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ABSTRACT

Nineteen Schlumberger vertical electrical soundings (VES) were carried out within and around Yenagoa city,
South South Nigeria, using a maximum current electrode separation ranging between 300 - 400 m. The
objectives of the study were 1) to evaluate the possibility of mapping Quaternary sediments to infer the
geological structure from the electrical interpretation and identify formations that may hold fresh water with
low concentration of conducting minerals such as iron 2) to evaluate the vulnerability of the aquifer in the
study area. The interpretation of the data collected was by computer assisted iterative interpretation using
1-D inversion technique software (1X1D, Interpex, USA). The results of the interpretation revealed four
distinct geoelectric layers. Sounding curve types obtained in the area are mostly of the form p; >p, <p; <

p, (where p is the density) but fresh water lenses with low concentration of conducting minerals such as
iron were obtained only in locations that exhibit p, >p, <p,; <p, curve types. Depth to the aquifer ranges
from 4.5 m in the vicinity of VES 05 to 27.0 m at the vicinity of VES 14. The resistivity of the aquiferous
horizon varies between 60 - 2868 Qm. High transverse resistance values obtained were associated with
zones of high transmissivity which agrees with the geology of the Benin Formation (Coastal Plain sands)
consisting of fine-medium-coarse sands. The aquifer vulnerability map illustrates the impermeability of the
overburden clay layer. Values of >0.5 mhos indicate good protective capacity, while values <0.3 mhos

indicate vulnerable zones with probable risk of contamination.

KEYWORDS
Geoelectrical Soundings; Aquifer Properties; Transmissivity; Transverse Resistance

Cite this paper

K. S. Okiongbo and E. Akpofure, "Determination of Aquifer Properties and Groundwater Vulnerability
Mapping Using Geoelectric Method in Yenagoa City and Its Environs in Bayelsa State, South South Nigeria,"
Journal of Water Resource and Protection, Vol. 4 No. 6, 2012, pp. 354-362. doi: 10.4236/jwarp.2012.46040.

References
[1] G. V. Keller and F. C. Frischnechk, ““Electrical Methods in Geophysical Prospecting,”” Pergamon Press,

Oxford, 1966, pp. 91-135.

[2] A. A. A. Zohdy, G. P. Eaton and D. R. Mabey, ““Application of Surface Geophysics to Groundwater
Investigations,”” In: G. V. Keller and F. C. Frischnechk, Eds., Techniques of Water Resources
Investigations of the United States Geological Survey, United States Government Printing Office,
Washington DC, 1974, pp. 12-26.

[3] P. Sikander, A. Bakhsh, M. Arshad and T. Rana, ““The Use of Vertical Electric Sounding Resistivity
Method for the Location of Low Salinity Groundwater for Irrigation in Chaj and Rana Doabs,””
Environmental Earth Sciences, Vol. 60, No. 5, 2010, pp. 1113-1129. doi:10.1007/s12665-009-0255-6

[4] L. C. Amajor and C. O. Ofoegbu, ““Determination of Polluted Aquifers by Stratigraphically Controlled
Biochemical Mapping: Example from the Eastern Niger Delta, Nigeria,”” In: C. O. Ofoegbu, Ed.,
Groundwater and Mineral Resources of Nigeria, F. Vieweg, Braunschweig/Wiesbaden, 1988, pp. 62-
73.

* Open Special Issues
® Published Special Issues

e Special Issues Guideline

JWARP Subscription

Most popular papers in JWARP
About JWARP News
Frequently Asked Questions
Recommend to Peers
Recommend to Library

Contact Us

Downloads: 402,262

Visits: 1,010,825

Sponsors, Associates, al
Links >>



[5]

[6]

[71

(el

(9]

[10]

[11]

J. R. L. Allen, ““Late Quaternary Niger Delta and Adjacent Areas: Sedimentary Environments and
Lithofacies,”” American Association of Petroleum Geologists Bulletin, Vol. 49, No. 5, 1965, pp. 549-
600.

K. Short and A. J. Stauble, ““Outline of Geology of Niger Delta,”” American Association of Petroleum
Geologists, Vol. 51, No. 5, 1965, pp. 761-779.

J. O. Etu-Efeotor and E. G. Akpokoje, ““Aquifer Systems of the Niger Delta,”” Journal of Mining and
Geology, Vol. 26, No. 2, 1990, pp. 279-284.

R. Mailet, ““The Fundamental Equations of Electrical Prospecting,”” Geophysics, Vol. 12, No. 4, 1974,
pp. 529-556. doi:10.1016/0022-1694(85)90050-2

J. P. Henriet, ““Direct Applications of Dar Zarrouk Parameters in Groundwater Surveys,”” Geophysical
Prospecting, Vol. 24, No. 2, 1976, pp. 344-353. doi:10.1111/j.1365-2478.1976.tb00931.x

W. Kelly, ““Geoelectric Sounding for Estimating Aquifer Hydraulic Conductivity,”” Ground Water, Vol.
15, No. 6, 1977, pp. 420-424. doi:10.1111/j.1745-6584.1977.tb03189.x

S. H. Ward, ““Resistivity and Induced Polarization Methods,>” In: S. H. Ward, Ed., Geotechnical and
Environmental Geophysics, Society of Exploration Geophysics, Houston, 1990, pp. 147-189.
doi:10.1190/1.9781560802785



