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: , Abstract
o&m M’I:na lies in a basement complex terrair
2 s Tm);l fe profiles were marked at 100m intervals, while 1
jes oﬂl;e under] 'o 6|6 spreads }'V@fc shot, Data were collected, time — O
e gt }’li'lg ayers obtained and depths to the refractor Jayer CoIny
At ) overview of the lateral variation in the lithologica changes o1 1
i g ”:‘mesuwc)'ed area. The basement surface varied in depth, Iror
& 10 2 maxunum of 10.83m. The rock materials identified in th :
prated clay, gravel, and granite,
aph, time-distance curve, velocity and aquifer
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’ for suitable and productive groundwater reservoirs for both domestic and
hedd the increase in Nigc"ia tOda}’. This is very apparent In mo t of the northern part
e rainfall is rarely adequate, and the surface water source of1en dry up
¢ of Geophysical methods in groundwater exploration involves the de

r 2nd geological situations fovourable for the occurrence of groundwater. The ¢
Bod uses the seismic energy that retumns 10 the surface of the earth after traveling alor
the ground, 10 locate refractors that separate layers of different seismic velocitie
981), Thus in hydmgeological investigation the seismic refraction method provi

tion on the level of water 1able, since an increase in water content Causes ignificant
ismic velocity (for 2 homogeneous lithology). By implication, zones of saturatios

Yarse graincd unconsolidated deposits) are therefore, cxccll:m J'.';!!”dL(’;.’ , the
Mhich can be determined with a considerable accuracy by the seismic refraction met
i~

1 }/).Gf is part of the N-W guadrant of lhs I:l({().f)(.)f.) Minna sheets 163 ‘ nna
- oximately Iaﬁﬂlde9°33iN and |0ngitude§ 35.2 E. l_hc c.\atll site x' ‘K /
bout 500,000m’ in the Northem part of the Niger State College of 1111“[) Shangc
Jocal government area of the state. The survey arca lnclud{c,; the college P- ke a g0
| 10 the college Central Mosque, nd aléo towards the staff quarters ol the OFEES. -
4 in the West —East direction jkm from the reference point.

The prolie nterva
jar study area is shown in figure| below. G
: i fou{]d in ﬂl;ﬂ!ﬂy arm‘gre pelieved 1o be part of the older granite suile and ar’.-
<ver channel where they appear in most cases weathered [Udensi el al.
e A pasement complex terrain with amphibolites,
se00x i ofdw,masthztofﬂw e BRI
eological > wmhcm association. The area rr’mappeq, which covered 2
5, QUATLZILES, BIEISes Gie. 05  1Km?) is located at Jatitude o° 33°N and longitude 6

g z!f by one lalomdﬂ'f ; 'Qﬂhﬁ-x heriki area adjacent 10 Zungeru-Minna area.
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Ex N for ground water potentia ‘< Study area has not been fully under
inform -"- “"‘ b it riace water nsuiticie However. t..]bUlbU“Oﬂ and
Information ¢ - SUDSuUrtace 2ICT U L.
d water are controlied - Zical factors such ac wuure and structure ¢
ground water are C “C DYy ge =ial 1ac J :
found in a pa rea. It also depend hydrolog cal 2 oJoglca aclors
flow and ra grour aler 1S Tound m \ hn ‘"u ialernes and the weath
the meta-sedir J granite gne LeA0rG, er al, 1976
Seismic method_pe ng the n used ex’plorauon method is
this survey: it has high accuracy. :

seismic refraction method ;

the basic reasons why it i
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mts to obtain V, and V
.\'I(’I)(t : wr all the shot I\nml\ | b ‘
lure is carried out for a locitics along SANEE
Ihis procec :‘nr tor respoctivily: el Pl
i . Crelracte i
st Layer and the refi

3. 3 ; sequation  below
10 refrcton as piving i the equati

AN 4.1
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Data Interpretation

Interpretation of Sur ey Profiles dsmic work s the ability 1o interp
Fhe main objective and end product of any seismic =

geological terms, ””Ni',l" ( ',('m':. hniques. the assumption lies on the value of the ve
stseismic refraction tec ' e : vf
scc“n::l:.'I::\Jc“t,;::-':'Lc[‘rt;lcmr. This is because of the lecmscnenlt;ﬂ bc(.\mp(o's;;fg;’\ q‘f
deposits which make (he overburden velocity rarely constant, v ","‘[ | d.t"‘
interpretation. by combining the general geology of the area and using standar: ‘ Wi
approximate range of velocities of fongitd : ”"“"S" Some: e ?
D). i pood attempt is mad ¢ peological structure for '!": S"r\'c.‘.'ed are
4 graph was plotied (using Fxcel package). Figure 5 IS A &
graph plotted with data from shot A,. The graphs show a twe " __
ayers were calculated, and (e mverse of the slopes gives the values f¢
clor was also calculated using the relation in the above equation. This
6

mal seismic way ¢
¢ to obtain a reasonah
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The depth o refry
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this Process

