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GAMMA RAY LOG 







Gamma Ray Log  
 

The gamma ray tool measures natural radiation  from the rock which primarily 

comes from K, U, Th. Because these elements are present in shale but usually 

absent in siliceous ss and carbonates, the log is used as an estimator of  shale 

content. 

 

Gamma ray logs measure natural radioactivity of  formations. They can be used 

for identifying lithologies and correlating zones. Shale-free sandstones and 

carbonates have low concentrations of  radioactive material and give low 

gamma ray readings. As shale content increases, the gamma ray log response 

increases because of  the concentration of  the radioactive material in shale. 

In Fig. 1, the distributions of  radiation levels observed by Russell are plotted for 

numerous rock types. Evaporites (NaCl salt, anhydrites) and coals typically have 

low levels. In other rocks, the general trend toward higher radioactivity with 

increased shale content is apparent. At the high radioactivity extreme are 

organic-rich shales and potash (KCl). These plotted values can include beta as 

well as gamma radioactivity (collected with a Geiger counter). Modern 

techniques concentrate on gamma ray detection.  



RELATING RADIOACTIVITY TO 

ROCK TYPES 













Table 1 lists some of  the common rock types 

and their typical content of  potassium, 

uranium, and thorium. 



• Potassium is an abundant element, so the radioactive K40 is widely distributed 

(Table 2).  

• Potassium, feldspars and micas are common components in igneous and 

metamorphic rocks.  

• Immature sandstones can retain an abundance of  these components. In 

addition, potassium is common in clays.  

• Under extreme evaporitic conditions, KCl (sylvite) will be deposited and result 

in very high radioactivity levels.  

• Uranium and thorium, on the other hand, are much less common. Both U and 

Th are found in clays (by absorption), volcanic ashes, and heavy minerals.  

• Potassium (K) is the most abundant radioactive element and is present in 

micas, clays, feldspars and glauconite. Glauconitic and arkosic sandstones 

produce an elevated GR response in addition to shale, and shaly sandstones. 





• Cementation and secondary alteration may 

precipitate uranium and thorium bearing minerals 

in sandstones and carbonates which could be 

mistaken for shale and bypassed as a potential 

reservoir. 
 

Types:  

• Natural  

• Spectral  

Thorium, Uranium, Potassium 



In passing through a matter, gamma rays experience successive 

Compton scattering collisions with atoms of  the formation material 

losing energy with each collision. After the gamma ray has lost enough 

energy, it is absorbed by means of  the photoelectric effect via an atom 

of  the formation. Thus, natural gamma rays are gradually absorbed and 

their energies degraded as they pass through the formation. The rate of  

absorption varies with formation density. Two formations having the 

same amount of  radioactive material per unit volume, but having 

different densities will show different radioactivity levels; the less dense 

formations will appear to be slightly more radioactive. The GR log 

response after appropriate corrections for borehole is proportional to the 

weight concentrations of  the radioactive material in the formation  

COMPTON SCATTERING 





Quantitative uses –  

Volume of  shale determination,  

Volume of  radioactive minerals 

Qualitative uses - Lithology 
identification 

- Radioactivity of  sandstones  

- Radioactivity of  carbonates  

- - Radioactivity of  evaporties  

- - Mineral identifications  

- - Unconformities - Correlation - 
Facies identification - 

Identification of  dertital minerals 
- Depositional environment - 

Fracture identification - Source 
rock identification 

USES 

















HOT SHALE 

• Normal readings in most formations vary between 5 and 200 units. Shales 

measure high numbers while sands, limes and dolomites (reservoirs) measure low 

numbers. 

• Occasionally a shale will measure 300, 400 or more units. This makes them “hot”. 

The Woodford shale, a primary source rock across much of  the US, will run the 

measurement off  the scale and beyond calibrated levels. These shales are also 

commonly known as black shales vs the normal gray or brown. 

• The reason behind both color and radioactivity is the presence of  organic material 

having uranium. These shales were derived from „swamp‟ material containing a 

high concentration of  plant life which, after a very long exposure to high pressure 

and temperature becomes the source of  the hydrocarbons we drill for today. 

 

• A hot shale is one that gives a strong kick on the gamma log. These are typically 

thin a (a few feet) and more radioactive than regular shakes. They also tend to be 

wide spread and so make excellent structural/stratigraphic markers. 

 

 





FACIES & DEPOSITIONAL 

ENVIRONMENT 








