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: Lithraphidites pseudoquadratus Crux, 1981 (K105)
: Lithraphidites carniolensis Deflandre, 1963 (K63)
: Microrhabdulus decoratus Deflandre, 1959 (K105)
: Microrhabdulus belgicus Hay & Towe, 1963 (K92)
: Acuturris scotus (Risatti, 1973) Wind & Wise in Wise & Wind, 1977 (K106)
: Lithraphidites bollii (Thierstein, 1971) Thierstein, 1973 (K6)

~N N L AW~

: Assipetra terebrodentarius (Applegate et al. in Covington & Wise, 1987) Rutledge & Bergen in
Bergen, 1994 (K69)

8: Eprolithus floralis (Stradner, 1962) Stover. 1966 (K38)

9: Micrantholithus obtusus Stradner, 1963 (K11)

10: Braarudosphaera bigelowii (Gran & Braarud 1935) Deflandre, 1947 (K107)

11: Braarudosphaera regularis Black, 1973 (K27)

12: Zeugrhabdotus bicrescenticus (Stover, 1966) Burnett in Gale et al., 1996 (K31)

13: Eiffellithus parvus Watkins & Bergen, 2003 (K98)

14: Eiffellithus turriseiffelii (Deflandre in Deflandre & Fert, 1954) Reinhardt, 1965 (K94)
15: Eiffellithus gorkae Reinhardt. 1965 (K30)

16: Chiastozygus litterarius (Gérka, 1957) Manivit, 1971 (K1)

17: Manivitella pemmatoidea (Deflandre in Manivit, 1965) Thierstein, 1971 (K5)

18: Zeugrhabdotus erectus (Deflandre in Deflandre & Fert, 1954) Reinhardt, 1965 (K17)
19: Prediscosphaera columnata (Stover, 1966) Perch-Nielsen, 1984 (K25)

20: Biscutum constans (Goérka, 1957) Black in Black&Barnes, 1959 (K13)

21: Watznaueria barnesiae (Black in Black & Barnes, 1959) Perch-Nielsen, 1968 (K17)
22: Assipetra infracretacea (Thierstein, 1973) Roth, 1973 (K12)

23: Repagulum parvidentatum (Deflandre & Fert, 1954) Forchheimer, 1972 (K68)

24: Cyclagelosphaera margerelii Noél, 1965 (K54)
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1. Hydrogen Index: HI=100*S2/TOC
2. Oxygen Index: OI=100*S3/TOC3.
3. Production Index: PI=S1/(S1+S2)
4. Petroleum Potential: PP=S1+S2

5. Reflected Light Microscope

6. Photomultiplier
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Field Depth (m.)  Number of reading - Ro Data source
Min Ave Max

Farur 2NN i AR /YY /74 Old data
Farur WYY/A A /YN AR /0% Old data
Salman \Yav/o - - /YA - Old data
Tondar \FOY/0 - - DARE - Old data
Farsi VAAE/YD 4 DA /XY UARd Old data
Farsi Yool \te o/ ARG /0¥ Old data
Farsi Y-vYo/fy \. AN AR /NF Old data
Farsi Y-YVA ! AR AR NN Old data
Binak Y#FA ¥ /YN DARE /50 Old data
Binak y#ay N +/Y\ /¥ AN Old data
Binak YVi\Y \ DARE AR /O Old data
Binak AUN4 \ AR -/fY /7 Old data
Binak yvay A /YA -/ /Y Old data
Binak YAZO Y /SN /Y /2Y Old data
Mahshahr Y. 7 /YY AR /Y Old data
Mahshahr YIAY \ DAtd AR </V¥ Old data
Ashkan ARSI - - /YA - Old data
Ashkan AREIA - - /0N - Old data
Ashkan YYAD - - AR - Old data
Gavarzin Yoay - - DAR - Old data
Gavarzin \aArd - - /YA - Old data
Hulur Yvee. - - DAR - Old data
Hulur YAY. - - DAR - Old data
Hulur YAV O/ - - /0¥ - Old data
Hormoz YYY o0 \ - <YY - Old data
Hormoz YYAN/O \ - /¥ - Old data
Hormoz Va0 \ - AR - Old data
Nosrat Y#fa M AR /¥ g New data
Nosrat Y#AQ Y AR +/¥\ NG New data
Nosrat YYSAD " AR VArd /7 New data
Nosrat YVEA A Y'Y -/fY /8 New data
Nosrat yYvav.o \Y AR </fA o/Fe New data
Nosrat YV\AD Y. AR N /8y New data
Nosrat YAY/0 4 AR </ OY /7Y New data
Nosrat YATA Y- AR /0N /#¥ New data
Nosrat YAZ /O Yy AR /O /Y New data
Nosrat YAYF /0 WY DAR /0¥ /7Y New data
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Nosrat YAAY A /fY /£ /00 New data
Nosrat ARTY VA /0 </ NN New data
Nosrat yavy M /) /O /8N New data
Nosrat yasy WY /5y AR /7 New data
Nosrat Yash 4 AL +/0) Vil New data
Farzam YO \O AG </ /7 New data
Farzam yyva \f AR /O /8N New data
Sirri YYYo 4 /fY /O /70 New data
Sirri YYTA \f atd /00 /7N New data
Kharg YOYA Y /YA AN iat New data
Kharg YovY \f /YA </fA /7Y New data
Kharg Yors 0 DARd -/fY /7 New data
Kharg YOOA \f AR /Y /0N New data
Foroozan \WYYAD - - /55 - Old data
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Abstract

