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"GemTOF is a revolutionary method for identifying the authenticity and

origin of gemstones."
Zahra Mokhtari', Fatemeh Taghizadeh'

1. Department of Natural Products Technology and Mineral Processing, Faculty of New

Technologies, University of Nishabur

Abstract

In modern gemology, answering key questions such as "Where is this gem from?", "Is it genuine or fake?",
and "Has it been chemically treated?" requires highly advanced tools. GemTOF is the latest and most powerful of
these tools. By directing an extremely fine laser beam onto the surface of the gem, this device identifies and
measures nearly all chemical elements present within it in a fraction of a second—without causing any damage to
the gem's beauty or value. In this article, after introducing this technology, its seven main applications in gemology
are separately explained, demonstrating how GemTOF can be used to identify the origin of the world's famous
turquoises, detect imitations, and conduct scientific studies on the color of this precious gemstone.

Keywords: Gemology. GemTOF, Origin determination, Turquoise, Chemical elements
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Mineralogy and alteration assemblages of the Bagham mineralization
system, South of Ardestan

M. Karimabadi'*, G.H. Shamanian?, H. Omrani’, M. Aghaei?
' M.Sc. student, Department of Geology, Faculty of Sciences, Golestan University
mahshidkarimabadi79@gmail.com
2 Associate Professor, Department of Geology, Faculty of sciences, Golestan University
3Ph.D. graduate in Economic Geology, Faculty of sciences, Tarbiat Modares University

Abstract

The Bagham mineralization system is located 26 km south of Ardestan, within the central part of the Urumieh-
Dokhtar magmatic belt. Mineralization occurs within Upper Eocene intermediate to acidic volcanic and
pyroclastic rocks in the form of veins, veinlets, and hydrothermal breccias. It comprises two distinct generations
of quartz associated with pyrite, chalcopyrite, and chalcocite. Hydrothermal alteration includes silicic, sericitic,
propylitic, and argillic assemblages, formed through replacement and fracture-vug filling, with intensity
increasing in proximity to the veins. Quartz, epidote, chlorite, sericite, illite, and calcite are the main identified
minerals within the alteration zones. Based on mineralogical and alteration evidence, hydrothermal fluids in the
Bagham mineralization system had temperatures ranging from 100 to 300 °C and neutral to slightly acidic pH,
undergoing cooling and boiling processes during their evolution.

Keywords: Mineralization, Alteration assemblage, Replacement, fracture-filling, Ardestan
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Pyrite as an Indicator of Sulfidic-Reducing Environments and Its
Application in Identifying Caprock Weakening Zones (Case Study:
Mamatain Region, SW Iran)
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1- M. Sc student in Petroleum Engineering - Exploration, Department of Petroleum Engineering, Abadan
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Abstract

This study aims to investigate the relationship between reducing—sulfurous conditions, hydrocarbon seepages
and pyrite formation in Mamatain area in Northern Dezful Embayment. To reconstruct the depositional
environment and determine the origin of the seepages, dry bitumen samples were collected from the Mamatain
area and examined through microscopic observation. The results indicate that the identified pyrite occurs mainly
as coarse-grained, pore-filling aggregates, with grain sizes ranging from 0.2 to 1 mm, reflecting secondary
diagenetic formation through reactions between hydrogen sulfide generated from organic matter degradation and
hydrocarbon migration and reactive iron. The presence of seepages and dry bitumen samples, confirms the activity
of a dynamic hydrocarbon system, that sourced from the Asmari carbonate reservoir and also confirms the
extension of Asmari reservoir to Northwestern flank of Parsi oilfield. Structurally, the Mamatain local faults play
a key role in weakening the Gachsaran cap rock and creating preferential pathways for fluid ascent, thereby
controlling the concentration of surface seepages. Overall, the findings demonstrate that pyrite as an indicator of
reducing—sulfurous system can play a role to identifying the extension of hydrocarbon reservoirs.
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Mineralogy and Mineralchemistry of Garnet in Shavali leucogranite

(North Azna, Lorestan Province)
Seyed Vahid Shahrokhi'*

'Department of Geology, Khorramabad Branch, Islamic Azad University, Khorramabad, Iran
Vahid.shahrokhi@jiau.ac.ir

Abstract

Garnet occurs as an accessory mineral in the Shavoli leucogranite located in the north of Azna within the
Sanandaj—Sirjan metamorphic zone. The Shavoli leucogranite intrudes metamorphic rocks and is spatially
associated with high-grade metamorphic lithologies. Garnet crystals are predominantly anhedral to subhedral,
lack reaction rims and mineral inclusions, and display a homogeneous chemical composition. The garnets are
notably enriched in the spessartine component. Petrographic observations combined with mineral chemical data
indicate a magmatic origin for the garnets, crystallized directly from felsic melts. The low CaO contents (<4 wt.%)
and variable but relatively elevated MnO values suggest crystallization from a strongly peraluminous S-type
magma under low-pressure conditions in the upper crust. The low CaO coupled with high MnO concentrations
further implies a metapelitic source for the parental melt. Mineral chemical characteristics of the garnets provide
robust evidence for an S-type affinity of the Shavoli leucogranite magma, consistent with partial melting of
metasedimentary protoliths within the Sanandaj—Sirjan zone.

