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Objective 

 Using probability plots and the partitioning procedure of Sinclair as 

well as suitable geostatistical tools (e.g., semivariograms and 

Kriging) in assessing the source of CO2 in the soil gases of the Silali 

prospect 



INTRODUCTION 



Previous Works 

Williams et al., (1984)  who reviewed work done by McCall. 

 Dunkley et   al.   (1993)   under   the   auspices   of   UNDP,   

British Geological Survey and the Government of Kenya (MOE) 

which included geological and geophysical surveys indicated 

that a hot magmatic body does exist under the Silali volcano that 

could sustain a large geothermal system. 

Malimo (2012), the identified the spatial pattern of the CO2  flux 

anomalies as well as  Rn  soil-gas  anomalies  and suggested  a  

structural  control  on degassing. 

 

 



Field Measurements 

(Malimo, 2011) 

o The survey done in E-W direction. 

o  Gas samples were obtained at 0.7 m 

below the surface. 

o Regular sampling employed in areas 

surrounding the prospect. 

o Sampling was carried out using an 

Orsat apparatus.  

 



 

 

 

 

 

 

 

Data Analysis Methodology 

 • CO2 sources multiple. 
• Sinclair’s (1974, 1976) method is used to separate the different 

populations. 

• The method involves the use of probability plots. 

• Partitioning is used to separate the polymodally-distributed 

cumulative data into the component populations. 

• The identification of component populations and their statistical 

parameters is of utmost importance. 

• Thresholds between individual populations is performed by means 

of suitable geostatistical tools such as semivariograms and 

Kriging. 

 



Results 

Malimo, 2011). 



Results…… 

Table 1: Main statistical parameters for the individual populations (Marini et al., 2014) 

Pop. N % Mean Stand. dev. Median Interval PCO2 interval 

vol% vol% vol% vol% bar 

A 10 4.0 32.8 23.0 26.8 >10.0 >0.1 

B 29 11.7 2.78 1.47 2.46 1.1-10.0 0.01-0.1 

C 208 84.2 0.267 0.52 0.122 <1.1 <0.01 

 



Results 

 The standardized 

semivariogram of the 

decimal logarithm of CO2 

concentration. 

 Spherical semivariogram 

model is adopted with a 

nugget effect of 0.20, and a 

range of 500 m. 

 It is clear that no relation 

seems to exist between 

stations situated at larger 

distances. 
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Conclusions 

 
Most CO2 anomalies are situated inside the Silali caldera or close to 

it and there is a close spatial correspondence between most CO2 

anomalies and areas of fumaroles and steaming grounds. This 

correspondence confirms the geothermal control on the anomalous 

population A, which is evidently attributable to uprising of deep 

CO2-rich geothermal gases towards the surface, and probably on 

population B as well. 

 Assuming that the CO2 degassing is largely controlled by advective 

transport along fractures and faults, anomalies of CO2 concentration 

in soil gases are expected to exhibit a limited lateral extension from 

the fracture/fault zones. In agreement with this expectation, the range 

observed in the semivariogram is 500 m, indicating that CO2 

concentrations are dependent of one another at distances lower than 

500 m. 
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