Choosing optimal size of blocks has a significant impact on block model and as a
result, accuracy of estimation results for grade and reserve of deposits. In this research,
the optimal size of estimation blocks has been determined for block modeling and
reserve evaluation of Kurdistan Mouchesh Zarzimai gold deposit. To achieve the goal,
in addition to the usual criteria containing exploration grid size and estimation error,
the rock quality designation (RQD) parameter was also used. With this approach, the
optimal size of each main block was determined 5*5 m and 2 m in the horizontal and
vertical directions, respectively, whereas for the sub-blocks, 2.5%2.5 m and 1 m was
selected in those directions, respectively. Based on the variography of transformed
gold assay data, the theoretical models of spherical, Gaussian, and exponential fitted
on the experimental variograms, while the deposit has geometric anisotropy. To
estimate the average grade and reserve of the deposit, squared inverse distance and
log-kriging methods were used via Datamine software. Employing the squared inverse
distance method with the log-kriging is for the possibility of evaluating the accuracy
of estimation results through comparison. To control the grade in the various economic
conditions, average grade, ore reserve and average estimation variance of the grade
were calculated for the cut off grades of 250, 500, 1000 and 2000 mg/ton. The trend
of tonnage-grade diagrams of the deposit confirm the correctness of the process. Also,
the results of the log-kriging estimation method are more accurate and reliable than the

squared inverse distance due to the unbiasedness and lower estimation variance.

Keywords: Mouchesh Zarzima, Rock Quality Designation (RQD), Optimal block size,
Block modeling, Estimation Error, Ordinary log-kriging

Y+



Iranian Journal of Geology, Vol. 19, No. 74, Summer 2025

Selection of Appropriate Zones for Hydraulic

Fracturing Operations in the Ilam and Sarvak

Formations of an Oil Well in the Southwestern
Oil Fields of Iran

Kalhori, M."", Gharehcheloo, S.? and Yasemi Khiabani, S.3

1.M MSc. in Petroleum Geology Research Group, Research Institute of Applied Sciences, Tehran, Iran
2. Assistant Professor in Petroleum Geology Research Group, Research Institute of Applied Sciences,
Tehran, Iran

3.MSc. in Petroleum Geology Research Group, Research Institute of Applied Sciences, Tehran, Iran

Received: 2025/04/09
Accepted: 2025/07/07

Abstract

Hydraulic fracturing is one of the most widely used well stimulation methods in oil and
gas reservoirs worldwide. Economically, selecting the appropriate zone for hydraulic
fracturing operations is highly critical. Geomechanical parameters play a significant and
influential role in identifying candidate zones. Among the most important geomechanical
parameters are the magnitude and orientation of the minimum horizontal stress and the
rock mechanical properties of the formation.

In this study, the process of zonation and selecting the optimal zone is investigated
using stress zone identification based on minimum horizontal stress, rock mechanical
zonation based on rock mechanical parameters, and integrating these results with
acceptable thresholds for porosity and permeability.

First, rock mechanical parameters such as Young’s modulus, Poisson’s ratio, Uniaxial
Compressive Strength, fracture toughness, and rock brittleness index were extracted from
well logs using various empirical correlations. Hierarchical clustering, as an unsupervised
machine learning method, was then applied to these data, resulting in six clusters. Based
on these clusters, the reservoir interval was divided into 13 zones labeled A to M.

By calculating the principal stresses and pore pressure, the minimum horizontal stress
was used to determine stress zones bounded by stress barriers, identifying six stress
zones within the studied interval in the well.

Finally, by analyzing and integrating the results of rock mechanical zonation, stress
zonation, and reservoir parameters (porosity and permeability), appropriate zones for
hydraulic fracturing were selected. Stress zones 6, 3, and 5 were identified as the most
suitable zones for hydraulic fracturing operations.

Keywords: Hydraulic Fracturing, Hierarchical clustering, Rock Mechanical Zonation
Stress Barriers, Hydraulic Fracturing Zone Candidate
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Abstract

To study the microbiostratigraphy of Cretaceous deposits in central Iran, the Kuhbanan
section in northwest Kerman was selected. Investigated The studied thickness of the
Cretaceous deposits in this section is 326 meters and mostly consists of marl and
limestone. The studies led to the identification of 17 genera and 38 species of calcareous
nannofossils. Based on the index calcareous nannofossils, this section was divided
into four standard biozones: Chiastozygus litterarius zone, Prediscosphaera columnata
zone, Eiffellithus turriseiffelii zone, and the lower boundary of Microrhabdulus
decoratus zone. Based on these biozones, the deposits studied in this section span the
Aptian to early Cenomanian. The first occurence of Microrhabdulus decoratus along
with Braarudosphaera bigelowii in the Cenomanian and the last occurenceoccurrence
of Eiffellithus parvus, Lithraphidites alatus, and Braarudosphaera afiicana in the
Cenomanian indicate the transition from the early Cretaceous to the beginning of the

late Cretaceous in this section.