Keywords: Garnet, Leucogranite, Mineralchemistry, Shavali, Azna.
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Petrography and crystal order (stoichiometry) in dolomite crystals
(An Example of the Shahbazan Formation, Folded Zagros)

SMR, Emami '*; Bizhan Yousefi Yeganeh !; Mostafa Sedaghatnia®
!Geology Department, Lorestan University, Khoramabad
2Central Laboratory, Lorestan University, Khoramabad

*luckpages@yahoo.com

Abstract

In this study, dolomites of the Shahbazan Formation (Eocene) have been evaluated from the perspective of
petrography and crystal order (stoichiometry) in a section of the southern ridge of the Khorramabad anticline. The
lower boundary of the Shahbazan Formation is continuous with the Kashkan Alluvial Formation, and its upper
boundary is discontinuous with the Asmari carbonates. wo groups of dolomites (primary and secondary) were
identified in both formations. In the studied dolomites, an increasing trend of Fe and Mn elements and a decreasing
trend of Sr element are observed from primary dolomites towards secondary dolomites. The average Ca/Mg ratio
for dolomites of the Shahbazan Formation is more than 1.6, and therefore these dolomites have not yet reached
the stoichiometric state (crystalline order). This can be explained by the age of the formations, as dolomites
become closer to a stoichiometric state over time.

Keywords: Petrography, Dolomite, Shahbazan formation, Crystal order, Zagros
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The relationship between dolomite crystal chemistry and burial depth
(An example of Khaneh-Kat Formation, high Zagros)

SMR, Emami '*; Bizhan Yousefi Yeganeh !; Mostafa Sedaghatnia®
!Geology Department, Lorestan University, Khoramabad
2Central Laboratory, Lorestan University, Khoramabad

*luckpages@yahoo.com

Abstract

In this research, dolomites of the Khaneh-Kat formation (Triassic) in the Lorestan area (high Zagros) have
been studied. The lower and upper boundaries of the Khaneh-Kat Formation are erosional discontinuities with the
carbonates of the Dalan Formation and the Liassic carbonates (Surmeh Formation), respectively. Two groups of
dolomites (primary and secondary) were identified in the Khaneh Kat Formation. In the studied dolomite crystals,
an increasing trend of Fe and Mn elements and a decreasing trend of Sr and Na elements are observed from the
primary dolomites towards the buried dolomites. The high concentration of Fe and Mn elements in buried
dolomites is due to the redox conditions during burial depth. The high concentration of Sr and Na elements in
surface dolomites (shallow burial depth) is due to the abundant nucleation of dolomite crystals under tidal
conditions and the influence of Sabkha brines.

Keywords: Petrography, Crystal chemistry, Dolomite, Khaneh Kat Formation, High Zagros
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Geology, Mineralization, and Alteration of the Antimony Occurrence in the
Arpaligh Exploration Area, Varzeqan, Northwest Iran

Reza Mollazadeh!; Mohammad Reza Hosseinzadeh?; Fardin Saeedi®; Vartan Simmonds*; Mohsen Moayyed?
' M.Sc., Department of Earth Sciences, University of Tabriz, Tabriz, Iran
2 Professor, Department of Earth Sciences, University of Tabriz, Tabriz, Iran
3 M.Sc. Student, Department of Earth Sciences, University of Tabriz, Tabriz, Iran — Fardinsaeedi6@gmail.com
4 Associate Professor, Department of Earth Sciences, University of Tabriz, Tabriz, Iran

Abstract

The Arpaligh antimony prospect, situated north of Varzeqan (East Azerbaijan Province), is part of the Ahar-
Arasbaran metallogenic zone. Mineralization occurs as quartz-stibnite veins hosted within hornfelsed tuffs,
Cretaceous andesitic volcanic rocks, and granodioritic intrusions. In this study, the mineralogical and genetic
characteristics of the occurrence were investigated using optical microscopy, XRD, Raman spectroscopy, and
SEM analysis. The predominant alteration assemblages consist of widespread argillic (the most extensive zone),
silicic, and propylitic alterations. Paragenetic studies reveal that stibnite is the principal sulfide mineral, associated
with minor pyrite, sphalerite, and galena. Raman and XRD analytical results confirmed the presence of both
stibnite and bismuth phases. Based on the mineralization textures (vein, fissure-filling, and brecciated) and the
nature of the hydrothermal alterations, the Arpaligh antimony occurrence is classified as a low-to-intermediate
sulfidation epithermal deposit. Its formation was controlled by tectonic structures and hydrothermal fluid
circulation related to regional intrusive activity.

