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1- Introduction

The word tomography means imaging a section and was first used in medical imaging to describe the process of
imaging tissue density in the human body using X-rays (Cormack, 1963). Geotomography is very similar to
medical tomography, except that in geotomography, we face more challenges due to the broader range and
specific geological conditions (Stewart, 1991). Tomography includes many different methods, and depending on
the type of physical quantity to be modelled, the dimensions of the area and the type of primary data are divided
into different types and methods (Feyz Aghaei, 2015). In tomography, the goal is to provide an accurate map of
subsurface changes using log data. Tomography is more compatible with the earth than other analytical methods
and is more suitable for accurate and detailed studies. This method can be used to complete drilling data to
interpret complex areas in terms of geology or determine the exact distribution of soft and hard formations (Wylie
et al., 2003; Wylie and Wood, 2005; Sharghi, 2009).

However, little research has been done in Iran on well log tomography from an exploratory perspective.
Therefore, in this study, 39 wells have been selected in one of the oil fields of southwestern Iran located in the
Dezful Embayment to make a wells log tomography model using Gamma log, core porosity data geological
information data at the Asmari Formation. As the Asmari reservoir is one of the essential carbonate reservoirs in
Iran and the Middle East, this study could help with pre-drilling exploration studies in the region.

2- Methods

Initially, the available geological and petrophysical data of the Asmari reservoir were examined in 39 wells of the
studied oil field. Then, with Petrel software's help, Gamma log data and core porosity and the thickness of each
well were drawn, and the reservoir zones in each well were evaluated. In the next step, using Petrel software, two-
dimensional and three-dimensional models of Gamma log and core porosity data were designed. This study uses
the Gaussian index (Sequential Gaussian Simulation: SGS) for three-dimensional modeling. After making two-
dimensional and three-dimensional gamma models, the first 22 horizontally sections were made with an average
distance of 10 meters using well log tomography in the Asmari reservoir's thickness. Then eight sections are
selected for studies and correlation with core porosity data. After reviewing the model, ten critical wells were
selected, and the Gamma log tomographic data and core porosity were cut into four reservoir zones. Then, the
data in each zone are compared and interpreted.

3- Discussion

The results of gamma logs and porosity tomography models are very close and compatible and show an inverse
relationship between gamma values and porosity in the slices made by Asmari Formation in the studied wells.
Also, the petrophysical characteristics have changed with increasing dolomitization in the zones, and porosity has
increased. The results of gamma logs and porosity tomography models showed that zone 1 has high shale values
due to the high gamma-ray logs, which has reduced the amount of porosity in this zone. Therefore, zone 1 of the
Asmari reservoir cannot be a good and helpful reservoir in the studied field.
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According to gamma log tomography sections in zone 2, it was found that the lowest amount of gamma logs was
in zone 2. Although there is a negative relationship between gamma log value and porosity value and the highest
dolomite value in zone 2, this zone has the highest porosity value and is the best field zone. As a result, zone 2
can be the main target of production wells in the field. On the other hand, zone 3 has the highest amount of
limestone and the lowest level of dolomite. Also, having the highest gamma and low porosity cannot be a good
reservoir.

Zone 4 has the lowest degree of dolomite, but the increase in limestone has not reduced the porosity in this zone,
which can be related to this zone's different sedimentary environment compared to other zones.

4- Conclusion

According to the Gamma log and the core porosity tomography models, it was found that the enormous amount of
porosity was in the central part of the field and, to some extent, in the northwestern part of it, which could be an
excellent place for production drilling wells.

Based on the wells log tomography model of the studied oil field, it was found that zone 2, with the lowest
gamma value and the highest dolomite value, has a higher porosity than other zones and can be the main target of
production wells in the field. Furthermore, since drilling wells are expensive and time-consuming, it is possible to
achieve very close and accurate well-drilling results using well log tomography. Therefore, the area tomography
studies can be beneficial before increasing excavations in the area for general information.
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Fig. 7. Interpretation and comparison of the upper section of zone 1 resulting from (a) Gamma log data with

well log tomography method, (b) core porosity data, (c) Lower section of zone 1 resulting from Gamma log data
with well log tomography method and (d) core porosity data.
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Fig. 8. Interpretation and comparison of the upper section of zone 2 resulting from (a) Gamma log data with

