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EDITORIAL COMMENT
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another year and another issue of ZJIPAS,
| take this opportunity to cxpress my sincere gratitude to the reviewers who
contributed to the success through the reviewing of the manuscripts given to them. 2SS
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and the Reviewers alike for
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Editor —in — Chicef
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Abstract
behind Xaduna Pol,

Viechnic Staff Quariers at College of Arts and
mpus at T"’f"'fﬂ'on village, Kaflfuna was .mm{\r?; usi'{rg seismic
the widt influetice of the basement topography if any, on the
idth of the ficld was 500m. Ten channel geophones were
:cpamnqns along the profile 1o pick up the seismic wave that
"'ﬂ\'fl'"mf curves were d"ﬂ“'ﬂ. Ffﬂlﬂ the travel-time CHIVES,
eld of survey. The average dlepth to basement was
to be about 14.0m, while the shallowest depth was

[ntroduction

The area of survey is on the south- eastern part
of Kaduna City. This is shown in Figure 1 below. The
ity is in the north central region of Nigena. It is
located in the basement complex of central Nigeria.
Barbour, ef al (1982). It is on Television Village
ampus of Kaduna Polytechnic, Kaduna. The survey
iicld covers a square area of 1000m by 500m. Other
methods could be used for this survey, but seismic
urveying provides a clear and, indeed uniquely
detailed picture of the subsurface geology, so it was
used for this work.

Geology of the Area. o
The survey area is geologically wuh!n the
bement complex, and is generally overlain by
wndifferentiated igneous and metamorphic rocks. The
Basement Complex underlies the entire arca, which
iclude all rocks older than the late preterozoic
(McCurry 1976). The Nigerian Basement Comp_lex he;
Vithin the pan-African mobile belt of West Africa, an
8 believed to have a polytecto- metramoiphic namr(e1
(chwok 1964; McCurry 1976; Gran.t 1978) and
“nSequent  metamorphism, ~ migmatization :.'ml
Beissification, have extensively modified the 0"8‘1"31
"ocks. Recent works by Grant (1978) and Wright ef @
(19gs) among others however,
°380$edimems may have been forme
PN+ 200 Ma) time.
- area of sum):y gently slopes downwards ﬁ'°Th:’s°‘::
&5 towards the run off channel. In addition (© f the
s downwards along the direction of ﬂ"“’l g
3M, which is southwards. A mixture qf o ing
hite o clay and sand was scen in varyl

§t

indicate that part of
d in the Kibaran

proportions over the field. The granite rocks of this
region were either medium or coarse grained.
According to Russ, (1957) rocks of this complex
probably evolved by sedimentation, followed by
successive migmatization, granitization and intrusions.
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Fig. 1Geological map of Nigeria
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Senmue refractions study of the.. .

Drainage

The stream was contained between 100 and
250m from the edge of the field.
Along the drainage paths, rocks were poorly fractured.
Downstream the soil was mainly sandy and loamy thus
there was marked gully crosion along the run off
channel there. Stream meandering was pronounced
throughout the stream course surveyed, Upstream along
the drainage channel, the soil was mainly a mixture of

clay, sand and granite. The channel bed was therefore
harder at these places.

Theory

Parcels of elastic strain energy that propagate
outwards from a seismic source such as an carthquake
or explosion are called seismic waves. Kearey &
Brooks (1988). Velocities of propagation of seismic
pulses are determined by, the elastic moduli and
densities of the materials through which they pass.
There are two groups of seismic waves, namely body
waves and surface waves.
The velocity V of a body wave in any material is given
by V = (appropriate elastic modulus of
material)/(Density p of material) Kearey & Brooks
(1988)

Seismic Refraction Surveying.

Seismic surveying was first carried out in the
early 1920s. Seismic survey can be by reflection or
refraction method. Seismic refraction surveying method
utilizes seismic cnergy that returns to the surface after
travelling through the ground along refracted ray paths.
To ensure that the relevant cross over distance is well
exceeded, refraction profiles typically need to be
between five and ten times as long as the required depth
of investigation. Although the actual profile length
required in a particular case depends upon the
distribution of velocities with depth. Kearey & Brooks
(1988)

Seismic refraction techniques require - the
initiation of a seismic wave by impact or éxplnsion. and
the recording of the propagated seismic energy at some
distance away from the source.