Keywords: Arpaligh, Stibnite, Epithermal, Hydrothermal alteration
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The Investigation of Kidney Stones with Medical Mineralogy aspects
Haneih Raghimi'®, Maryam Ramezani?, Mostafa Raghimi?
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2 GP. Gorgan, Golestan Province
3Geology Department,Science College, Golestan University
*Email: HRaghimi@gmail.com

Abstract

Environmental mineralogy focuses on the interaction between minerals and the various layers on the earth’s
surface, as well as minerals reflecting nature evolution, preventing ecological damage, evaluating environmental
quality, purifying pollution, and participating in biological processes. While, medical mineralogists who apply
their knowledge to improve human well-being should study biominerals. Biomineralization is a common process
in mammals. One of the oldest pathologies is nephrolithiasis. Urolithiasis is a disease that causes kidney stones to
be generated by various organisms such as humans, cats, dogs and, in general, mammals and usually recurs easily.
It generally arises from changes in the physicochemical balance in the urinary tract attributed to different factors,
although they are not exclusive causes. Thus, one can think of region of residence, climate, ethnicity, diet and
genetics. The prevalence of this disease in Iran has been reported 4.2 per thousand, which is a high prevalence.
The highest prevalence in Iran has been reported in western and southwestern provinces such as Ilam,
Kermanshah, Hamedan, Kurdistan, and Lorestan. This paper deals with Kidney stones subtypes such as: Calcium
oxalate monohydrate (Whewellite), calcium oxalate dihydrate (Weddellite), calcium phosphate (carbapatite),
struvite and some other minerals types, According to European Association of Urology (EAU) Guidelines (2020)
with medical mineralogy aspects

Keywords: Kidney Stone, Medical Mineralogy, Biominerals
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The Investigation of Rose Desert Barite Mineral

(Oklahoma Variety)
Mostafa Raghimi*!, Mojtaba Ghareh Mahmoudloo?, Aziz Rahimi'!, Hadi Omrani!,
Mohammad zaman Damavandi'
! Geology Dept. Science College, Golestan
2 Dept. Water Engg., University of Konbad Kavoos
*Email: raghimi@gmail.com

Abstract

The Desert Rose is a striking, naturally occurring mineral formation composed of gypsum (CaSOa-2H20)
or barite (BaSO4) crystals that grow in a rosette-like habit, often incorporating fine quartz sand. These
formations resemble blooming rose petals; hence the name desert rose. Although they look like flowers, they are
simply clusters of mineral crystals formed by the evaporation of sulfate-rich groundwater in playas
environments. With this condition, in different countries of the world such as Australia, America, Germany and
Morrocco are found. Oklahoma’s barite roses—often called “rose rocks”—are among the most distinctive
mineral formations in the world. Their petal-like layers and deep red sandstone seams make them look almost
sculpted, but they are entirely natural. Understanding how they formed takes us deep into the geological history
of central Oklahoma, into the chemistry of ancient groundwater, and into mysteries that scientists are still
working to unravel. In this paper deals with gifted sample of Rose Desert Barite Mineral (Oklahoma Variety) on
its formation.

Keywords: Rose Desert, Barite Mineral, Oklahoma
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Phase equilibrium modeling of low-grade schists derived from active-margin
sediments: insights from the south of Urmia, Silvana ophiolite mélange

Monir Modjarrad
Urmia University, Faculty of Sciences, Geology department
m.modjarrad@urmia.ac.ir

Abstract

Low-grade mica schists of the Ziveh area, located south of Urmia, constitute part of the Silvana ophiolitic colored
mélange in the northwesternmost part of Iran, near the borders with Turkey and Iraq. The simple mineral
assemblage of these rocks, consisting of muscovite, biotite, chlorite, quartz, feldspar, and opaque minerals,
together with the absence of index metapelitic minerals, hampers direct estimation of regional metamorphic
conditions. These metamorphic rocks were formed in a tectonic setting comparable to an active continental margin
and were subsequently affected by low-grade regional metamorphism (LT/LP-MP) during continental collision.
Temperature and pressure conditions were estimated using several approaches, including P-T pseudosection
modeling, T-X and P-X diagrams, and evaluation of the modal abundances of observed minerals for a
representative whole-rock composition of the Ziveh schists, employing the GeoPS software. After accounting for
equilibrium relationships among mineral end members, peak metamorphic conditions of approximately 450 + 20
°C at 3.4 = 0.2 kbar were obtained for these schists. These conditions correspond to Barrovian-type regional
metamorphism at the upper greenschist facies to the lower amphibolite facies transition. These conditions
suggest moderate burial depths and a relatively elevated geothermal gradient, compatible with metamorphism
within an accretionary mélange during subduction—collision processes. The results demonstrate that phase
equilibrium modeling provides robust constraints on metamorphic conditions even in low-grade schists lacking
classical index minerals.