- The dept-h to refy
- - This progess iod
» SUmmary table; table 3,4ang i,

Scanned with CamScanner



Inlrr;n'cmlion of
L contour Map of Fi
' |able 3, shows
this table, the first
\tis clear from Tab
can be easily corre
field that this sUpe

Profile

focation

00
300
k|
1400
I -
L1500
8| 600

800
{ 900
ﬁ'l(ll_) N

Ihe first layer:
\\.a\cs lhl’Ough thi
nificant rise in S€
Marked ag H).
Marked ag H), wi
ireg |h|g Sho-uld :

Wil oo
ler]je the Strd
cl[u] C| ¢

Scanned with CamScanner



4l

.".'I'.‘l"gl‘-, =5 ot
Bl e

e m T Y S I
k R ‘. : "f;"s‘ >“’ "‘d. ,l'di' vl : .l
: MMI‘"‘"“‘ BRIy
i Technology and M
jence.
Volume 7. Number |

i /s .
a .

Profile Name

Profile . S i ¥
location == C :
J"__v - A B 3846 JOOZ
= 2562 2772 - T
(l)()O 3646 3139 ;3:§ 3341
200 6010 6'173: 3 ; 3509
‘ 2447 2 el 338
' ?:83 6944 4070 §43§’ im
500 2575 5872 50 : S
600 4179 2846 3142 =
R o e e 5435
- . 3177 3754 5814
900 5345 4850 27 k) FEoF e
1000 3194 7294 2893 s

The values in table 4 shows the velocity of the second. layer th  the
vary from 2447m/s to 7893m/s.From table 4, the contour map for V, (second laver
figure 7.

The points marked A on this contour map are the areas having high
marked B are the areas of low velocities. High ¢

the northern part of the survey area. These are
sediment zones, However, jow s

castern portion of the survey area,
Table 5: Depths to the Refractor 7 (im).

v cit
oncentrations of closures were akso
characteristics of clayish, lateritic
eismic velocities were observed towards the westem

| Profile location | Profile Name
o 1B C (D7
"\_—\«'\——_4
o e
T)(m | ‘“\;Z)z %35\\@8‘7_\ 3.06 10.83
; 3 B3 e
B 112 T;)%\JL}L 3.85 247
B - : PR o e o
300 \—\3\93*\_&9“\&‘\ 2.59 2.03
- ' . L\\_
400 \T%\"W‘* %%g\__\ 427 3.93
500 2P s : : > 3
B L N T i ) SO
£ g i ) % 380 Ty — {290
T e A SO ks N i, 2.08 T
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Figure 10: The geological cross section for p
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pth of 2.15m and 2.85m were observed at point 100m
respectively.

The overburden velocity recorded for this profile was 1194m/s and the re

of 3549m/s was observed. The of this section consist of granite, late
gravels and sand.

Figure 11 represents the g
appears 10 have its greatest dept} 17m at point 100m ang 500m
The first layer velocity of 1368m/s was observed and
recorded. The weathered materials of this section consi

average velocity of the consolidated layer wag 6276m/s. this sy
layer is granite. Udensi e ( 1986).
Discussion

The field data inter
overburden layer with
velocity range between 219 m/s
the heterogeneoys natu

overburden materials

eologic section of profi
1 of about 9.23m and 9

abpormallx hi ‘ cities of the bedrock in 5
thickness FANges from a feywy meters 3

The interpre ISMIC refraction |
subsurfacehlhol i ition i

overlying layer
along this profi
materials,

ayer. The maxim
ng profile A might be an ind;

€ seismic velocity of the Weathered
Weathereq basement is composed of ¢q
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Ierpre;at';on of the results sl _ ; 4o ; . mmedm

alluvium, sand, clay, sandy €ia . component of the aquifer system in s
burden-weathered basement CONSE e chiefly, granites anc
pa. The weathered bas along profile C and

tiated basement complex G, Servoir oun mwﬂﬁﬂl ——
points along profile E'W e form goo«
L Also points along profi
Ental constructions were
anne| is (believed 1O €
Piential. since most devel

le lur a numooenous :
Ehetration. The result 0l
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