In the simplest case of homogenous, clastic half-space,
three separate types of waves can be generated and
recorded. These are the compressional or P- wave, the
shear or transverse or S-wave, and the Raleigh wave
which is a surface wave often referred to as the ground
roll. In practice, Rayleigh waves travelling round the
surface of the earth arc observed to be dispersive with
depth in the earth’s interior. Indeed, the analysis of the
observed pattern of dispersion is a powerful method of

Agchgi el al

]

studying the velocity structure of the lithospler. angd
asthenosphere. Knopoff, (1983). Of these waves, the
most important for the interpretation of the strucqyre is
the refracted P-wave.

The first arrival of scismic energy at a detector olfsey
from a seismic source always represents cither a direet
ray or a refracted ray, this fact allows simple refraction
surveys to be made in which attention is concentrated
solely on the first arrival (or onsct) of seismic cnergy.
The time — distance curves for these first arrivalg are
interpreted to derive information on the depth to the
refracting interfaces. Telford. ¢t al (1976).

Instrumentation and Dara Collection

Terraloc Mk 6, a split channels seismograph
with 12 geophones for either side of the input
connection an ABEM instrument was used for this
survey. The upper cut off frequency for the seismic
wave was set at 15Hz. 11 geophones were used, so the
first one was dedicated as hammer trigger and was
planted at the shot point, and the rest employed as '
channels inputs. This is because there was a fault with
the 12" geophone input. Therefore, cach shot point was
made up of ten pairs of travel time values besides the 0
ms assigned to the shot point. Geophone to geophone
separation was 5.0m along a straight profile line from
the source or shot point. So that every traverse was
500m long. When the geophones were completely lad,
a scismic wave was initiated by impact of a heavy.
hand-held sledgehammer with the shock plate that was
placed close to the trigger geophone. The wave that
propagated through the ground from this shot point was
picked up by each of the geophones and its travel time
recorded. The whole system was then moved forward
along the profile line such that, the geophone, which
was then 50m away from the shot point, became the
current trigger geophone. This process was repeated
profile by profile until the whole ficld was covered. The
instrument was carried manually from shot point to shot’
point throughout the survey.

Data Analysis and Interpretation

The receiver distance from the shot point.
otherwise called the travel was plotted on the horizontal
axis and the corresponding time on the vertical axis 10
obtain the travel — time graph. The time taken for xhc_
ray to travel through the profile was so short that it Wﬂt
better recorded in milliscconds (ms). The slopes of the
graph for each shot point was then used to cal.cu!alc
direct wave velocity V|, second layer wave vc!ocuy \E
and third layer wave velocity V, beneath it whc’rc
applicable. The values of V, so obtained are ShoW?
below in Table 1.

oS N
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Ageliga ¢ al

of the basement. It can be scen that wherever the stream
encountered a deeper basement it meandered away to
flow over the shallower basement. Thus it could be said
that the basement topography among other things,
directs the course of the stream. This does not mean

WOt P s Ayl 87 $0um wsberval

Fig. 2: Depth to basement contours
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that water does not flow over the basemeny here the
depth to it is deeper. -

It does so, but underground and so is not seen g the
surface.

Discussions and Conclusions

The depth to the bedrock beneath the area
surveyed was determined, mapped and contoured a5
shown in Figure 2. From this contour map it could be
seen that the basement topography influences the rup.
off channel or streamy course. The stream meanders as jt
flows downwards, in such a way as to be contained
over the shallowest depth to the basement. The stream
or run-off flows lengthwise and roughly centrally
through the field.
This work was carried out to establish whether
basement topography could affect the course of a run-
off channel. In the work it was observed that the run-off
channel studied meandered so as to sit on the
shallowest basement available.

More run-off channels should be studied with
a view to generalizing this claim. At the moment let it
be held that the basement topography has a lot of
influence on the course of this channel. Probably other
run-off channels too could be directed by the basement
topography over which they flow.
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