e Production of Dataset and Difiod Jg'ra.'tlrugncrr'r

inlerpolated data from cocl map were then siored in
28 by 28 coding sheets Fach coding sheet contains
tame of the town overflown. The number and 1he
boandary  longiudes and  latiudes. A computer
program was wiiten to read in and repredice the date
as they are comuined in each coding sheet. To ensure
thal no mistake was made during inpul process into
the computer the output data were campared with he
imput data, The output date contains magnetic values
stating longitude and lantude of each map. This date
file thercafler was used as the input file for anather
program thal would pack all the data poims row by
row, cilculate ther latitudes and fonpitodes and
produce the result in three columns (X.Y.7), XY
arad ¥ represent lengitude, Tutitude and magnctic
vitlues for the coordinares respectively. The three
dimensiemal co-ordinate Tform x.v.z is the form that is
aceeptable to a contouring package “SUFER™, Surfer
i5 @ meny driven interaclive compuler programme
which places each magnetic dwia poinis according 10
their lntnlude and longitude beanng and thereafer
produces a conleur map for cach of the eight
nermnagnelic map,

e fowe thie Sty Aree

The interpolated duta recorded an the eoding:
sheets for each map were merged 1ogether calumn to
column and row 1o row as contained i fig 4 1o
produce 3 unified dataset which in tum will be used
to generdle combined acromagnenc map (unificd
mapk. The problem of boundary {cdpe) effeet was
solved by adding all magnetic values with the same
co-ordinale and them averaging them so their there
would nol be rows and columns of mapnetic pents
with the same co-ordinates, Fig 4. represent o
rectangular owtline of the upper Sokalo Basin with
cach number in the figure representing a topegraphic
riap sheel measuring 30° by 30° on the sexapesimal
stle and contains 2R by 28 (784) digiived magnelic
values,

B |% | mim
LR T

Fig 4: Siudy Area Connising of EnAcrompretic Maps
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Ad the bowdary of two maps, for example maps B
and 9, the magnetic field values in the Fast eolumn of
mop 8 huve the same ecordinates (lalitude and
lomgitude) as dhe ficld valees a1 the Arst column of
miap 9, This alze eecurs beiween maps 9 and L3 and
between maps 10 and 11, Magnetic values al these
prirts of same coardinaics were added ond averaped
1o ped mesin values 28 the edge in column Fosming 109
columns. Alsoe al the boundory Between map £ and
mup 27 (for exomple) the magnetie field values af the
lzst row of map 27. this also ocours between maps 9
aml 28, 10 and 20 and maps {1 and 3. these poinis
of the same co-ordinates were dlso added and
aversped to get mean values at the boundacy in row
forming 33 rows. At the end of ihis manual merging
meshod o total of 55 by 105 magnetic values {5%95).

These values were keyed o the compater as the
umified d2taset for this research work.

The umificd dataser are magneic ‘valwes
withowl coordinoies. Thus befose a vnilied map was
produced from these dataser & compuler programnie
was applied which read the data points row by tow
and caiculaled their latitudes ond longitude wsing
based walues already supplied in acromapnciic way.
The output 15 in the foem of eolumns of vz where
ww and z represent Jongiude, latitude and  the
magnitiede valiee of the given daia poing respectively.
The cutpet file in columns x,v.z were then used as an
inpui file for the compuier comiouring pockape
{SURFER) wluch produce o enified secromagrelic
mip of the arcn as shown i Fig 5,
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Chuptitasive Deseription of the Magnenic Annmalies o
the Sl Anva

A crincal look @ Fig, 5 shows that o lugh
frequency mapgnetic anamaly that is circularly shaped
and & siugicd in the nothwestern part of Dange.
Spuwhwestern Dappe @5 chamciznzed by low
frequency anomalics: thes may be ativibuted 1o desp-
Iying basereant. Short and farly long discontinuitics
exisl wiithin the ludy area and thess are;

@ Ao NS rreading discantinuity withan
fatitade 13,337 and longilude 40437 (o latinede
12.51" and longiiude 4 08%, B-B iz another M-
§ ireading discontinwty in the westen par of
Dange within latiiude 13.00° and longitude
4 52" 1o batimide 12.51%and  longiiude 4. 98°

b = s WWSBE treading deseontinuiny
within latitede 13.50° and lonpitude 4.96% 10
latitude 13.28° and lonpgifude 5.946°.