Keywords: Phase equilibrium modeling; Greenschist-facies metamorphism; Mica schist; Accretionary
mélange; Ziveh area; Silvana ophiolite
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Metamorphic Stages PT conditions Main occurrences
Low-grade assemblage ~200 °C; 2 kbar/Lower Bt absent or very minor; Ms + Chl the
greenschist facies hydrous phases
Prograde reaction Chl + Ms decrease; Bt + Qz Bt-in by reaction:
increase; H,O release Chl + Ms + Qz=Bt+ Ab + H,O
Intermediate-grade Continuous Fe-Mg transfer No sharp isograde (Fe-Mg vector
substitution between Chl and Bt); Ab
stable
High-grade ~500 °C; 4 kbar/ Upper Chl + Ms =Bt + Qz + H,O
greenschist to Lower amphibolite ~ Chl: zero, Bt: max abundance, Ms: begins
facies to decline, Fluid production peaks
One line summary LP-MP/LT conditions Rock type: Bt-bearing Chl-schist
Chl+Ms+ Ab+Qz=Bt+Qz+ Tectonic setting: Moderate burial into the
Ab + H,0O mid-crust/ Strong thermal increase relative

to depth/ A high geothermal gradient
(~30-35 °C/km)/ Regional metamorphism
during crustal thickening
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Analysis of the Potential of Gemstones in Razavi Khorasan Province, with a Focus on
Neyshabur Turquoise and Its Implications for the Tourism Economy
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Abstract

Razavi Khorasan Province, situated within the Binaloud structural zone between Central Iran and the Kopeh-Dagh
orogenic belt, constitutes one of Iran’s principal gemstone-bearing provinces. This study aims to evaluate the
gemstone potential of the province, with particular emphasis on the Neyshabur turquoise deposit, a globally
renowned gemstone resource with a long history of exploitation and cultural significance. The analysis is based
on data from the provincial Earth Sciences and Mining Roadmap (2015), reports of the Geological Survey of Iran,
and peer-reviewed studies published in Gems & Gemology. The research addresses three main aspects: (1) the
spatial distribution of major gemstone occurrences, (2) the current status of gemstone cutting, processing, and
value-chain development, and (3) the feasibility of integrating gemstone resources with religious tourism. The
results indicate that, despite the favorable geological potential, the main obstacles—including traditional mining
methods, inadequate processing, and the lack of branding and marketing—hinder the full realization of value
added. Finally, practical solutions such as the development of targeted exploration, upgrading the processing
industry, registration of a Geographical Indication (GI) for Neyshabur turquoise, and the design of smart tourism
tours are proposed.

Keywords: Gemstone, Neyshabur Turquoise, Marketing, Tourism, Razavi Khorasan.
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Identification of Fillers Used in Turquoise Treatment: A Review of

Recent Studies and Proposed Optimal Evaluation Framework
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I, Assistant Professor, Department of Natural Products and Mineral Processing Technology, Faculty of Novel
Interdisciplinary Technologies, University of Neyshabour, Neyshabour, Iran
Zahra.mokhtari@neyshabur.ac.ir
234 Master's student in Applied Gemology and Industrial Minerals, Department of Natural Products and Mineral
Processing Technology, Faculty of Novel Interdisciplinary Technologies, University of Neyshabour,
Neyshabour, Iran.

Abstract

Turquoise is a valuable and porous gemstone, naturally exhibits microfractures, porosity, and color instability,
which limit its durability, hardness, and overall aesthetic quality. Therefore, treatment using fillers—including
natural materials, polymeric resins, penetrating polymers, and advanced compounds—has been widely applied to
enhance strength, color, luster, and environmental resistance. Accurate identification of these fillers is essential
for authenticity verification, valuation, laboratory reporting, conservation strategies, and fraud prevention. This
study reviews the types of fillers commonly used in turquoise treatment and their detection methods. The findings
indicate that conventional techniques, such as optical microscopy, UV inspection, and specific gravity
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measurements, provide only preliminary indications and are insufficient for precise filler characterization. In
contrast, advanced spectroscopic methods, including FTIR, Raman, UV—Vis, fluorescence, and X-ray analysis,
enable accurate identification and differentiation of both organic and inorganic fillers. Furthermore, the analysis
of methodological limitations and challenges posed by turquoise simulants and advanced fillers underscores the
need for a multi-step, integrated framework. The proposed workflow—comprising initial screening, structural and
chemical identification, confirmatory tests, and integrated data interpretation—enhances diagnostic accuracy,
standardizes laboratory procedures, and improves reporting transparency. This approach facilitates scientific and
practical evaluation of treated turquoise and strengthens confidence in the global gemstone market.

