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Reliable estimates of aquifer parameters are fundamental to a better understanding of groundwater recharge

process and management. This is more important in the basement aquifer setting where the development of the

groundwater bearing zones is complex and erratic. Therefore, this study focus on the use of resistivity survey and

pumping test techniques, to characterize the recharge potential and the hydraulic properties of the dual weatheredfractured

aquifer system of the crystalline rocks of Ibarapa areas of southwestern Nigeria.

For the field aspect, a total number of 82 geo-electric soundings comprising of 25 vertical electrical soundings on

amphibolites, 19 on gneisses, 18 on migmatites and 20 on granites were carried out. In addition, pumping tests on a

total number of 21 boreholes distributed across the different bedrock types in the study area were also undertaken.

The geo-electric survey revealed predominantly 3-layers H type curve, indicative of more conductive middle

layer terminating on resistive infinite basal layer. The estimated total regolith thickness revealed higher thickness

range of 4.4 − 47.5m (av. 18.0m) for both amphibolites and gneisses bedrock settings compare to the shallower

thickness of 2.4 − 23.6m (av. 12.2m) for areas underlain by migmatite and granite, implying relatively low degree of

weathering. However, the estimated Dar Zarrouk functions of the longitudinal unit conductance of 0.23mhos and

0.15 mhos for the regolith units developed over migmatites and granites respectively compared to 0.47 mhos and

0.27mhos for the regolith units overlying the amphibolites and gneisses respectively is an indication of relatively

high recharge potential for migmatites and porphyritic granites. This is consistent with the average weathered

layer resistivity of 95 and 93 Ohm-m respectively suggesting sandy weathered overburden materials.

The results of the hydraulic characterisation revealed that the weathered-fractured aquifer in areas underlain

by amphibolites have higher transmissivity of 1.11 - 7.75m2/day (av. 4.11m2/day) and hydraulic conductivity values

of 0.34 − 3.90 x 10-1m/d (1.35 x 10-1m/d) compared to areas underlain by migmatites with lower transmissivity of

0.56 − 0.73 m2/day, (av. 0.69 m2/day) and hydraulic conductivity of 2.42 − 3.28 x 10-2m/d (av. 2.94 x 10-2m/d).

However, areas with gneisses and porphyritic granite have moderate transmissivity with average of 1.61 m2/day

and 1.43 m2/day and average hydraulic conductivity of 5.70 x 10-2m/d and 7.34 x 10-2 m/d respectively. These is a

reflection of the higher discharge of 43.56 − 98.12 (av.72.05) m3/day for amphibolites compared to migmatites with

41.91 − 99.79 (67.97) m3/day, granite with 45.62 − 91.01 (av. 62.79) m3/day and gneisses with the lowest yield of 32.78

− 78.92 (av.53.45) m3/day.

Based on the overall results, areas underlain by amphibolites and gneisses are characterised to have lower

recharge attributes due to development of more clayey regolith soils while the regolith unit associated with

porphyritic granite have good recharge potential due to the development of more sandy soils. This clearly

highlights varied hydraulic and recharge characteristics in a typical basement terrain.