Fuma Inurn. of Pare and Applied Selroces 6(1) 1004




Speeirtd Anzlyis ol the Mameic....
o it

Slicw ada)

these discontinvity indicase the shon o nsislerniciy
long fault 2enes thot exist within the basement
complex of the Upper Sokoto Basin

Reglonal- Residval Separarion

A mugnitede s pever o simple preture of &
sigle  isofated diswirbance but supesposition of
disturbances of noticeably different arders of size ic.
ihe poiential field ohserved over an orea 15 &
combiiation of o regonal contpenent and  residisl
component The  regiooal  component s tha
comipenent of the tedal held wnsing from larger and
generally  deeper fealures while  the  residual
campanents of the ficld are that component due 10
refutively lacal near surface masses. Thus magmesic
interprciation: lregquenily beging wills scparation of
regional anansabies from the toral magnetic anomalics
1o eain the residual anemalies. The anoarply
separation produce which s analogous to fillering of
residual or “noise’™ from the smesth regional effect is
chievied by erther of the two methods of araphical o
amadviical. The  anclytieal  methed  involves o
numerical procedurs applicd to an array of values oa
arceular grd, ’

== m—icary s =

Speciral Analvsis af the Residual Field

Speetral analysis of the residual fiedd dat
can be used 1o determive depth 1o buried magnetic
rocks. These depths are usually compuled from fizld
observations made on the width and slopes of
inclividual ancmulies, Residual rofal magnetic field
intemsity  valizes are wsed 1o obtain the two-
dimensional  Fourier  serics consisting  of  various
frequencies which characiense the anonsales, 1t has
been recogniced recemly that o statistically oriened
gpprosch 15 preferable bersuse mare than one
anamaly can be wied fo determine depth 1o rocks.
This approach has been found to yield god estimates
of smean depth to the basement wnderlying a
sedimentary basin {Treital oo ol, 1978, Hohn of al,
[576)

Hissorically, statisticn] spectral analysis of
geoplysical phenemena in the true serse af it hardly
togan before lerge copacity electronic compulers
G it moie general use. Ard this was withip the
lust Mifiy vears, Spector and Gront {1970) developad n
depth determination methed. The regional map Fie &
of the sudy area trends WW.SE while the sesidual
magachic map (Fig.?) shows that the mapnetic Meld
over shedy area !eag oo distinet treacds
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dany of the anomalics in the residual magnete map
af Fig 7 have short wavelenpth, small wadths and are
mre of less circular in she underlying basement
surface. Series of closures are sasily observed in the
residual map with the steepest siope at the south
eastern portion of the map latiudz 13.00° - 12.67°
and lonpitede 547%  The nature of these closeres i
indreations of the depth to bural by the basin. Farly
long discontinuity exist between latiledes 12.51° 0
[3.33% This discontinusy 15 an indication of poassible
foulls zones within the basement complex of the
basin

Fusdamenals of Spectral Analvsis

The magretic field 15 3 function of two space
varightes % and ¥ due to vertical field and horizostz]
field. The dimension of the area zleng X and Y are
pormally finite and two consecutive points, of the
digstized data are spaced apart by a finite interval, [
ic possible to present this data accurately By @ two
dimensionzl Fourier series which 15 bounded by
lower and upper frequency limits because I:Iﬁflu finite

i+ i[ﬂuﬂﬂﬁﬂtﬂ.ﬁ.’ + besin ) 1
n=1

Where @ is the fndamenal angular freqeency
given by 7 =24 x and x is the toiz] length of
lengih over which [x) has been measurcd. The
coelfielents da and be are mven below:

dimensions of the chosen aren on one hand and the
finite stotion spacing oo e oher, The leust squares
method was applied 1o the stsly arcs. Becouse fhe
stiedy area does nol lave comples peology and i bes
lomited  spetial  extens, il seem adequaty aed
reasonoble 1o assume that the regional field iz a Firet
degree  polynomial  surface. All regionas wers
therefore caleulated & & two-dimensional first-degee
polymomial surfics,

The Fourier seres comgiso of e of
different freguencies that gombine togethe te fonr
the potential field daa. The amplitude and phase
relattonships ameng these freguencies constinale what
iz called the complex ling spectmm (Meg et ai,
L0A3). Thess retaticnshaps govern the way the Foaune
senes 15 built up (Bhatiacharyya, [9%66) and it hoe
been used extensevely by vorous workers fur b
inferprotation of gravity and magnohic data A
periodic Fonchian [x} of the independent variable %
the dirnension of which 12 lenmh, may be expresed
a5 5 Fouricr sories as shown below!