Keywords: Treatment, FTIR spectroscopy, filler, turquoise gemstone
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Abstract

Rare earth elements (REEs) are considered reliable indicators for interpreting magma origin and tectonic
environments because they have relative stability in geochemical behavior and direct dependence on the
characteristics of the source and magmatic processes. In this study, the distribution pattern of REEs in the
northeastern part of Zahaklut City, located in the southeastern Jebal Barez zone, southern Kerman Province, was
investigated based on statistical analysis of geochemical data. Accordingly, a total of 1,695 rock samples were
analyzed using ICP-MS, and the concentrations of REEs, together with Sc and Y, were measured. Descriptive
statistical indices for light rare earth elements (LREEs) and heavy rare earth elements (HREEs) were calculated
and compared. The results indicate an enrichment of LREEs relative to HREEs, with distinct geochemical
concentrations and fractionation patterns between the two groups. Geochemical heterogeneity and magmatic
fractionation, indicated by deviation from normal distribution and positive skewness in light rare earth elements
(LREEs), controlled selective REE concentration in agglomerate-tuff, dacite, and andesite rocks. This statistical
pattern is consistent with the subduction-related tectonic setting of the region and may reflect the control exerted
by REE-bearing minerals such as monazite, apatite, epidote, biotite, and garnet during magma crystallization and
evolution.

Keywords: Rare earth elements (REEs), Statistical analysis, Subduction-related environment, Jebal Barez zone,
Kerman Province
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Abstract

Pyrite (FeS:) is one of the key indicators for interpreting redox conditions and diagenetic processes in

sedimentary rocks. In this study, the origin and formation conditions of pyrite in the basal part of the Pabdeh
Formation were investigated using organic petrography methods in the type section of Tang-e Hati (Kuh-e Gourpi
anticline, Zagros Basin). For this purpose, 24 rock samples were collected from the basal interval of the Pabdeh
Formation and examined under reflected light microscopy after preparation of polished sections. The results
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indicate that pyrite occurs in low abundance and shows limited distribution, commonly appearing as allochthonous
grains associated with evidence of secondary oxidation. The limited occurrence of framboidal pyrite, together
with low organic matter content, dominance of plant-derived macerals, abundance of iron oxides, and a bright
matrix, indicates prevailing oxic conditions during deposition and early diagenesis of the basal Pabdeh Formation.
Comparison with previous studies suggests that although the Paleocene—Eocene Thermal Maximum (PETM) and
sea-level fluctuations influenced facies characteristics and organic matter input, these changes did not lead to the
development of persistent and widespread reducing conditions in the studied section. Overall, the observed pyrites
mainly reflect transient reducing microenvironments or secondary processes and cannot be considered definitive

evidence for reducing depositional conditions in the basal Pabdeh Formation.

Keywords: Secondary pyrite, Kuh-e Gurpi Anticline, Tang-e-Hati, Organic petrography, Redox environment
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Abstract

This study is an interdisciplinary, situated at the intersection of geology, mineralogy, archaeology, and ancient
metallurgy. The aim of this research is to move beyond traditional, unidimensional frameworks of science and
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offer a comprehensive analytical approach to assist researchers in the improved analysis of geological materials.
Consequently, the analyses and perspectives have been framed from a petrological standpoint. The Masuleh
region, in terms of geological potential—particularly influenced by active tectonic activities—presents both
aesthetic and economic richness.

The geological and archaeological samples collected from the Masuleh site can be categorized into four types of
geological materials: molten iron ore products (slag), furnace stone walls, clay furnace coatings, and thermally
altered stones from the archaeological site, all of which exhibit considerable similarities to geological samples
from the region. Iron mineralization in Masuleh occurs in a sulfide form after oxidation due to the infiltration of
hydrothermal fluids into veins and fractures, with the mineralization taking place as a replacement in the host
rocks of calcite and dolomite.

The mineralization process has occurred in two forms: hypogene (endogenous) and supergene (exogenous) in the
Masuleh highlands, and at the surface, it is visible as iron caps or hematite and goethite nodules. These outcrops
have played a fundamental role in ancient metallurgical processes.

This research includes detailed investigations at multiple scales: megascopic, mesoscopic, macroscopic, and
microscopic, including petrographic analyses. The study focused on six samples collected from Masuleh,
considering both macroscopic aspects (color, porosity, size) and overall physical parameters. Microscopic
analyses were conducted to examine phase changes (metallic and siliceous phases), vesicles, lithic fragments,
shattered and added particles, amorphization, and thermal shock effects.