Keywords: Central Iran Biostratigraphy, Calcareous nannofossils, Cretaceous, , Kerman
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Abstract

This study investigates the geochemical behavior of arsenic in environmental media
(water, soil, and sediment) and its bioaccumulation in human hair in the Bardsir region,
located within the Urumieh-Dokhtar volcanic-plutonic belt of southeastern Iran. A total
of 240 samples-including 100 water, 68 soil, 21 sediment, and 102 human hair samples-
were collected and analyzed using ICP-MS. The average arsenic concentrations in water,
soil, and sediment were 66 pg/L, 7 mg/kg, and 5 mg/kg, respectively. In parts of the
groundwater, arsenic exceeded the WHO guideline value (10 pg/L), indicating geogenic
contamination derived from altered and sulfide-bearing volcanic rocks. Approximately
61% of the hair samples contained arsenic at levels above the natural background
(1mg/kg), suggesting chronic exposure of the local population. Correlation and regression
analyses revealed a stronger association between arsenic in hair and water (= 0.48,
R?=0.23) than with soil (r=0.25, R*= 0.06) or sediment (= 0.14, R?= 0.02), indicating
that groundwater is the primary pathway of arsenic transfer to humans. Geochemically,
reducing aquifer conditions (Eh-100 to-200 mV), alkaline pH (9-10), and the presence of
permeable NW-SE faults enhance arsenic mobility as As (III). The results indicate that
arsenic contamination in the Bardsir area is mainly geogenic, controlled by geological
and hydrogeochemical factors, with a clear link to bioaccumulation in humans. This
study demonstrates the necessity of continuous groundwater monitoring in altered and
volcanic terrains of Iran to mitigate geochemical and public health risks.

Keywords: Arsenic, Environmental Geochemistry, Human Hair Biomarker, Bardsir
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Abstract

This study investigates hydrogeological and hydrochemical anomalies in the Badrood
plain aquifer, located in the southeast of Kashan. Given the significant differences in
salt concentrations and hydrochemical parameters across various parts of the plain,
the potential presence of buried structures such as faults as a cause of hydrogeological
anomalies exists. Therefore, an effort has been made to examine the impact of tectonic
structures on groundwater resources and to improve the management of these resources
in the Badrood plain. The research methodology includes collecting data on electrical
conductivity, pH, and temperature (from 40 groundwater samples in two periods:
May and June 2018) and employing geoelectric methods using the Schlumberger
array in three profiles and 61 sounding points. Data interpretation was performed
using IPI2win and RES2DINV software for one-dimensional and two-dimensional
modeling of electrical resistivity. The results indicate that the Badrood plain aquifer
exhibits significant anomalies in terms of hydrochemical parameters, which do not
align with the groundwater flow pattern. Apparent resistivity maps at various depths
and electrical tomography sections indicate the presence of at least one possible fault
line in the region, which could act as the main cause of hydrochemical anomalies. In the
Badrood aquifer, this structural anomaly coincides with hydrochemical variations and,
from a hydrogeological perspective, is characterized by a significant difference in the
discharge of water wells in the surrounding area. These findings emphasize the need to
consider tectonic factors in the planning and management of groundwater resources.
Furthermore, by integrating geoelectric methods and hydrochemical analyses, a novel
approach is presented for identifying buried geological structures and investigating

their effects on the quality and quantity of groundwater.
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Abstract

The Gurpi Formation in the Persian Gulf Basin presents significant east-to-west
geochemical variations due to various tectonic and sedimentary processes. This study
has investigated the potential areas for hydrocarbon production of the Gurpi Formation
as a possible source rock in the Persian Gulf basin using rock- Eval pyrolysis and vitrinite
reflectance. Total organic carbon distribution of the mentioned formation in the Persian
Gulf area reveals that this amount has been influenced by basement tectonic processes
such as the Qatar-Fars Paleo-high uplift. TOC content increases along the Farzad-C and
Forozan fields towards the northwest and eastwards to Oman as well.

The distribution of the mean vitrinite reflectance of the Gurpi Formation in the Persian
Gulf area represents the lowest maturity over the Qatar-Fars Paleo-high. Moving from
this Paleo-high towards the northwest and east of the Persian Gulf, the maturity increases,
reaching its highest value in the northwest. This indicates that the Gurpi Formation is at
the onset of oil generation window.

The results of this study indicate that the mentioned formation is primarily located at
the beginning of the oil window and has not played a significant role in the hydrocarbon
production of the reservoirs in the Persian Gulf in anticline locations. The role of this
formation in the deeper syncline areas and its minimal contribution to hydrocarbon
production, especially in the northwest of the Persian Gulf, requires further study.

Keywords: Persian Gulf Basin, Source rock, Gurpi
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