2a -E .['!:,; fixicos 0o wds
S

el
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A4 Shou érof

2
Bam—= " i sin oy xdx
2l

Expressed in the exponentinl form Fig.| mav he
Wrillen ns =

fix = Z Finje™= 2

ALY

anil

s oL ] -"L; =imxy
Finl=— HESTS dx X
X A2

The amplitude spectrum of Glu,v) is
Ay Gty =[Py 4

Aral 15 phase speetruin i3
O (uvi=aTaniQP) 5

The energy density spectrem or the CNCIDY Specirui

3
C ) =G| PgR) &
For the teeatment of sampled datz she diserete form of
Blu.vk has to be ermployed. Generally, the diserote
Fouwrer transtorm pair for the two dimensional datg
sequence G{mon) which is rero autside the interval
DEmEM-L B En N1 15 given by {Oppenheim ard
Schafer, 1975

V=] &f .
GEEL= 2 % gimnia ™ wle 7
Wit Y¥=@1
I =l iFaf
im0y — Z Z GKL) @ win
A HWal &=n
i

whese a7, =f ' and W _=f '+
o

Encrgy Specieim and Dopth to Magneric Sourec

The Foutier 1ransformation of o selection of
magnctic map digitized it 2 square grid  farm i
rectangular inzirix with coefficients which can be
reduced 10 @ st of average amplitude dependent anly
on the frequency (Habn et al, 1976). These Averiie
antphitdes fully represent the spectrum from which
the depih 10 the magnetic source can be estimated.
Comsider the energy spectrum of the taal magnetic
ficld micosity anomaly aver g single rectangulnr
Black  The expression for the encrgy szestrum
transcribed in polir eoordinates is given s Follows
(Spector and Cirand, 1970

(s and & =are tan{uv)
Then the encrgy speetrum Bir, @ ) s given by

Eir, & e w7 )™ eyt L SRR ¥
10

Where ¥ is the magelic moment per unit deptls.
Sir. &) sinfarcos{)) sin{hr cos(#))
wh Iy = o
arcos(i) bros(d)

11
RI(8) [n" |4 (1cos(8) + msin{d))" |

i2
R3 (8= [N+ (Loos(@) + A sin(@))?]
i3

L.nen arg direction cosines of the Magnetic moment
vector, Fer the purpese of enalyzing aeromagnelic
maps, the ground is assuined o consist of.a nymber
of mdependent ensembles of reclangubar, vertical
sided  parallelopiped,  and  rach  ensemble i5
charscierized by a joint frequency distribution for the
depth *R' wadth “a* and length “h° the overiapping
Seriions consist of Superposilion of large numsber of
ndividual anomalics overapping  dus o several
ensemhles of blocks having various dimension and
maEnatizations

The enciwy of the double ensemible will
consisl of two perts. The first, which relates the
devier souice, 15 relatively stranp ot the fow
frequencies  and deeave away rapidily. The sscond,
whieh wise from the shallower cnsemble of source,
ihe high Trequesce and of The spectam. Spector and
Girant  (1970)  obigined {he uxpressicn for  fhe
ensemble pvernge of the radial spectrum as

I:Efr'l'}#."f: H'.:{{'-“-:l I':I[I— I:;"'J.r.:lilp I:SE-[.I"}:]
14
(s} [(5c-0))e0

15
The ensemble average depth *h* emters only anto the
factar,

fooney A7 sinhy 2k
()

drai
I

Depth o mapnetic rock estimations for
magnehic data can be approximared to exp (-2hr)
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Spociral Andiveis of the Magnoic