Keywords: Masouleh Iron Mineralization, Thermal Metamorphism, Phase Changes, Petrology, Ancient
Metallurgy of Masouleh.
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The mineral chemistry of Cr-spinel in Harzburgite from Oshnavieh

ophiolitic complex

Ayoub Veisinia ", Iman Monsef 2, Bahman Rahimzadeh !, Mohammad Rahgoshay'
! Department of Mineral Resource and Groundwater, Faculty of Earth Sciences, Tehran, Iran,
a.vaisy69@gmail.com
2 Department of Earth Sciences, Institute for Advanced Studies in Basic Sciences, Zanjan, Iran

Abstract

The Northeast Oshnavieh ophiolite complex (Dalampar ophiolite) is an unknown part of the Neo-Tethys
ophiolite located between the Piranshahr and Salmas ophiolites within the Sanandaj-Sirjan metamorphic belt in
northwestern Iran. Serpentinized peridotites, pillow basalt, various gabbro, pelagic limestone, and radiolarite
along with volcano-sedimentary units are the main rock types in the area. Peridotite rocks in the complex were
replaced by serpentinite completely or partly due to hydrothermal alteration. Textures such as orientation and
elongation of crystals, clinopyroxene exsolution lamellae in orthopyroxenes and different generations of minerals
in these rocks show that they have been formed in the upper mantle and then emplaced in the crust. The chrome
spinels have Mg# (64-68), high Cr# (77-83), and very low TiO, amount, which is show the chromium spinels
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belong to the mantle and have ophiolitic and depleted nature. The mineral chemistry of Cr-spinel in Harzburgite
shows that these rocks are similar to abyssal peridotites and belong to depleted and residual peridotites remaining

after the extraction of mid-ocean ridge basalt (MORB) and hey were likely formed in a forearc basin setting.

Keywords: mineral chemistry, partial melting, residual mantle, peridotite, Suprasubduction zone.
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Magma signification and geothermobarometry of Gabbroic rocks of the
Oshnavieh ophiolitic mélange

Ayoub Veisinia !*, Iman Monsef 2, Bahman Rahimzadeh ', Mohammad Rahgoshay'
! Department of Mineral Resource and Groundwater, Faculty of Earth Sciences, Tehran, Iran,
a.vaisy69@gmail.com
2 Department of Earth Sciences, Institute for Advanced Studies in Basic Sciences, Zanjan, Iran

Abstract

The Northeast Oshnavieh ophiolite complex (Dalampar ophiolite) is an unknown part of the Neo-
Tethys ophiolite located between the Piranshahr and Salmas ophiolites within the Sanandaj-Sirjan
metamorphic belt in northwestern Iran. Serpentinized peridotites, pillow basalt, various gabbro, pelagic
limestone, and radiolarite along with volcano-sedimentary units are the main rock types in the area. The
main minerals of gabbroic rocks include plagioclase and clinopyroxene. Secondary minerals include
Sericite, chlorite, carbonate, tremolite, and actinolite. Mineralogical and geothermometry studies of the
clinopyroxene and the plagioclase from the gabbro reveal that these rocks have originated at 900 to
1100 °C. The chemical composition of pyroxene minerals indicates their crystallization from a magma
with high oxygen fugacity.

Keywords: Mineral chemistry, Geothermobarometry, Tectonic setting, Subduction, Dalampar.
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WMs: Sandstone and sillstone (Neogene)

WMsc: Sandstone and conglomerstic sandstone

PEL: Nummulitic limestone and argilaceaus limestane

S| PEss: Sandstone, sancy shale, and mar (Paleogene)
om: Dalampar ophioitic melange {Late Cretaceous)

Peridotite, andesitic lava, gabbro, Gabbrodiorite,
radiolarite, pelagic limestone, sandstone, and shale

Ei= | Glabotruneana-bearing pelagic mestone
r: Radiolaritz
g sh: Shale
Gb] db: Diabase
di Dicrite
s Serpentinite

ub: Peridotite

Precambrian-Cambrian successions

I~ Ruteh Formation (Permian)

Limestone. dolomite, and doomitic Iimestons
Psd: Dorud Formation {Permian)

Sandstone with minar shale and conglomerate

Cbt: Barut Formation (Gambrian]
Shale mlerlayered wilh cherty dalomitic lmestone

PC-Cs: Soltaniyeh Formation (Precambrian-Cambrian}
Chert, dolomite, and dolamitic imestone

FCs: Silvana complex (Precambrian)
Slale, phyliile, and sandstona with minor dolomile
Metamorphic rocks

T it Marble

Ommt: Metamorphosed ophiolitic melange
[Zemi] dimi: Metamorphesed diorite and gabro
[7am ] am: Ampnibolite complex

[ERa] amg: Gneissic amghiboite complex
Intrusive rocks

[5527] gr. Bictite granite (Post Permian-Pre Jurassic)

0 125 25

md: Monzodiotite and granciorite (Precambrian?)

gd: Diorite, granodioite. and gabbro {Precambrian?)
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Reconstruction of the Carnian Pluvial Episode and paleo-oxygenation
conditions using mineralogical data: An example from the Miankuhi
Formation (Upper Triassic), Aghdarband area, Northeastern Iran
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Abstract

