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Central Algeria, and the consequences for hydrocarbon generation
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CLARK- LOWES, D. (Eds.), 1998, Petroleum Geology of North
Africa. Geology Society, London, Special Publication, 131-
155.

(Article): FARZADI, F., 2006, The development of Middle
Cretaceous Carbonate platforms, Persian Gulf, constrain from
seismic stratigraphy, well and biostratigraphy: Petroleum
Geoscience, 12, 59-68.

(Memoir): BURCHETTE, T.P.,, 1993, Mishrif Formation
(Cenomanian—Turonian), southern Persian Gulf, Carbonate
platform growth along a cratonic basin margin: In: SIMO, J-A.T.,
SCOTT, R.W., and MASSE, J.P. (Eds.) Cretaceous carbonate
platforms. AAPG Memoir, 56, 185-199.

(Thesis): RASHIDI, B., 2007, Real time bit wear analysis and
drilling optimization, a case study for a well in an Iranian offshore
oil field: M.Sc. thesis, Faculty of Graduate Studies, Petroleum
University of Technology (PUT), 192.
(Internet) USGS website 2002. Accreditation.
http://geology.wr.usgs.gov/wreg/env/monterey.htm.
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Cyclostratigraphy time lines in study area (Karanj, Paranj, Parsi oil fields)

Well name Positive Break depth(m) Negative Break depthim)

PHAO0] PH400] PLEOO] PHIOOO] PH1S00] PE2000] PLIOOO | NES00] N5 1000] 552000 | % 13000] NbA40040)
kr-2 2118 | 2125 | 2139 2200 | 2330 | 2490 | 2000 | 2102 2312 2445
K& 2570 | 1588 | 2603 2685 1765 | 2950 | 3520 | 2555 2750 2885
Kr-14 - 3121 | 3134 | 3150 | 3220 31270 307 | 310K 3269 3332
Kr-31 3490 | 2500 2510 2615 2670 2860 | 3435 2475 26640 2TH)
Prj-6 .. | 2975 ) 2990 | 3085 | 3168 | 3280 2050 | 3040 | 3265 | 330
Pr-1l . | 2870 | 2580 | 2670 | 27000 | 2835 | 2498 | 2535 | 2708 | 2825 | 2470
Pr-16 1985 | 2000 | 2090 | 2112 2218 | 1880 ] 1930 20084 2208 2155
Pr-18 2321 | 21345 | 1365 | 1390 2838 | X118
Pr-19 2004 | 2020 | 2040 | 2060 1210 i 194100 1994
Pr-33 | 2170 ] 2182 | 2198 | 2220 2118 | 2185
Aj-30 oo | 2015 ] 2025 | 2045 | 2081 | 2265 | 1970 | 2000 | 2077 | 2222 | 2295
Mhb-11 2438 1635 2612 2730 2410 1515 2755
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Parsi Field

Summary of Petrophysical Av. Data (Base on Petrophysic Department)

. . . Lithology (%)
Zone  (Thick.(m){Pro.(%)| SW.(%)| NTG [ sree e e
1 80 10.4 42 0.72 1 34 |60.7] 0O 2.9 2.4
21 53 73 | 62 |045[274]66.1] 0 | 62| 03
2-2 14 6.2 70 0.35115.7|64.2) 0 |20.1 0
3 89 6.3 58 051 114]797] 0 | 69 2
4 41 9 29 |060[234[622] 0 | 31| 113
5 146 6 67| 027] 18 [693] 31|96 ] 0
6 34 22 | 93 [0.045] 11 |694] 0 | 196
7 53 6 74__|029]107]612] 0 _|281] 0
Total | 410 67 | 644 |oa0246] 670163 2
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Karanj Field
Asmari Reservoir Summery of Petrophysical Av. Data (Base on Petrophysic Department)
. . Lithology (%)

