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Introduction
The survey ares is the portion of land, which
cempriscs Maryam Babangide  Gigle® Selenee
College, Bassa Secondary  School, Tudus Fulani
Prirmary School and the ofd abandancd site for Baseg
mirked This picce of land extends westwards fo hir
the western byspass, which 19ins the Minna-Zungees
enpress road at Tudun Fulani, The arcs i5 one 14000 m
Oy 500 m and the enfire area ie reserved  for
residential purpose, hepce, the principal focus of thig
survey 15 predicated on finding aut the switaldlity of
the place as 2 residentizl areq, The survey areg is 5
basement complex with superhicial depasite being
mainly granitic and lateritic rocks, coupled with the
usual soil cover, Right in the ares Tuns a stream in the
nesth-south dircction. The immediaie vicinity of the
streain is made up of fadama alluvinl o] matesials.
Basically the Tateritic rocks are VETY SOamse fexiured
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and Inoss in natire and they are mastly dark-Se -
reddish in colour & l2ree pomicn of the T gy
b valicy, and in e RN se2son the ares o ==
subpected 10 crosion apd deposition of sl e
The aic is lozated berween latitudes 9935 pmd o
narth of the equatar and langitudes 6°30° s 4908
cait of the Greenwich meridian in the Jowlend o8 =
River Miger and River Benue, Fig 1. About pad o s
tand is already covered with builfdings, wisch o
mastly the  siae Povemment's  secondiry scea
buildings. Only residential ouildings of the Toae
Fulani COMINUNILY oocupy o small portion of e
specifically the portion along the Minnz-Fump—y
express The Imerat Plistic Factory is located = ee
cxtreme northeast corner of the Jand, The reshdesss o
Tudun Fulzni znd the siaff members of Mage
Babengida Girls Scienee College ise the remae
poriron af the Lind inlenzsively for farming artiviries
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Fig. |: Geologics! map of Migeria ahiwing Minnz the pmject bpesiion | Y Rer Udensierai, 19803
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(;eological Background

Minna and its environs fll wathin sheet 164
and are wholly covered by rocks of the basement
comples. The basement complex consists of a floor
af crystaltine rocks af {1} migmatite-gaciss complex,
{71 two low-grade schist belis and {21 an older gramite
mrles * The geology wos deseribed by Trusw ¢l and
Cope (1963). Ajibade (1971, (980, Grant, (197E)
and Udensi er af {(1986). The migmatite-pgnciss
complex 15 consdered 1o be the oldest unit i the
Migerian  basement complex  baaed  on  age
determination which show that it had geme throwgh
faur mojor eyeles of deformation, metamerphisot and
remiobilization, in the Liberian (2700 Mk the
Ehurrcan (2000 Ma); the Kibaran (1100 Ma). and the
Pain African cycles (600 Ma) (Grant of al, 1919
M urry 1970; Gandu e af, 1986,

The schisi belt consisting of greiss and
migmatite are of the upper profesozoic age whizh is
comparable to the green stone bell of the Archean
wacissic and granitic temain. The schisd helt extend
into the area as two distinet clongmied bodies cach
with 4 irike bength of mare than 30 kilometres and
the belt are found around the Kushenk and Kushaxa
arvas. The Bimin-Gewari fomatien lies 1o the west of
the alder sranite suite, while the Kushaka schist
farmation lies tof the west. Grand (1978) described
the structurgl  dissimilarities betwesn 1fe  two
[oemations and comcluded from  gecchronoiogical
mesvirements that the [irin Guar 2nd the Kaushaka
wehisl formation are different in npe. However, this
ucprtion had been dispuied by Ajibade (19800 ancl
Udensi ef @l (1986) through field evidence, thal the
two formations have besn through the same mnber
ol upe and style of deformation.
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The term older granite was introduced 10 distinguish
the Pan-African granies in Miger Swale from the
Mezopaic tin-beoring volcanic granile ring campleses
of the Jos plateay and envicens, commanly referred o
as the wounges granites The older granitics are
emplaced into the migmalites-gneiss comples 0 ithe
schigt toli The alder pranile 15 & COGISE §0 wery
coarss prophyritic granodiorite with large white i
pink megacrysts of potash feldspars up to 4 o lang.
Atownd Minna and environs, the older granitics are
fourd emplaced 10 the metamarghic rocks withan the
entire basemnent complex The forges: granitic bodics
occur in the southern part of the town. The Minna
hathiolith w5 dese ibed by Ajibade (1980} cuts peToss
(e  Birin-Ciwari  formaton  and  the  Zungeru
mylomites. It is composed mainly of coorse-grained
hamogenows  granodierite.  Other  focks inciude
sanalite and grenite, all ase of gramitic origin and
conform with the general structure of grantitic rocks.