] Shcis gt el
(Spector and Granth. This shows that the mafil mean depth (oo the aseemblage of anomlous. bodies
spectfum may e convemently approximated by g {spector and Grant, 1900 and she b, et al. 1974)
straigtht ling segment, the slopes of the which refate 1o The first view points of low freouency compoeacnis in
¥ (7] the depths of the possible lavers (Spector and Grand the specire graph, were . gencrated fromm the deepes
190 Moidu, 1970 and Ham et az 1976, layers whose locptions most likely ino ermor were
. The ressdeal toal magretic field intensity ignored. since it has been establsked thig emvor in
h. values are weed o obtwin the two dimensional Founer  depth estimation increases swith depth of zource {Pal
Transfiorm from which the specirum is (o be extracted ctoal, 19781 Tle shepe ol segmeort 8 relaiad 1o the
fram the residual volues T (v consisting of M opow  dopab as Gellow (Spector and Gram, 19703
and M eolumns in the x-y plane, the 1two dimensionid f=-m'd
Founer transform obiained i Bg 14 above and the 7
crvalicanion 18 done uging an aloonthm the s o pwo Where £ iz the mean depth of the burial of ensemble
dimensonal extension of the [@el Fourier tmnsform and is the slope of best A1
[Opperhaim and Schafer, 15975 Caoley and Turkey, EgX3as the basic cquation for (he slope relation for
IT03] Mest the fregueney ‘intervals are subdivded  power spectrum. analysis ond can be applied directly
nto subewervals, wheeh lie wibin ome unit of  if the frequency it is B oradian per kelometer 1F
frequency ronge The average speeirum of all the  howewer, the  Frequency wnil 65 in cycles peor
A eEnT partial waves fulling within the frequency mange i3 kilometer, the correspanding relfation is expresacd as
gnctic caleulzied and the resulting values 1ogether constifule feamid
umher the radm! spectrum of the anomalous field (Hahn et 18
mrtical gl, 10T, Mepi eroal, 1983, Kongkolo, 19961 The © The wse of Discrete Faurer  Trnsform (DFT)
e iz naural logarithm of the radial spectrum for cach  introdices the problem of Aliasing and the truncation
o the Block were then plotted apinst frequencies, This plat effcet (o (ibb's phenomenon) alissing was reduced
Ting =wowed o series of points thot may well be by the digitlizing imerval used n this stedy
ber of represented By a straight lines (hneae segments), Most Trunc wion effeet was reduced by applying a cosine
ever of the pomts due o anomalics caused by the bodies  wger o the  observed  date  befare  Fourer
n and pcourning within @ pamicwlar depth ronge or ab transformation Bath, 1974 and Kangkalo, 19496)
daffereni fevels fall on one or more stzmpght bine
| swpments whose slope con be used 1o delerming the
% the
low Application and Result area-of about 28km x 28k which represents @ square
rond. In order to speetrally determsine depth o B0id of 14 x 14 residual field pont, A compater
MIrCE, layer of magnetzation the study was divided up into programmie, SPT 98, was then wsed 1o evaluate rau:h_'ll
£ and 60 gverlapping sections. The locations of the sections SPECinum lor each section,
the anz indicated in Tables | e 4. cach szction covers
| Takle 12 Locatran and Magriiade of Nirst ond Second Laver Aveage Deplh for Map.
SECTICR | LONGITUGE Degree] | IATITLUDE Degres) | 41 (km) | & 2rkm)
i}l 4.0 - 4.2 EEIET it.47 Ihd |
iz 43540 AE5- 1180 | e 18
ni 450 -4 78 [3.25 - 1150 [T I.in
i A75 - 508 [325 1080 | uda | s
] 5.1 - 5.2 13.25- 1350 .33 150
o the i 535550 T O s
7 550574 13.25 — 13.500 .47 K7
g 5.75 - i) . ol 1 1 ' 1%}
] 4. 425 1300 - 13.25 i FEH
1 .25 - d.5 A e 2 TN N 1.5 1.31
1 450 -47% 1300- 13,25 hEs LI?
12 AF3-500 | 104323 ) NAR ] 18R
13 500 . 525 [EETT ST 15 B
4 II5-530 - 30— 10,25 T i T e
Fiir 1% 550 - 574 " 1300- 1325 LKl [
hr)
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Table 1 : Location and Magnitisde ol first and seeomd layer average depth far map Seclians 16w M