Zone |Thick.(m)] NTG Pro.(%) |SW.(% IST. IDOL.ISST.| SH. TANHY.
1-1 51 0.73 0.13 0.25 56 42 0 2 0
1-2 47 0.62 0,12 0.31 53 42 0 5 0
2-1 28.5 0.54 0.09 031 62 | 33.9 [ 010 3 1
2-2 27.8 .65 0.11 0.27 53 | 356 10401 10 1

3 46 0.51 0.10 0.30 81 12.1 2 2.9 2
4-1 63 .59 0.10 .31 83 10.8 1 5 0.2
4-2 55 0.49 0.11 0.28 56 8.5 13 | 225 0
4-3 52 0.21 0.13 0.31 47 8 030 ] 447 0
4-4 33 0.17 0.13 0.41 66 4.5 1.5 28 0
= 54 0.19 0.11 0.61 | 42.00 1 0 57 0
Total Av.| 2003 0.41 .11 0.38 | 69.00[ 10,00 1.30 | 1960} 0.10
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Abstract

The Qom Formation is the main reservoir and source rock of hydrocarbons in central Iran.
Foramniferal study of the Qom Formation in the Bujan (eastern Sirjan; with Rupelin-
Chattian in age and 156 m thickness) and Varkan (southwestern Kashan; with Rupelin in
age and 190 m thickness) sections resulted in identification of seven morphogroups.
Generaly, epifaunal morphogroups were dominated in both study sections. The
morphogroup analyses showed variations in the percentage of the dominant morphotypes,
suggesting fluctuations in the paleoecological conditions. In the Bujan section, the Rupelin
deposits are dominated by calcareous porcelaneous morphogroups; while the Chattian
deposits are dominated by hyaline morphogroups, which indicates the lower and upper
parts were deposited in inner ramp (lagoonal environments) and middle ramps,
respectively. This significant change through time reffers to gradual increasing of the basin
depth, decreasing the light intensity, reducing the salinity, and decreacing the nutrient level.
The dominance of the hyaline morphogroups throughout the Varkan section is indicative of
the deposition in middle ramp environments with normal salinity under meso-photic to

oligo-photic conditions.

Keywords: Qom Formation, Oligo-Miocene, epifaunal, test morphology, paleoecology,

feeding strategy.
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Abstract

In the oil industry, artificial intelligence is used to identify relationships, optimize, estimate
and classify porosity. One of the most important steps in evaluating the petrophysical
parameters of the reservoir is to identify the porosity properties. The main purpose of this
study is to compare the accuracy and generalizability of three multilayer feed neural
networks (MLFNs), radius base function networks (RBFNs) and probabilistic neural
networks (PNNs) to estimate porosity using seismic properties. In this regard, geological
data of 7 wells were evaluated from an offshore oil field in Hindijan in the northwest of the
Persian Gulf basin. Acoustic impedance was estimated using model-based inversion
method and then the mentioned neural networks were designed using optimal seismic
properties and evaluated by stepwise regression method. Finally, it became clear that the
MLFN model did not work well for estimating porosity. PNN has the best performance

accuracy in porosity interpolation, but RBFN generalizability is better.

Keywords: Seismic inversion, Porosity estimation, MLFN, RBFN, PNN
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Abstract

The Qom Formation is located at the Maragh area (20 kilometers southwest of Kashan).
The formation with 216 m thickness contains shale, tuff units in the lower section of the
studied sequence, and limestones. Volcanic rocks unconformably are covered by the Qom
Formation. The upper boundary of the Qom Formation with the Upper Red Formation is
also unconformable. Nine microfacies and one terrigenous facies were identified based on
the main components and sedimentological features. These microfacies and terrigenous
facies were deposited on an open-shelf carbonate platform. Three environments were
recognized in this carbonate platform. These environments include the inner shelf
(restricted and semi-restricted lagoon), middle shelf, and outer shelf. In addition, three
third-order and one incomplete depositional sequences were identified based on the vertical
distribution of microfacies.