The Selimuc Servey

Thie toial arcs surveved, about T00E m 300
m. was gridded into portions of G0 m by 100 g, Fig
1. The methad employed in the survey 15 e infine
refraction profiles. [t involves shoating 20 unreversed
refraction profile along a-line. The profiles were shaot
in segments of 60 m each for COnVEniEncE purpase
The bosic techrigues of refraction seismic explaration
camprise of generating seismie waves in this case by
striking a siedgehammer on @ steel plate o gencrale
eompressional IeiSmic WIves, The dime required for
the waves 1o travel from the source 10 geophones
dispersed along 3 siraight line was measured from &
- channel seismograph. A delay time of 150 ms was
subtracted from the arrival time of the waves
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Fig. 3¢ Profile lsynal of he survey area
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Datz Analysis and Interpretation
The methad esed o analvze the dma = (hat
Wyrabek (Telford er af, 19761 This methad wses
rraphic aid 1o compute the average veloeitics of i
anml v2 thar s, first layer vebogily and second inver
vedooily respectively, Frome the slege of the ¢ - d
dimic-dastanee) wraph, 1, i seconds measures the
ireval trncs of the wave plogsed agaimst “d’ in melres,
flse gpeophane spacing. The Itercepl time ¢ and the
crossover distance Xeoare also oewerpied from e
praph Allhese parimeters are deteemined for alt the
profiles and -shown an ‘Tables | qo 60 Depth 1a
Plzaenen, 2ouf coek shar poine 5 obidined by
cvidsni micreep ime by g o Eob bl dinpercini
et cafled she - "delaisfmies [, Vil ol the
b ar each shet point afong the profile gre
wieliephiad by @ factor Fofor conversion ia dopih. For
fumagencess everburden as assumed for s survey

— k= _— ﬁ

changeim tine
SIHF": = _—_.._"'"'F—.-.-\.._ 1
chaEtgs in dislance

Velooity = S 2
Slope
2=yl a
Where Fis miven as
v
F= L2 4

L
[-.ef - '.-'12-]’

s procciture was earricd o for ail thi sk AILE
Yo obtaia V1 and «2, i ¢ velociry of the firsi Liyver and
velocaty of the secend taver {iefmetor velocity ) The
P vl Tocities alore with intercepd time yicld » EHET
e refiuction). The dephs 1o refracior Mo atl shal
Poinis wre abeo shown i Tibfes | 186,

Table 1= velocny of overburden, refrmactor and esisicy] distance far profife |

;' Profiia I Deplh 1o Velacity of Velocity of 7 7 " Eritigal l
[ - refractor, 2 im) | overbueaen o, | refracior, | distance Xefm)
i G A B o Amis) .. VAmis] l
|21 T 1538 s278 280
e e 2=l 1666 -1 3536 e s Ll ] [
13 fﬂ.ﬁ 1333 2488 240 T
b2 48" " 2000 4282 1140 i
o P SR . Ny -1 3a497 120 |
| B 7.3 1333 | 6250 205 :
1.7 3 1 1176 4630 160
l1g 15 ] 180 3226 280
Y= e 2| i I ) 8254 21.0
1ty 1333 3003 18 5
T } EE 4000 155
o i O o 1 [ 1429 4000 140
113 " 1G8 " 1536 AB7E 1485
114 1.7 2000 8123 240 o
R i 1000 8264 190 T
M 176 | 3563 125 .
i Tiass L 4485 20 L
—— e SR e 4 P WS ey
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T'eble 2: Velocity of overburdan, refracior and critical distance for prohie 2

Profile Dapth 1o Velgeily of
refractar overburden

: I R b R vl mis)
2T a0 |7

22 |38 T [1178

23__ |35 1538’

2.4 78’ 1686

125 27 _ a2

(26 |46 " lisae
27 | 58 T |1666_

28 83" " l1s18

(29 . 5.6 14289

210 44 1538

2.11 5.4 1538

212 73 1432

213 7.2 1333

214 67 1176

218 146 120

216 a3 1111
,Avorage |52 [ 1475

' Voelooily of
. refraclor vaim/is)
4405
13571
4000
2000
35858
3623
4132
5263
2000
4000
| 4566
5495
4132
arlz
4556
| 4166
| 4333

i Corincal
| distanne, X,
| {11}
115
| 135
115 5
220
: 195
| 18 5
2210
| 30
1350
19 0}
220
J8.0
0
24 I