SECTION | LOMGITUDEDeyree) | LATITUDEDegreel | 1 dkm) | d Jikm |
16 575 - 600 13- 1130 ) 153
17 404 - 4 1 IV - 13 2 108
I 438 -478 1275 - [1.H 0.4 114
I 175 - 475 ER LR [ozs 172
2 [ — 535 175 13.0 0.1 0
_al 28— 5.5 3,75 - 1.1.0H 0z A
2 Tip_17s PP .1l [ 055
| 575 =575 13,75 - 11,04 020 1539
24 4.00 - 4.2 12,75 - 1300 Dah__ 0%
i3 4,25 - 415 2,75 — B2 H {145 .53
T3 Asu-a7% ER L EAT Azn A%
7 47550 280 - 1275 043 4
AR 500 - 5,27 B350 IXTH .24 .73
L EFTEEET) BLAD = [258 [FET] LAT
kL] 523 - 5.3 13,50 - 1375 [ (89

Table 4; Location and Magnitude of First and seeend Laver aversge depth far Map sectinn 46 to 640,

SECTION | LOmGITUDE Degree) | LATTRLDE(Degreey | d 1 (lmy | d (ko
A5 525 - 5.50 WLBI5 - 13035 ¥i 050
a7 350 - 5.47 ILES - 13123 47 L20
AT 515 - 600 ELA7S - 13125 0.27 ]
#“ 40—z LAZ5 - 12518 (.36 14
5 435 - 450 bl MR P T 630 30
1 450475 1625 - 12518 [T HE
51 |4m-sm 1,625 — [ 1.B15 017 W
3 | dm-ia 1625 - |LETS 120 L7
! 535 - 5.50 LB35 - 12818 B3k I8
L) 330-5.73 L623 - 12ETS 0.25 L.20

T 53— 60 1625 - 12675 [ L.50
[ A3 - 4373 12300 - 12,780 .62 LA7
5% 4375 - 4.305 12,500 — 13,750 B35 158
) 505 - 4875 ILSDU- X780 | 0.0 LI7
&0 3375 5128 12,500 - 12750 B.27 ]

grophs represents two linear segmients, The first fow
Some of the sample praph of the lopanithms of the  points which represent contributions  frome much
speciral energies againgt fregoencies obtained for the  deepei .
vartous sections are shewn dn Fig.A. Bach of these .

sec, 2
zec, 1. W
r 0
15— = i
%15 e .
a0 8 g . :
=
13 .
% " 12 4 JI--!_M‘-"“ﬂ--.'
12 a 0.5 i 1.5 > 25
11 Tregiradafkm)
g

Fig. B: Encrpy Specira of varous sections
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Sources were  igrored  because of the reduced  of 0.367km. the second Byer{d2) vames from 0.34km
dimensions of these areas covered by these sections,  to 1L%%km with an average of |.368km. contour maps
Az mentioned earlier. the grudient of the linear of the fiest layer (di} and the secand layerid2) spectra
sepment were evaluated and Ego 23 was used 1o velues were obtained. Thus d2 values were used 1o
calulate the average depth to the causative bodies. abiam an approximate contour map of the basemen
From the earh surfice downwards, this svernge depth surliee i the besin. The contour maps of the first and
are shown as di znd 2 i Table | to 4. the first lnyer  second lsyers are shown in Figures 9 and 1D
(Al vasies from 0.00km g0 0.6 ke with an average  respeciively,
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Fig. @ First Magnetic Layer (1] Depib Caunteur Map {Countoar imerval = 0.04km}
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From the depth values (dl and d2) the
surfuce plats of first and second layer were generated.

The piots are shown in Figures 11 and 12 respectivel y
with the ground surface regarded at a depth 0 .00km.

Taatn

Fig. 11: Surface Mot of Second Magictc Laver

Discussion of Result

[t i3 important to nate that spectra depth ans
in general averge depth and individual  depih
estimaies may have values which differ from these
depths. The anelyses in tables | to 4 indicates that
first tayer depth i.e. depth to the top of the inrusion
causing the anomakies are ot depth laying between
0.10km and 0.68km and the second laver depth, i,

depth to the bottom intrusion range from 0 24km and
(15 m,

The first layer depths dlrcpresent sverape
depth ta the shallow magnetic horizen wiile the
second layer depth d2 represent the averags depth to
the basement complex in the sections. The AVCrage in
the study were calculpted to be 1,386km. this also
represent the average thickness of the sedimenary
formation overlaying the basement complex within
tht upper Sokoto basin, Umepol 1990) siated from