Keywords: Qom Formation, Microfacies, Depositional sequence, Maragh area.
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Abstract
Permeability is one of the important characteristics of oil and gas reservoirs that is difficult

to predict. In the present solution, experimental and regression models are used to predict
permeability, which includes time and high costs associated with laboratory measurements.
Recently, machine learning algorithms have been used to predict permeability due to better
predictability. In this study, a new ensemble machine learning model for permeability
prediction in oil and gas reservoirs is introduced. In this method, the input data are labeled
using the lithology information of the logs and divided into a number of categories and each
category was modeled by machine learning algorithm. Unlike previous studies that worked
independently on models, here we were able to predict the accuracy of such a square mean
error by designing a group model using ETR, DTR, GBR algorithms and petrophysical
data. Improve dramatically and predict permeability with 99/82% accuracy.

The results showed that group models have a great effect on improving the accuracy of
permeability prediction compared to individual models and also the separation of samples
based on lithology information was a reason to optimize the Trojan estimate compared to
previous studies

Keywords: Permeability, Ensemble model, Lithology, Machine learning, Petrophysical
logs.
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Abstract

In this study, first, the permeability of the magnetic resonance imaging of the nucleus was
calculated using two conventional methods, the free fluid model (Coates) and the
Schlumberger model or the mean T2 (SDR). Then, a simple model of artificial neural
network was designed with the training process of the backpropagation algorithm, then
using the Imperialist competition optimization algorithm (ANN-ICA) and particle swarm
algorithm (ANN-PSO) this model was optimized and It was used to estimate the
permeability parameter. Finally, the results were analyzed by comparing the estimated
permeability with the actual value and the estimation accuracy was compared in terms of
two parameters of mean-square error and correlation coefficient. The results indicate the
high accuracy of the permeability values estimated using a combination of simple neural
network with optimization algorithms. The results of combining optimization algorithms in
this study can be used as a powerful and useful method to obtain other parameters,
including reservoir, petrophysical and geomechanical parameters.

Keywords: permeability, artificial neural network, Imperialist competition algorithm,
particle swarm algorithm, nuclear magnetic resonance log, Asmari reservoir
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Abstract

The most important reason for studying any oil reservoir is the more efficient use of the production
parts of the reservoir and the first step in identifying the reservoir is its zoning. Zoning is
determined based on lithological changes by combining production data and petrophysical logs in
each reservoir. In order to improve and accelerate the zoning of oil reservoirs, like other branches of
science, the use of software has become common in recent years. One of the most powerful of these
software's is Cyclolog. The science of using this software is cyclostratigraphy, which can be used to
separate reservoir zones based on sedimentary cycles and their knowledge. Cyclolog software with
the help of petrophysical logs taken from the wellbore and especially gamma diagram (GR) allows
subsurface matching and preparation of matching charts in selected wells. In this study, in the three
oil fields studied (Karanj, Paranj and Parsi) using cyclolog software, a total of seven positive
timelines (Pb3000, Pb2000, Pb1500, Pb1000, Pb500, Pb400, and Pb300) as well as five negative
timelines (Nb4000, Nb3000, Nb2000, Nb1000, and Nb500) were detected. Accordingly, the Pb1500
timeline is the separator and the boundary of the Chattian and Aquitanian peaks, which in the wells
of all three studied fields almost cross the boundary of reservoir zones 3 and 4. The Nb4000,
Nb3000, and Nb2000 timelines are also Chattian age. The Nb3000 timeline in Karanj oil field has
crossed the boundaries of zones 4 and 5 in most of the wells due to calibration with biometric
evidence (biostratigraphy) and indicates the top of the formation. The age of the Nb500 timeline is
Burdigalian and passes through the middle of their reservoir zone 1 in the study area. The boundary
between the Aquitanian and Burdigalian peaks is defined by the Nb1000 timeline. This timeline
crosses the boundaries of zones 1 and 2 in all three fields studied.