" oo

‘ 16 0
217

Tabie 3 Velocly of overburden, refraciar and crilical distance for profile 3

" Profile Depth to Velacity of Valngily of Critical
E relractor, 2 averburden rafracior v{ms) dislanee X,
Ay eimis) {m)
ke 8 a2 1143 4255 o
32 las__ |1143 3003 L 175
134 36 1250 3333 16 4
a4 3.0 1081 100D 185
35 148 1538 4132 1m0
5 34 1250 | 3523 214
37 440 (10538 3623 | 145
38176 1429 | 4808 1190
- i Y EESR B -( | 3676 1220
3,10 3.4 1538 addd 120
311 1527 [7EfE 3750 130
3i3 i85 | 1481 | 4251 s
213 2.9 1053 { 3380 175
3% |30 1053 | 3610 jwo _
315 6.1 952.4 . 7407 16 =
316 0.0 116 | 3891 150
Average '4.3 | 1242 | agas 168
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Tabte 4- Velocity of overburden, refractor and critical dislance for protile 4

| Prolita | Depthia Veloity of
rafrector, = overbiLrder

- 4. Im} . I{FFs)
4.1 a7 1333
42 44T (178

43 |58 176
44 1.9 1083

45 |28, " lyo00_

145 1.8 1250

a7 58 —  1iise
4.8 2.0 1290
19 — 121 | 1429
4.10 23 _J1538
411 146 T 42,

1412~ 134 T D3
413 4.5 1429
4147142 U666

(415 3.4 1175
416 3.5 1111

| Average IE.S 1264

Msme e al
Velucity of Crneal
| rofractor vofsd | digtanre X, |
it :
L3470 sa0 L'
3861 150 -
6074 LR |
' 2807 70 '
125 b1
1740 130
5814 145 |
1 3817 Vibg .
! 6003 pasn v LE
3534 P21
44122 1y |
A000 | 18.5 i
4166 150 !
$ 3333 1o
F 4000 15 5§ ,
3774 T18 0 i
3784 14 4

Table 5: Velocity of overburden, refracior and enlical distance for prolile §

Profile Depth to Velocily of
relit dacior overburdan

. . Wnimfs)
|51 3.5 1053
52 28 ;9254

(53 [ .4 1131

54 |64 1000 -

58 - " 40 1211

=6 158 (A1

57 75 Clvin

5.8 75 1026

59 ny 909 1
'5.10 143 1057

511 20 1111

512 [15 1538

513 4.0 1176

ST I 68 1143

b15 4.1 9509 1

516 X 1250 )
Average (LY | 1104

+
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Velocity of Crilical |
refractor v {mis) | distanca X, |
i : ] {m] ‘
3676 150
| 3759 180
5682 180 !
a024 240 |
G 15.0 )
4808 20 5
80U0 1135
iy NSy -
3623 . |185 i
4505 T T7la00 T
_?EDD 2 _ | 280
FEY s s PIBRLEET
3891 20 5
5024 185
6024 G210 o
6024 B
5111 LEC!
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Table & Veincity of Overburden refracior g eriteal distanee for profde 5

{ Profile | Depihis [ Veloeity of Velooly ol pitieal
refractor overburden, | refracior vAmis) [ distance X
oy Ty )
- 111 6024 125

[ 3 sy . 178
i E160 155
{752 | 200
6566 ‘204
| 6625 20.0
7042 rm.s
2777 15 ()
Bues 210
| 024 . 280
6665 18 )
(ﬂd_fuil J 16.5
BE55 | 220
| 5250 215
5263 150
J,EE?? | 15 5
5803 18D

Velocily is the mos important pararmeter used 0 the
inlgmretation of this wiork. This 15 1he velosity nff
camgrestional seismic EAETEY [wave) Propagating
through the varicus units of ihe sub-surfice. Since
different  rock e have  their  characterisic
velncitics, it implies that obtiined velocities can be
used 19 predicr ar identify the sub-surfyce rocies and
their associated materials o minesals, Based op he
field data olMained 1he first |ayer velosity vi, phe
second layer velooity *12 and e depth o refractor
far various profiles gee cafevfated and shawn e
Tables | 1p 6.