This study examines the shales of the Miankuhi Formation at the Kale-Jomeh section, located in the Aghdarband
area of northeastern Iran. The results of petrographic studies show that most of the samples are massive mudstone
and silty shale, and some of them are rich in organic matter. The presence of dark and light laminations, along
with small pores, organic streaks, and framboidal pyrite, suggests suspension settling in a low-energy depositional
environment with a low sedimentation rate. XRD and SEM analyses reveal the dominance of kaolinite and quartz
minerals. The abundance of kaolinite indicates warm and humid climatic conditions during deposition. The dark
coloration of the layers, their horizontal orientation, and the presence of pyrite all indicate anoxic to suboxic
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conditions during sedimentation. These characteristics, along with field observations and sedimentological
evidence, support the occurrence of the Carnian Pluvial Episode (CPE) in the study area. This study highlights
the role of mineralogical variations and sedimentary features in interpreting the CPE and reconstructing past
oxygenation conditions by reconstructing the paleoclimatic and paleoenvironmental conditions.

Keywords: Aghdarband, Miankuhi Formation, Upper Triassic, Carnian, Kaolinite, Pyrite
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Formation and Stability Conditions of Kyanite in Metamorphic Rocks
Mahboobeh Jamshidibadr®

* Department of Geology, Payame Noor University, Tehran, Iran

Abstract

Kyanite (Destine) is recognized as a key high-pressure index mineral in metamorphic studies. However, its
potential as an independent and quantitative thermobarometer, particularly through the precise measurement of
its chemical composition, has received less attention. This research focuses on investigating the thermos-
barometric capabilities of Kyanite composition using samples from the Soursat metamorphic complex in
northwestern Iran. Based on data obtained from Electron Probe Micro-Analysis (EPMA), minor variations in the
content of minor elements such as Fe within Kyanite crystals were measured. The composition of the cores of
porphyroblastic Kyanite crystals, coexisting with garnet, staurolite, muscovite, and quartz, was used to calculate
pressure-temperature (P-T) conditions. The results of thermodynamic modeling based on the Fe-Al exchange
between Kyanite and garnet indicate peak metamorphic pressures around 6 kbar at temperatures of approximately
630 °C. Furthermore, profiling from the core to the rim of the Kyanite crystals reveals a systematic decrease in
the Fe/(Fet+Al) ratio. This pattern not only confirms the existence of chemical zoning but also suggests the
recording of a retrograde metamorphic path dominated by decreasing pressure during the tectonic uplift of the
rock. This study demonstrates that quantitative analysis of Kyanite composition can serve as a direct method for
determining the pressure-temperature history of metamorphic rocks.

Keywords: Kyanite, Mineral chemistry, EPMA analyses.
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Thermo-barometry of Metamorphic Rocks Using Staurolite

as an Index Mineral
Mahboobeh Jamshidibadr”

* Department of Geology, Payame Noor University, Tehran, Iran

Abstract

The Soursat metamorphic complex, situated in the northwestern part of the Sanandaj-Sirjan Zone, contains
pelitic rocks bearing key index metamorphic minerals such as staurolite. This study aims to determine the
pressure-temperature (P-T) conditions of staurolite formation and to reconstruct the regional metamorphic history.
Petrographic and electron microprobe analyses were conducted on characteristic metapelite samples exhibiting a
kyanite-garnet-staurolite paragenesis. Thermometry based on Fe-Mg exchange equilibrium between garnet-biotite
mineral pairs, using three independent calibrations, yielded peak metamorphic temperatures between 670 and 673
°C. Fluid-independent barometry (Grt-Ms-Als-Qtz method), coupled with advanced thermodynamic modeling
using THERMOCALC software, constrained the peak pressure to 6.3—6.4 kbar. The chemical composition of
staurolites, particularly their XFe values, also shows systematic variations consistent with the physicochemical
conditions of formation. The convergent results indicate the occurrence of a regional high-pressure, high-
temperature metamorphic event (upper amphibolite facies) at depths of approximately 23 km. The coexistence of
kyanite and staurolite, and the absence of cordierite in this primary paragenesis (M1), corroborate high-pressure
conditions. These data collectively suggest a clockwise P-T path for this segment of the Sanandaj-Sirjan Zone,
which is compatible with a tectonic model involving subduction and continental collision.