well log tomography method, (b) core porosity data, (c) Lower section of zone 2 resulting from Gamma log data
with well log tomography method and (d) core porosity data.
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Fig. 9. Interpretation and comparison of the upper section of zone 3 resulting from (a) Gamma log data with
well log tomography method, (b) core porosity data, (c) Lower section of zone 3 resulting from Gamma log data

with well.
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Fig. 10. Interpretation and comparison of the upper section of zone 4 resulting from (a) Gamma log data with
well log tomography method, (b) core porosity data, (c) Lower section of zone 4 resulting from Gamma log data

with well.

Ol oreS g SIS Jake it lils Yo ogy (F
5 LI jlade i il b pioren Gl ol Seglge
BBl (295 e Sl ed Gl SRS

Segdss ks anl ol S gl F oy (fF
Jodss 2alS el e slod 4y Sl il Ll el (s
Sl Gl b BLI1 jo wiles o ol a5 sl oauzs g5 ol o
3L T by 5 58 (B (Seglgs

A ain ojke J5bS g LS S sl pp wazg b (@
@999 U g lane (63500 (i &y bgpe S50 e o iy &5
Sl slp 295 Jore Wlgioe & Sl Gl 038 Jlod i
3k sudg slaoly

e a5 0l Les LS 5 b (gl 00l o3 Joged (B
ol b shte alaly gl 5 LS e &y anly as ol 4y Jlsw
o )‘05.9.3

P Wlgie T gag By, 45 ol ol alols b (Y
lrools 4 SGo 35 MelS ol 4y g wled adgy adgl Jow b aslice

sl Cawd 0330

AYF

aw oo g LI IS alrplee (S5 5095 Joe (omin 5 488
addlhs 3)50 Glve silawl e 055 T oshe L g
b ) ls 4 e

oby et polde slyla Vg5 a5 sl lis alols mls ()
S s lade Giels cel a5 alb oo YU Ll 09>y Joo @
5 055 G Wi el sl i ) (95 IV el oads (95 0l
Al axllas 550 lage ;O (gouie

e ¥ 9y ;0 L (SIS ge slaip 44z b (Y
ally a4 4z gl b canl ¥ gy 4 barye LIS Jlade op eS a5 0l
Slde o iy Geizmes g RIS jlade g LIS Jlade o (Ghie
g )l 1y JoSS lade o yiin (g5 cnl <V (g5 00 oS (Seglge
ol Ban Wlgiee ¥ gy a0 Cal Glaee (55 o

Aol lase 5o gadg slaol



N

Fo)led ) 0,50 N Fe e i) o S8 S ey T L,

&lw

Aghanbati, A., 2006. Geology of Iran, Publications of the Geological Survey of Iran, p. 586.

Aghli, GH., Moussavi-Harami, R., Tokhmechi, B., 2020a. Integration of sonic and resistivity conventional logs
for identification of fracture parameters in the carbonate reservoirs (A case study, Carbonate Asmari
Formation, Zagros Basin, SW Iran). Journal of Petroleum Science and Engineering 186, 106728.

Aghli, GH., Moussavi-Harami, R., Mohammadian, R., 2020b. Reservoir heterogeneity and fracture parameter
determination using electrical image logs and petrophysical data (a case study, carbonate Asmari
Formation, Zagros Basin, SW Iran). Petroleum Science 17, 51-69.

Ahmadhadi, F., Lacombe, O., Daniel, J.M., 2007. Early reactivation of basement faults in Central Zagros (SW
Iran): evidence from pre-folding fracture populations in Asmari Formation and lower Tertiary
paleogeography. In Thrust Belts and Foreland Basins (pp. 205-228), Springer, Berlin, Heidelberg.

Aki, K., Christoffersson, A., Husebye, E.S.,1977. Determination of 3-dimensional seismic structure of the
lithosphere. Journal Geophysics Reservoir 82(2), 277-296.

Alavi, M., 2007. Structures of the Zagros fold-thrust belt in Iran. American Journal of Science 307, 1064-1095.

