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Abstract— The radiometric method is very helpful for 

geological mapping but only very near surface detections. In 

this study radiometric measurements were carried out in 

Panyam mandal of Kurnool Dist., Andhra Pradesh, India, 

along the two profiles which are covered in three different 

formations.  Both profiles show clear picture of different 

anomalies due to different formations. The first profile 

Panyam to Gorakallu covered on Panyam quartzites and 

Koilakuntla limestones which   showed low anomalies < 3 

μR/hr. Another profile Madduru to Venkatapuram   profile 

totally covered in Nandyal shales which exhibit high 

anomalies >3 μR/hr. The low anomalies < 2 μR/hr observed 

at soil covered areas. 
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I. INTRODUCTION 

The radiometric method is usually carried out for geological 

mapping, detection of mineral deposits (uranium and 

thorium), heat flow and environmental studies. The 

disintegration of an atomic nucleus leads to radioactivity.  

Certain elements potassium, uranium and thorium undergo 

spontaneous decay with emission of energy in the form of 

alpha, beta, gamma rays.  

 These gamma-rays are the packets of 

electromagnetic (EM) radiation which can penetrate 

maximum 0.5 m, through the rocks. So this method is useful 

for only very near surface.  The rocks which hold 

radioactivity give rise to anomaly compare to the 

surrounding areas.  These are the primarily interesting zones 

for exploration.   

 The  radioactive ore  deposits  sometimes covered 

with soil  which is very difficult  to  identify  the anomaly 

(Bhimasnkaram,1974; Ramachandra Rao, 1993; Murali  and 

Patangay, 2006). 

II. GEOLOGY 

The Study area Panyam mandal is located in the Kurnool 

district, of Andhra Pradesh, India. This Mandal exist in 

Kurnool Subbasin and the stratigraphy of the Kurnool group 

is following as:   

 
Table 1:  Stratigraphy of the Kurnool Subbasin (after 

Nagaraja Rao et al., 1987) 

 This Panyam mandal geologically covered with 

mainly three different formations where this radiometric 

studies are conducted. The formations are Nandyal Shale, 

Koilkuntla Limestone and Paniam Quartzites. 

III. RADIOMETRIC DATA ACQUISITION 

Radiometric measurements were acquired using the 

instrument Scintillometer (SM-141), along 2 profiles 

profiles P1 to P2 with station interval of 200 m in the study 

area (Fig.1).  These profiles are maximum oriented in NE-

SW directions.  In the field survey it is easily noticed that 

the variations of   radiometric readings are corresponding to 

very shallow surface geology and soil areas. 

 
Fig. 1: Geological map of the Panyam mandal along with 

two radiometric profiles (after GSI, 2005) 
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IV. QUALITATIVE INTERPRETATION 

The two profiles P1 and P2 were plotted against the distance 

and interpreted qualitatively, shown in the Figures 2 and 3. 

The surface geology also shown in these figures to 

understand clearly. From these profiles it is understand that 

various geological forms exhibit different radiometric 

anomalies. 

A. Profile-P1: Panyam to Gorakallu 

This profile from Panyam to Gorakallu also exist on the 

western side and its length is 8 km. This area is mostly 

surrounded by quartzites, upto the distance of 7300 m 

except at the end 7300 m to 8000 m covered by limestone 

with shales (Figure 2 (b)). The obtained anomalies are < 3 

μR/hr (Figure 2 (a)) due to these quartzites and limestones.  

B. Profile-P2: Madduru to Venkatapuram 

This profile from Madduru to Venkatapuram   present in the 

eastern side and its length is 8 km. This profile is also 

covered only with shales (Figure 3 (b))   and shows the high 

anomaly (Figure 3 (a))   same as the profile-P4. But at  two 

places  at 1000 m and 4000 m, the low anomalies < 2 μR/hr 

are observed due to soil, result of passing Kunderu river in 

this area. 

 
Fig. 2: (a) Radiometric anomaly and (b) surface geology, along the profile-P1 

 
Fig. 3: (a) Radiometric anomaly and (b) surface geology, along the profile-P2 
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V. RESULTS AND CONCLUSIONS 

From the two profiles it is clearly observed that radiometric 

response is very help ful for geological mapping.  

 The Panyam to Gorakallu profile (Fig.2) covered on 

quartzites and at the end limestones with shales are 

exist and the readings show low anomalies < 3 μR/hr. 

Generally limestones, gypsum, anthracite, dolomites, 

coals, pure quartz sands, shows low values due to   very 

low radioactive elements (Bhimasankaram, 1974; 

1980). 

 The Madduru to Venkatapuram   profile (Fig.3) totally 

covered in shales which exhibit high anomalies >3 

μR/hr. The low anomalies < 2 μR/hr noticed at the 

places where soil is covered. The rocks specially in 

shale, clays and saline   deposits show high radiometric 

values due to large amounts of radio elements like in 

granites (Frondel, 1958; 1967; Dhana Raju, 2005; 

2007). 
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