Keywords: Cyclolog, Petrophysical log, Asmari reservoir

AR Oline 5 5L 0 oslad coas Jlo Ol i plid e n sy — ke w2s [V 0


mailto:avaziri7304@gmail.com

Iranian Journal of Petroleum Geology
No. 20, Autumn & Winter 2020, pp. 1-94

Iranian Journal of Petroleum Geology
Number 20, Autumn & Winter, 2020

Contents

Cyclostratigraphy study of Asmari reservoir in Karanj, Paranj and Parsi oil 1

fields
A. Khalili, H. Vaziri-Moghaddam, M. Arian, A. Seyrafian®

Permeability estimation using petrophysical logs and Aartificial ilntelligence 17
methods: A case study in Asmari reservoir of one of the oil fields of

southwestern Iran
A. Mohsenipour, B. Soleimani, I. Zahmatkesh, I. veisi

Designing an ensemble model for estimating the permeability of a hydrocarbon 29

reservoir by petrophysical lithology labeling
A. Salahshoor; A. Gaeini; A. Shahin; M. Kamari

Microfacies, sedimentary environment, and sequence stratigraphy of the Qom 4]

Formation in the Maragh area (Southwest of Kashan)
A. Safari, H. Ghanbarloo, E. Mohammadi

Comparison of the function of conventional neural networks for estimating g2

porosity in one of the southeastern Iranian oil fields
F. Tofighi, P. Armani, A. Chehrazi, A. Alimoradi

Foramniferal morphogroups of the Qom Formation in E Sirjan and SW 82

Kashan: implication for paleoenvironmental and paleoecological interpretations
E. Mohammadi

AR Oline 5 5L V0 oslad coas Jlo Ol i ulid el n gy — ke w25 V1)



Iranian Journal of Petroleum Geology
No. 20, Autumn & Winter 2020, pp. 1-94

Iranian Journal of Petroleum Geology ISSN 2251-8738
Number 20, Autumn & Winter, 2020

Publisher: Iranian Society of Petroleum Geology

Editor in Charge: E. Kazemzadeh, Assistant Professor at RIPI

Editor in Chief: A. Seyrafian, emeritus Professor at University of Isfahan
Co- Editor: A. Bashari, Retired faculty member at RIPI

Executive manager: G. Sharafi

Literary Editor & Internal Officer: A. Bahrami, Associate Professor at University of
Isfahan

v‘iﬂ' KioiE®

Editorial Board:

A. Bashari, Retired faculty member at RIPI

A. Bahrami, Associate Professor at University of Isfahan

B. Habibnia, Associate Proferssor at Petroleum University of Technology

M. Zare, Professor at International Institute of Earthquake engineering and Seismology
B. Soleimani, Professor at Shahid Chamran University, Ahwaz

A. Seyrafian, Retired Professor at University of Isfahan

E. Kazemzadeh, Assistant Professor at RIPI

R. Mosavi Harami, Professor at Ferdowsi University of Mashhad

A. Vatani, Professor at Institute of Petroleum, University of Tehran

Referees: Address:

B.Arbab Unit 4, No 7, 9™ Alley, South Abozar St, Khajeh
A. Aftabi Arani Abd... St, Dr. Shariati Ave., Tehran

A. Behdad P. O. Box: 16315-499

A. Bashari Postal Code: 1661634155

A. Rahmani Tel: (+98 21) 22856408

N. Raisolsadat Fax: (+98 21) 22856407

I Zahmatkesh Website: www.ispg.ir

M.H. Saberi
S. Kazem Shirudi
A. Moallemi

H. Mahboobi-pour
M. Vahidinia
H. Vaziri-Moghaddam

VW44 Glinad 5 5L Y o5l coas Jlo Ol Gl (ol (pay (b sy — ade 25 [V 0T