Aminzadeh, S.A., Mirjerdavi, N., Nouri Taleghani, M., 2013. Static modeling of oil and gas reservoirs and
seismic interpretation using Petrel software. Azadeh Publications, p. 304.

Berberian, M., King, G.C.P., 1981. Towards a paleogeography and tectonic evolution of Iran. Canadian journal
of Earth Sciences 18(2), pp. 210-265.

Cormack, A.M., 1963. Representation of a function by its line integrals, with same radiological application.
Journal of Applied Physics 34(9), 2722-2727.

Farshi, M., Moussavi-Harami, R., Mahboubi, A., Khanehbada. M., Golafshani, T., 2019. Reservoir rock typing
using integrating geological and petrophysical properties for the Asmari Formation in the Gachsaran oil
field, Zagros basin. Journal of Petroleum Science and Engineering 176, 161-171.

Feyz Aghaei, F., 2015. Three-dimensional tomography of volumetric waves of local earthquakes in the
northwestern region of Iran, M.Sc. Thesis, Zanjan University, p. 181.

Gharecheloua, S., Aminia, A., Bohlolib, B., Swennenc, R., 2020. Relationship between the sedimentary
microfacies and geomechanical behavior of the Asmari Formation carbonates, southwestern Iran. Marine
and Petroleum Geology 116, 104-306.

Heydari, E., 2008. Tectonics versus eustatic control on supersequences of the Zagros Mountains of Iran.
Tectonophysics 251, 56-70.

Jafari, J., Mahboubi, A., Moussavi-Harami, R., Al-Aasm, LS., 2020. The effects of diagenesis on the
petrophysical and geochemical attributes of the Asmari Formation, Marun oil field, southwest Iran.
Petroleum Science 17, 292-316.

Le, M.A., 2004. Application of well log tomography to the Dundee and Rogers City Limestones, Michigan
Basin, USA. M.ScThesis, Michigan Technological University, Honghton, Michigan, p. 123.

Maghsoudi, M., 2001. Structural map of Zagros. Exploration Management of the National Iranian Oil
Company.

Motiei, H., 1995. Petroleum geology of Zagros. In: Hushmandzadeh, A. (Ed.), Treatise on the Geology of Iran.
Geological Survey of Iran. p.10009.

Sharghi, Y., 2009. Estimation of seismic wave propagation speed in Bakhtiari dam supports using tomography
and statistical methods, PhD Thesis, Amirkabir University of Technology, p. 210.

Stewart, R.R., 1991. Exploration Seismic Tomography: Fundamentals, Society of Exploration Geophysicists.

Wylie, Jr, A.S., Huntoon, J.E., 2003. Log-curve amplitude slicing: Visualization of log data and depositional
trends in the Middle Devonian Traverse Group, Michigan basin, United States. American Association of
Petroleum Geologists Bulletin 87(4), 581-608.

Wylie, Jr, A.S., Wood, J.R., 2005. Well-log tomography and 3-D imaging of core and log-curve amplitudes in a
Niagaran reef, Belle River Mills field, St. Clair County, Michigan, United States. American Association of
Petroleum Geologists Bulletin 89(4), 409-433.

(ORISR

© 2022 Shahid Chamran University of Ahvaz, Ahvaz, Iran. This article is an open access article distributed under
the terms and conditions of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0
license) (http://creativecommons.org/licenses/by-nc/4.0/).


https://www.sciencedirect.com/science/journal/09204105
https://www.sciencedirect.com/science/journal/09204105/186/supp/C
javascript:;
javascript:;
javascript:;
https://www.sciencedirect.com/science/article/abs/pii/S0920410518311781?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0920410518311781?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0920410518311781?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0920410518311781?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0920410518311781?via%3Dihub#!
https://www.sciencedirect.com/science/journal/09204105
https://www.sciencedirect.com/science/journal/09204105/176/supp/C
https://www.sciencedirect.com/science/journal/02648172
https://www.sciencedirect.com/science/journal/02648172
https://www.sciencedirect.com/science/journal/02648172/116/supp/C
https://www.sciencedirect.com/science/article/abs/pii/S0040195107004131#!
https://www.sciencedirect.com/science/journal/00401951
https://www.sciencedirect.com/science/journal/00401951/451/1
javascript:;
javascript:;
javascript:;
javascript:;

