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ABSTRACT: The interpretations of aeromagnetic data analysis using both forward and inverse modeling 
have been carried out. Seven profiles were taken on the residual map and were modeled using the estimated 
depths from the forward and inverse modeling. The aeromagnetic data of  Guzabure and its environs Chad 
Basin, Nigeria  are  2146, 1193, 1786, 881, 2129, 2287 and 1259 m for profiles 1 - 7, with susceptibility values 

of 0.04, 0.025, -0.0001, 0.0003, 0.017, 0.0002 and 0.010 SI respectively which indicate dominance of minerals 
like clay, petroleum, kaolinite, and rock bearing minerals like limestone, marble, sandstone and granite. The 
study area has revealed potentials for mineral deposit; the range of depths of the anomalies at this area of Chad 
Basin, Nigeria makes the area favorable for hydrocarbon generation and for mineral deposits which could 
serve as raw material(s) for many factories and industries in Nigeria.  . 
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I. INTRODUCTION  

Over the years there are series of research been carried out in the Chad basin using several method in order to 
find possible minerals in the region but we have to understand that aeromagnetic survey is the common type of 
geophysical survey carried out using a magnetometer aboard or towed behind an aircraft. The principle is 
similar to a magnetic survey carried out with a hand – held magnetometer, but allows much larger areas of the 
earth’s surface to be covered quickly for regional reconnaissance. It is used to determine the geological 
structures and trends, mapping the depth to magnetic basement and analysis of specific anomaly [1]. Airborne 
geophysical surveying is the process of measuring the variation of different physical or geochemical parameters 
of the earth such as distribution of magnetic minerals, density, electric conductivity and radioactive element 
concentration [2];[3]. Aeromagnetic maps usually reflect variations in the earth’s magnetic field resulting from 
the underlying rocks’ magnetic properties (e.g. magnetic susceptibilities).  Sedimentary rocks have the lowest 
magnetic susceptibility, whereas metamorphic and acidic igneous rocks intermediate and basic igneous rocks 
have the highest magnetic susceptibility[4]. The largest proportion of a magnetic signal or anomaly is thus 
generated at crystalline (igneous or metamorphic) basement level [5]. Magnetic anomalies are caused by 
magnetic minerals contained in rocks; such anomalies are usually caused by underlying basement (igneous 
and/or metamorphic) rocks or by igneous features such as intrusive plugs, dykes, sills, lava flows and volcanic 
centers when magnetic anomalies are observed over sedimentary terrain [6]. The aeromagnetic geophysical 
method plays a distinguished role when compared with other geophysical methods in its rapid rate of coverage 
and low cost per unit area explored. The main purpose of magnetic survey is to detect rocks or minerals 
possessing unusual magnetic properties that reveal themselves by causing disturbances or anomalies in the 
intensity of the earth’s magnetic field [7]. Geophysical exploration consists of searching for anomalies in 
physical properties in the sub – surface formation with the hope that valuable deposits associated with the 
properties can be detected from the surface measurement. These physical properties of rocks and minerals 
include: variation in density, magnetic susceptibility, elastic constants and electrical conductivity or resistivity 
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of minerals and rocks. In this study we were able to find out the possible minerals using forward and inverse 
modeling in the Chad basin. 
 
 

II.  GEOLOGY OF CHAD BASIN  
The Chad Basin lies within a vast area of central and west Africa at an elevation of between 200 and 500m 
above sea level and covering approximately 230,000km2 [8]. It is the largest area of inland drainage in Africa 
according to [9], [10]and [11]. It extends into parts of the republic of Niger, Chad, Cameroon, Nigeria and 
Central Africa. The Nigerian Chad Basin (Fig.1) is about one tenth of the Basin [12]; [13]. This Bornu-Chad 
Basin is a broad sediment-filled depression spanning northeastern Nigeria and adjoining parts of the Republic of 
Chad. The stratigraphy of Bornu-Chad Basin has been reported by several workers [11]; [14]; [15]. The 
stratigraphic sequence shows that Chad, Kerri-kerri and Gombe formations have an average thickness of 130 to 
400 m. Below these formations are the Fika shale with a dark grey to black in color, with an average thickness 
of 430 m. Others are Gongila and Bima formations with an average thickness of   320 m and 3.5 km, 
respectively [16]. 
 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Fig.1Showing Map of Nigeria (Chad basin) 

 

III. METHOD  

Seven profiles were taken on the residual magnetic grid (Fig. 2) and modeled. Each profile produced a degree of 
strike, dip and plunge where the observed values matched well with the calculated values. The blue curves in 
Figure 3,4 and 6 represent the observed field values while the red curves represent the calculated field values. 
The forward modeling being a trial and error method, the shape, position and physical properties of the model 
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were adjusted in order to obtain a good correlation between the calculated field and the observed field data. 
Using PotentQ 3D tool of the Oasis Montaj software, the field of the model was calculated. The root mean 
square (RMS) difference between the observed and calculated field values was attempted to be minimized by 
the inversion algorithm. At the end of the inversion, the RMS value was displayed. The RMS value decreased as 
the fit between the observed and calculated field continues to improve, until a reasonable inversion result was 
achieved. Less than 5% of root mean square value was set as the error margin. 

 
Fig .2: Residual contour map of the study area.  
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Fig. 3(a): Profile 1 (P1) modeled. 
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Fig. 4: Profile 2 (P2) modeled. 
 
 
 
 

 
Fig. 5: Profile 3 (P3) modeled. 
 
 
 