Keywords: Staurolite, Thermobarometry, Amphibolite Facies, Sanandaj-Sirjan Zone.
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Petrology of the Almogholagh Mafic Intrusion in the Northern
Sanandaj-Sirjan Zone

Mahboobeh Jamshidibadr”
* Department of Geology, Payame Noor University, Tehran, Iran

Abstract

This research investigated the geology, petrography, and geochemistry of the Almogholagh mafic intrusion in
northwestern Iran (Sanandaj-Sirjan structural zone). The intrusion age ranges from Late Jurassic to Early
Cretaceous. Petrographic studies reveal that the rocks are predominantly diorite and pyroxene diorite, with
essential minerals including plagioclase, clinopyroxene (augite), and amphibole (ferrohornblende to
tschermakite). They exhibit granular, intergranular, and locally porphyritic textures. Geochemical data indicate
that the rocks belong to the calc-alkaline magmatic series, enriched in Large-Ion Lithophile Elements (LILE) such
as Rb, Cs, and K, and depleted in High Field Strength Elements (HFSE), particularly Nb, Ti, Zr, and P. The
chondrite-normalized Rare Earth Element (REE) patterns are relatively flat to slightly enriched in Light Rare
Earth Elements (LREE) compared to HREE, with no significant Eu anomaly. These characteristics, combined
with Sr and Nd isotopic ratios (low #’Sr/*¢Sr initial ratios and positive eNd values), suggest a mantle-derived
magma source within a subduction-related environment, specifically an island arc setting, influenced by
subduction zone fluids. Furthermore, geochemical evidence points to magmatic differentiation through fractional
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crystallization involving significant roles of plagioclase and mafic minerals, as well as the presence of garnet as
a residual phase in the deep melting source (garnet stability field). The present study demonstrates that the
Almogholagh mafic intrusion formed as part of subduction-related magmatic activities in the Sanandaj-Sirjan
Zone during the Jurassic-Cretaceous boundary.

Keywords: Mafic intrusion, Almogholagh, Sanandaj-Sirjan Zone, Geochemistry, Petrogenesis, Neotethys

subduction.
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Morphoscopic Study of zircon crystals in the mmicrogabbros of south
Salmas using cathodoluminescence imaging

Manijeh Asadpour
Urmia University, Faculty of Sciences, Department of Geology

Abstract

In this study, the morphoscopy of zircon crystals from the Khannik microgabbros, located in the northwestern
part of Lake Urmia, was investigated using petrographic and mineralogical analyses together with
cathodoluminescence (CL) imaging. Sampling was carried out on fresh and unweathered rocks, and after zircon
separation, crystal morphology and internal structures were examined in detail. CL images reveal the presence of
multiple zircon populations with magmatic, metamorphic, and inherited origins. Based on the morphoscopic
classification of Pupin, the studied zircons fall within the S-, L-, and G-type fields, as well as grains plotting
outside the Pupin typology. Elongated and short prismatic zircons with homogeneous CL brightness and weak
zoning are mainly interpreted as primary magmatic zircons, whereas subrounded to rounded grains displaying
oscillatory zoning and core—rim structures are attributed to inherited and metamorphosed zircons. In addition,
schematic morphologic representations were constructed for each zircon grain based on CL observations, allowing
a more precise correlation between crystal morphology and the Pupin classification scheme. The results highlight
the complex magmatic—tectonic history of the Khannik microgabbros and emphasize the significance of zircon
morphoscopy in reconstructing crystallization conditions and the evolutionary history of the host rocks

Keywords: Zirco, Cathodoluminescence, Crystal morphology
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Field and petrographic characteristics of primary amphibole megacrysts
in mafic-ultramafic rocks NW of Lake Urmia

Manijeh Asadpour
Urmia University, Faculty of Sciences, Department of Geology

Abstract

Amphibole megacrysts are important constituents of mafic—ultramafic rocks and provide valuable insights into
the physicochemical conditions and early stages of magma crystallization. This study investigates the field
occurrence and petrographic characteristics of amphibole megacrysts from the layered mafic—ultramafic
Mamakan Complex, located in northwestern Iran within the Sanandaj—Sirjan Zone. The amphibole crystals occur
as clusters within hornblendites and as isolated crystals within feldspathic veins and gabbroic pegmatites, with
crystal sizes commonly ranging from ~3 to 8 cm and locally exceeding this range. Field observations show that
the megacrysts have sharp to very sharp contacts with their host rocks and are not spatially associated with
fractures or alteration zones, arguing against a secondary or metasomatic origin. Petrographic studies reveal
euhedral to subhedral crystal forms, well-developed cleavage, and typical magmatic optical properties, including
strong pleochroism and well-defined extinction angles. The absence of pervasive replacement by secondary
minerals such as chlorite, epidote, or tremolite, as well as the lack of fibrous or irregular textures, further supports
a primary magmatic origin for these amphiboles. Textural relationships indicate that the amphibole megacrysts
crystallized prior to final solidification of the magma and represent early or near-early phases in the crystallization
sequence of the mafic—ultramafic system. The abundance of amphibole relative to olivine and pyroxenes, together
with the widespread development of hornblende-rich gabbros and gabbroic pegmatites, suggests crystallization
from unusually H,O-rich mafic magmas evolving in a relatively “wet” magmatic system. These amphibole
megacrysts thus play a key role in reconstructing the crystallization history and magmatic evolution of the
Mamakan Complex.

Keywords: Amphibole megacryst; Hornblendite; Gabbroic pegmatite; Mamakan; Northwestern Iran
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