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Abstract 

 

Prior to well testing efforts of conventional reservoirs, detection of oil rich layers (ORLs), vertical continuity between the ORLs, hydrocarbon 

types and quality (oil versus gas) has long been done with the use of well log, core sample and drill stem test data. These approaches have been 

very expensive particularly in offshore areas and in basins where thin (ORL< 2-5m) and multiple or stacked reservoirs are found such as in 

Gulf of Mexico in USA (Dutton et al. 2012), South Caspian Basin in Azerbaijan (Gürgey, 2003) and Bohai Bay Basin in China (Liu et al. 

2014) and Gediz Graben in western Turkey (this study). 

 

The purpose of this study is to introduce a method that helps to decrease the expense, shorten the decision time and to accurately select the test 

intervals prior to well testing. The method utilizes volatile organic compounds (VOCs) and semi-VOCs (SVOCs) present in drill cuttings 

(Anderson, 2006). Initially, each cutting sample is subjected to passive treatment with an Amplified Geochemical Imaging (AGISM) module 

that contains unique adsorbents to adsorb 88 different VOC and SVOCs within the range of n-C2 to n-C20. Each AGISM module is then 

analyzed by thermal destruction/gas chromatography/mass spectrometry (TD/GC-MS) to detect VOCs and SVOCs in qualitative and 

quantitative manner (in a nanogram level). Consequently, 45 oil-like hydrocarbons were selected and used for the purpose of this study. 

 

Three hundred and thirty-three drill-cutting samples were cautiously collected along Sarikiz-2 (122) and Sarikiz-3 (211) wells from the 

Alasehir area in the Gediz Graben of western Turkey. The cuttings were treated with the method just described above. The data belonging the 

two wells were evaluated separately as in two matrixes (Sarikiz-2:122X45 and Sarikiz-3:211X45) using conventional as well as score and 

loading plots derived from principle component analysis. Obtained results were as follows: 

 

1) Fluid typing and quality: The Sarıkız-2 has good quality light oil with significant amount of dissolved gas, 

mailto:kgurgey@pau.edu.tr


2) ORLs: The Sarikiz-2 well showed eighteen different ORLs below 1,500m. In contrast no, ORLs were determined along the Sarikiz-3 

well, 

3) Test ranking: ORLs along the Sarıkız-2 were ranked based upon the total oil-like VOC+SVOC content in ‘ng’ level. The ranking were 

compared to true perforation test ranking. Results were excellent. 

4) Vertical continuity/compartments: Principle component analysis was successfully applied to the matrix (24 ratio parameters in the C2-

C20 range X 18 ORLs) to examine the vertical continuity and 

5) Seal capacity: Extremely low concentrations of VOCs and SVOCs on the top of 1,500 m of the Sarikiz-2 well were observed. This is 

most likely an indicator of existing of an efficient seal on top of the ORLs. In contrast, the Sarikiz-3 well presents considerable amount 

of dispersed VOC and SVOCs hydrocarbons on the top of 1,500 m suggesting a lack of efficient seal in this well. Presence and absence 

of efficient seals were supported by the well log and by the mud log unit-MLU data. 

 

Finally, comparison of the test intervals determined by using AGISM modules to those determined by using well logs and their true perforation 

test results suggest that the method is very powerful to detect thin sandstone ORLs and very useful when used together with the well logs and 

MLU. 
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 AGI downhole application 

 
  I N T E R P R E TAT I O N  
   

   AGI  Module   TD/GC-MS  Mud-Shaker 

F I E L D  W O R K  AGI  NEWARK LABORATORY, DE in USA 

• Drill cutting collection  from the 
mud-shaker into the glass jars 

• AGI Module/ Drill  
 cutting 

  passive  treatment   
  

•   TD/GC-MS analysis of the                        
AGISM modules 
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 How  does a AGI module work ? 
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SARIKIZ-2 WELL  

 TD:                                     1843 m                                     2029 m 

Mud type:                         Water based                           Water based 

Sample type:                   Drill Cuttings                            Drill Cuttings 

 

Sampling  frequency          15 m                                        15 m       0 – 1463 m 

                                                                                                 3m         1464 – 2009 m                               

Toatal sample number:     122                                           211 

SARIKIZ-3 WELL  
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Summary & conclusions 

1. Downhole drill-cutting samples collected during  drilling operations were 

treated passively with AGI module  in a glass jar. 

2. Analysis of AGI modules revealed that they are capable  of adsorbing oil and 

gas-like  VOC and SVOCs. 

 3.   The following information can be successfully extracted from  drill cuttings  

 by using  AGI modules :   

•  Oil rich layers [ORLs]  or  test intervals 

•  Ranking of  test intervals 

•  Compartments and fluid typing and 

•  Seal capacity  

4. Integration of AGI  and E-Log data will propound vital and robust information before  

well tests. 
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