Lmma Sowrn of Pore aad Apptisd Sebnees 525 2HM
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prcliminary interpretation of gravity measgement
#ithen the basin that the maximem possible thickness
©of the sedimentary section in Sekéto bacn i3 no
wlere cansidered 1o exceed Tk

Fig 10 s the codloor map of the second
magnese laver and o indicotes in generally shallow
and dow reliel souciure with geatle undulation, A
carcful lack an G510 shows that the anomalics over
the study arex are of fow frequency and pradient
whicl 5 sugpestive of either a deeper sounces hadoen
of uniform mametic propertees of the wnderyng
basemens rock. A Tusther laok at the comaur map of
the second laver depth shows the pressnce seversl
closures, These closures sepresent 300 features. The
areq with the highest thickness of sedimentury fill i
marked X" and it 15 located nearly at the center poin
of fig.lh. s’ sedimentary  thickness i5 abouw
L8%kmwith general increase in depth from wed 1o
sl of the sludy area.

Conelusion

The procedure wsed w this work is based of
the method developed by Specior and Gramt (1970
The residual total magnetic field intensity values are
used to oddnin the tao dimensioral Founer sransform
from which radiol spectrem were extrocted. From the
stope of the praph of the logarithms of spectral
energy againsl frequency, 60 sections were ablained
and the average depth of Sokolo basin was determine
by the alope values.. the result of specteal amalvsis of
the residun) data field reveals two clear layers of
magnetie seuree, The first laver depth viries between
0. 1km-0.&ikm and are of shaliow mapnetic koneon
represented by the low lregquency component of he
specirum are considersd 1o reflect the demh o the
magnctic basement. From the second laver depth i
can be conducted that the thickness of sedimentary
formation averlying the basement complex in the
upper Sokato asin vary from abaut §,38km 1o abaur
1.99km with an average of 1.388%m,

The result of this research coreelates well
with the result of Umego (1990 who used Wemer
Deconvoldtion method and gof sediment thickness
range af 1.2km 1o 1 8km. it olzo correlates well with
o aod Ajakaiye (1978) which maied i the
basement depeh is Ao where greater than 2km within
the Migenia cretaceous sediments, The Saokoto basin s
composed of eretaceous sediments o well, The
surface plob of Figi2 is generalized depth 1o
magnitic basement It reveals @ generally shallow
basement surface decpest with a maximum depth of

1akm, 0E extends from Tadtude 1300 10 lagmtude
1325 and lengiede 450 10 500 in the norheas
cendral af the study arca and gradustly diffused in a
deercusing order owards the eastern and  wesierm
boundaries. This difluse nuture of (he surface plet 15
an indication of ecionic events with M-5 wend and
rdges in the southwestern part of the study ares, On
the surface plot of Fig. 12, deprossion vares m deptl
between 0.7 3km and &98km m the sty aren, This
agrees with the gravity resull of Umego | 1960) which
estimated depression 1o have a depth 10km the
ecanomics  significant of “this result s in the
consideration of the hydrocarbon poietial. It eon be
Acted thar the sedimentary thickness obsined in this
wnalysis are rather small to allow for jecumulazion of
bydrocorbon. A maximom  thickness af  1.99%m
oltzined in this study 15 less than 2.3km minimum
depth recpmmended by Wright et al (1985) with
threshodd temperature nf 115 C for the accumulation
ol oil from orgamic deposit. Owing to shallow desth
ol dhe probable source bed in the basin there 15 no
praspect in the hasin,
i

Recommendation b

Bated on the result obtnined fram the
spectra analvas of the magmetic residual anomaliss
for depth delermination 1o the basement the following
recommendation are made:

A detnifed speetzal depth determuination with
reicgnable number of wandows sheuld be carmied our
i the lower section of Sokolo basin, This will give s
generdd picture of sedimentary thickness in the basin
The wie of the other geophysical techrigue such as
sismic,  resistivity, and  well-legmng a0 drilled
boreholes should strongly encourage in the basin,

A detailed study of the Tullenmmeden haswin
by speciral depth analysis and modeling technique of
mimels date should be carried aul with the g of
defermine the ongin, average depth, wnderlying
struciure and fectonie events of the basin of whick the
Sokoto ke Forms as part, -
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