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ABSTRACT  

The quantity and occurrence of groundwater depends on the geological characteristics of the host rock 

formation. These must be studied through a detailed hydro geophysical survey to know the Lithologic 
units where commercial quantity of water can be encountered during drilling and exploitation activities in 

order to benefit the end users. In the study both surface and subsurface geophysics methods were 

employed. The procedures used were Schlumberger array where the maximum AB/2 reached during the 
data acquisition varied from one place to another. The maximum spread was assumed to provide enough 

subsurface information considering the facts that the depth of penetration in a Schlumberger array ranges 

from between one third to one fourth of the current electrode separation. The Borehole drilled after the 

hydro geological survey by pacific geological Nigeria Company at Umumbo village in Oji River enabled 
the author the assessment of the groundwater’s potential and Hydro geological characteristics of the 

sandstone Aquifer of the Ajali formation of Anambra River Basin. The investigation shows that a 

saturated aquifer can be encountered at de depth of 100 meters. 
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INTRODUCTION 
Water is vital to all life on Earth. No human, animal or plant can live without it. It is essential and there is 

no substitute. Water consumption has doubled at least twice this century and some estimated it could 
double again within the next 20 years.  Next to air, water constitutes the most essential resource need to 

man (Brown, 1984). He can survive longer without food than water. In umumbo village and around Oji 

River there have been high failure rates of boreholes and also lack of trust on reliability of the output of 
few functional boreholes and hand dugs wells within the studied Area. This areas are regarded as one of 

the hydro geological problematic within   and around Enugu state. People in these areas tend to depend on 

polluted Surface streams and storm water harvest and construction of rain collecting tanks for their daily 

water supply, hence this study. Given the importance ascribed to water and its availability in adequate 
quantity and quality. One would expect that serious and sustained efforts would be made to provide the 

essential good. Unfortunately over the years there have been relative decline in government effort to 

provide water supplies, especially in rural areas. Choro (1970) argues that the quantity and occurrence of 
groundwater depends on the geological characteristics of the host rock formation. These must be studied 

through a detailed hydro geophysical survey to know the lithologic units where commercial quantity of 

water can be encountered during drilling and exploitation activities in order to benefit the end users 
(Barlow, 1954). Umumbo area in Oji River falls within the Anambra basin which comprises, a triangular 

shaped embayment covering an area of about 30,000ssqkm. It stretches from the area just south of the 

confluence of the River Niger and Benue across to the area around Auchi, okene, Agbo and Asaba, West 

of River, and Anyangba, Idoh, Nsukka, Onitsha, and Awka areas, east of the Niger. The basin is drained 
mainly by the Anambra River and its main tributaries, the Mamu and Adada River (Egboka and Okpoko, 

1988).  

Climate and Vegetation  
Within the Anambra River Basin, the climate is hot and humid, with mean annual rainfall of 152.4mm to 

203.2mm. The dry season is relatively short from November to March. With a break usually referred to as 
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an August break. Maximum temperature is 34
0
C, while towards the end of the rains; it is 18

0
C - 21

0
C. 

The vegetation is tropical rain forest with shrubs and elephant grasses, stunted trees. 

Location 

 
Figure 1: Showing the study area 

 

Hydrogeology 

The Anambra Basin consist of the following geological sequence 
 

Table 1: Geological sequence of the study area 

Age Formation  
Tertiary Benin formular,  

Ogweshi Asaba formation, 
Ameki formation 
Imo shale  

Cretaceous Ajali formation 
     Maastricht ion Mamu formation 

Nkporu shale  
 
The Ajali sandstone is the main aquiferous Formation, within the Anambra Hydrological basin. The 

Formation is underlain by about 585m of the Mamu Formation and Nkporu shale which consist mostly of 

clays, shale and coal beam, and does not yield commercially to a borehole, they are aquiclude, aquitard 

and aquifuge (Offodile, 1988). 

 

MATERIALS AND METHODS  

Both surface and subsurface geophysics methods were employed, surface geophysics investigation entails 
vertical electrical sounding resistivity technique comprising schlumberger array configuration,. The 

subsurface geophysical investigation entails drilling of boreholes and geophysical logging and assessment 

of the drilled from the boreholes. The procedures includes the maximum AB/2 reached during the data 
acquisition varied from one place to another but in most cases it was 90m to 100m, in areas where 

accessibility was difficult , less than this was used. The maximum spread was assumed to provide enough 

subsurface information considering the facts that the depth of penetration in a schlumberger array ranges 
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from between one third to one fourth of the current electrode separation. The Borehole drilled after the 

hydro geological survey by pacific geological Nigeria Company at umumbo village in Oji River  enabled 

the author the assessment of the groundwater’s potential and Hydro geological characteristics of the 
sandstone Aquifer of the  Ajali formation  of Anambra  River Basin. 

RESULTS AND DISCUSSION  

One of the principal indicators for groundwater potential is low resistivity in the range of 100 ohm meter 
to 500 ohm meter (Neyer, 1915). The high resistivity is often of dry topsoil-dry sand. For Accurate and 

proper interpretations, the field data were adjusted and the adjusted resistivity data plotted vertically 

against half –current electrode separation. The resistivity registered by the vertical electrical sounding in 

the studied area – was high, in ohm meter, showing low permeability. The permeability increases towards 
the center of the Anambra basin with a decrease in resistivity. The hydro geophysical survey shows that 

the Ajali formation constitutes a heterogeneous aquaferous litho logical sequence of about 250m to 300m 

depth resting on the impermeable Formation of Mamu River Basin. The aquifer therefore is of good 
quality and quantity due to high level of filtering from compact clay and low levels of domestic and 

industrial activities and so highly recommended for domestic, commercial and industrial utilities. 

Boreholes Characteristics of the Studied Area 
1. Rock penetrated:  Ajali Sand stone 

2. Total depth:         86.9 m 

3. Diameters of the boreholes:  12 inches 

4. Yield of boreholes:    25.3 liters/sec 
5. Static water level: 30 m 

6. Water quality: Good  

7. Remark: Very productive 

Boreholes Cuttings Showing Lithology in the Ajali Formation at Investigated Site 

0 – 9m  Sandy Lateritic  

9 – 15m Lateritic 

15 – 18m Clayey Lateritic 
18 – 21m Coarse Sand, Lateritic  

21 – 30m Coarse Pinkish Sand 

30 – 75m Medium to Coarse grained Sand  
75 – 81m  Fine Coarse Sand  

81 – 100m Sandstone, Coarse and Brownish at top  

 Logging done by Nwabineli E.O (Hydrogeologist) 

Conclusion  

The Ajali sandstone are highly aquiferious Formation, the sands are friable, poorly sorted and typically 

whitish at depth. The Formation consists of coarse sandstones, and pebbly gravel which highly prolific, 

with thin lenticular shales acting as an impermeable layer. The thickness of the Formation ranges from 
260m to 380m in the studied area. The investigation therefore shows that a saturated aquifer with good 

quality depending on the construction method can be encountered at the depth of 100m. The studied will 

aid water prospectors to know the formation and depth where saturated aquifers can be encountered, in a 
commercial quantity in the area. 
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