Tuble | slews thay the range of velacity of the frst
lyer is betwesn (333 mis and 2000 ms, and the
range for the sceond flayer is between 3002 s ang
K204 s with the tverige for both loyers a1 | 55¢ m's
and 4580 m's respectively, The deprh 10 relfactor
vares from |9 mia 11 0 m With an average depsiy of
33 m Table 2 has the range Tor the first |aper
velooity o be fram 1171 mis o0 2223 mi's wihils) the
wermd layers velociy fanges from 3571mvs 1o 5000
w5 [oth has average vefocily of 1568 mis and 4625
m s respectively. The depth 1o refractar varies from
2710 B3 mowih an aversge depih of 5.4,

Tuble 3 first fayer velovity ranges from 952 4 m's to
1818 s, secend layer velocity ranes from 003 g
T MO7 mivs, with averape velocities of | 338 mes ang
C R T resgectively, The depth 1o reffactor Virigs
tfram 2.5 m e 7.0 m, with an wverage depth of 4 6 m
Tuble 4 shows that firs layer veloeity range from
[E00 nw's b TR0 s and second layer velgeiss T
fromt 3003 me's 1o 6024 m's. with averape of 1347 mis

and 403} mis respectively for bath fayers. The deptl:
10 refractor ranges between 1.9 m and 5.6 m with an
dverage depth of 3,7 meters.

Table 5 shows that fire layer velogity range froan
P mis oo 1671 s aird seepnd layer velogriy
varies frem 3623 més 1o 8000 mys. Beth have averape
velacities of 1173 mys and 5431 mig respoctively, Tl
depth 4o refractor FEnpes between 2.8 moand 57 m
with an average of §.5. Finally in Table 6, firg iy
velocity ranpe from 909 mE 1o 1133 mis with un
verage velocity of 1214 més, Second Jayer veloeiry
rnge froim 2160 mds 1o 7752 ms with ap average of
S350 s, The depth o refractor ranges fram 2 5 m (o
Timan AVErAEE depih of & 7 m.

Fram 1he znalysis, the average velooity 15 1366 s
and that for second lnyer welopity is 4Ep7 m'e. The
gepth te refractor hag Iverage value of 5 2 m il 5
the wal arpas surveyed. The average range of
velooisy is a5 fullewing, firs layer velocity 1214 ms
to 568 mis, secongd lzyer velocity 4031 mys 10 54 50
M5 IS evident from the anal ysis that the first laver
veleerly value correlates with the nature (fype) of
Wpssil chermeleisiic of the survey arce, which i3
allaviem  and clay. The secand fayer  weloeny
indicaies basermen| complex tocks The shes pnifcs
dislance, cirmulatively artanged  amd pwed g
fengiiuding! parameters aganst the profiles AR
tlatihndingl  pasameters and uging the SPPTOpIrTae
Eumpiter snflware prograns the contaur HEER TR
sZand £ ane produced. Fags 4 o 6 The ennour T
for e Figsa Faver revesls some closures o close
cubir e spacing i the northwesiem  gnd
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sputheastern ends of the survey area, with fthe
closuses trending from the northwest to southeast
pcroes the middle portion of the area. These are arcas
where high veloeity for v1 is obfained, Compact fine
granites characterized these arcas. Low velocity ¥1 15
ohizined in the exireme west of the arca where the

depth 18 bedrock (s high and loose cearse granic
rocks are found moestily, Areas marked X oon the
contour map are probable sites for sinking borchnles
Wery lowr velocity value for v and the heghest degpeh
fo bedrock of abowet 9 oare recosded in these g
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The comour map of V2 shows high velogity i the  those areas On mwverage high velocily, over 4000 m/s
southwestern and the northwesiemn cormer of the s recoeded all over the survey areas exceps in the
survey areas some closures marked C ean be seen in central portion where the bulk of the ream is found

L e e e —
Ewms Jourm. of Pure and Applied Sciences 6035 1504




I e—

T R —

T T,

e B e

Savanmny e Tacewm Survey ol 1.
e

| Rl yami o1 il

High welooiy wrews are bkely oo be sotable fos
erccting ligh nse buildings amd access roods ar mack
lower cinst, beesise of the compact nifure of the ol
strilom e e peasmess of bedrock oo tap soil, An
average depth o bedrock of 4G s reearded i ihese
Higus L

Conclusion

The veewrrence of differem racks types
the survey area s e canse of the dilTercnse e the
overburden velecites (v1 and wide range of valgs
alstiined for the refctor velocies (021 Areas whese
the basement rocks imtrade inta the jop laver may
prowacly sobid foundutens G bighense buildings, and
where temighs sre ohsorved wre Nikely areas for
anrhing borclesles

Recommendation

Unreversed  seismic  refrseiion shoating
methad has beep wsed For explosation in this wark
Reverse seismie refrction shoohing methed may also
I nised wx oo secendiry seismic relraction method o
crnifirm the lindimng of thic work, maest especiatly the
prewense of deppiiz owelmclers, Some ather
peophysival necthasds ke mspEnetic o resisnviey may

wlsa Be employed o fudher verity the conglusion o
this wark
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