wVa

shahid Chamran Adv. Appl. Geol. Winter 2023, Vol. 12 (4): 732-746

University of Ahvaz

Research Article

Prediction of Total Organic Carbon (TOC) Utilizing AlogR and Artificial Neural
Network (ANN) Methods and Geochemical Facies Determination of Kazhdumi
Formation in One of the Fields - Southwest of Iran

Katayoon Rezaeeparto™, Hassan Bagheri?
1- PhD, Assistant professor, Petroleum Geology Department, RIPI
2- School of Mining, College of Engineering, University of Tehran — Petrophysicist at NIDC

Keywords: Total Organic Carbon, AlogR method, ANN method, MRGC method, Geochemical Facies

1- Introduction

The Zagros Basin is one of the essential basins in the world, which has NW-SE extensions and is located
in the most important oil and gas fields of the world. Geochemical parameters allow specialists with enough
tools for a detailed review of the production stages. In recent years, studied many issues related to source
rock, such as migration, TOC, maturity, etc., using different geochemistry theoretical and methods (Peters
and Fowler, 2002; Alizadeh et al., 2012; England, 2007). However, Rock-Eval is one of the most critical
tests in the geochemical evaluation. This test is used in oil and gas exploration in the world's sedimentary
basins. The AlogR method was invented to determine zones containing organic matter using well logs
(resistivity and porosity) (Kamali and Mirshady, 2004) and basic information about the Kerogen type and
maturity by Pessey et al. (1990). The ANN method is a new and robust method for data communication
and training (Alizadeh et al., 2011; Kadkhodaie et al., 2009; Sefidari et al., 2012). This study uses two
AlogR and ANN methods to predict total organic carbon (TOC) in Kazhdumi Formation.

2- Material and methods

At first, TOC calculation was done using the experimental equation and AlogR method. In the next step,
using the Artificial Neural Network (ANN) method in MATLAB software and using TOC information
measured in the laboratory and well logging data as model input with the highest correlation coefficient
with TOC information, TOC log was estimated in the whole sequence of Kazhdumi Formation. Then, using
MRGC (Multi-Resolution Graph-Based Clustering) method and TOC logs obtained from AlogR and ANN
methods as observers, the geochemical facies of the studied sequence were identified, and the obtained
model was generalized in several wells close to each other in the study field.

3- Results and discussions
The measurable separation between porosity and resistivity logs utilizing the AlogR method. This
separation is related to TOC and maturity. AlogR separation calculation using:

AlogR = 1og10 (Resistivity/ Resistivity baseline) + 0.02 (Porosity — Porosity baseline) equation 1

After the calculation of AlogR separation, TOC predicted using:
TOC = (AlogR) x 10(2.297-0.1688xLOM) equation 2

In this equation, LOM is maturity and was considered seven for Kazhdumi Formation due to the
previous study in this field. In the following method, TOC was predicted by the ANN method, selecting
density, neutron, sonic, resistivity and gamma-ray logs as input and TOC point from the Rock-Eval test as
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associated data. The correlation coefficient of two TOC logs estimated by AlogR and ANN methods with
laboratory TOC data was 0.75 and 0.97, which shows more ANN accuracy than the AlogR method.
Predicted TOC curve in all the intervals studied and determined geochemistry facies utilizing MRGC
clustering method: this step selected density, neutron, sonic, resistivity, and gamma-ray logs as input data.
TOC curve and TOC point were selected as associated logs for the MRGC clustering model and identified
five geochemistry facies.

4- Conclusion

This study predicted TOC and geochemistry facies for one of the vital source rocks in most fields of Iran
(Kazhdumi Formation). First of all, was calculated AlogR separation and TOC by this method. Then, in the
next step, the TOC curve is predicted by the ANN method. Finally, five geochemistry facies were identified
by the well logs and TOC data in Kazhdumi Formation, recognising that good geochemistry facies in the
first interval studied with acceptable thickness and geochemistry facies at the end of Kazhdumi Formation
are scattered. As a result, the thickness of suitable geochemical facies in organic matter accumulation is
mainly seen in the initial intervals of the studied formation.
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