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A B- Palorbitelina Lenticularis
Sample No: 4580
Section: Kuh-e Gadvan
Formation: Dariyan
Age: Early Aptian

C. Mesorbitoling rexana
Sample No: 4703
Section: Kuh-e Gadvan
Formation: Dariyan
Age: Late Aptian

D. Mesorbitolina texana
Sample No: 4723
Section: Kuh-e Gadvan
Formation: Dariyan
Age: Late Aptian

E. Mesorbitalina Parva
Sample No: 4707
Section: Kuh-¢ Gadvan
Formation: Dariyan
Age: Early Late Aptian

F. Mesorbitolina subconcava
Sample No: 4736
Section: Kuh-e Gadvan
Formation: Dariyan
Age: Late Aptian
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2 obls S5l sjlea o slatiind (Vb slaisu
Sl w0yl (nl )3 Sl (1995) OS5 095 b
irregularis ¢ Lithocodium aggrigatum l_a4is5
(A-ALB SK8) &5k 551 slacgazxe jo Bacinella
o 5l s (sl 5l (6,500 gl o JIg cal 5
5 (A-E JS2) (lsSI 502 (A-C.D) oY g055 Il

g o0 0adlive (A-F i) Y 90505

ps—9Sgid o Palorbifolina lenticularis x—oz

2 bl B (SglssT S h » Siby Sb g
s s opeboo VY Jilas 5 el iS5
o,l—w>,.(Amodio and Wiessert, 2017) a_s5 o
aly,S By5eS sl Jls o Lithocodium-Bacinella
Sl Ll 3529 (2P slaasls 5l (G wlg e
Lithocodium-Bacinella o).z oo gl
5o A gleo, sy 51 S, Wackstone-Packstone

A Lithocodium aggregatum

Sample No: 4687
Section: Kuh-e Gadvan
Formation: Dariyan

B. Bacinella irveguliaris

Sample No: 4720
Section: Kuh-e Gadvan
Formation: Darivan

C, D. Salpingoporella dinarica

Sample No: 4615
Section: Kuh-e Gadvan
Formation: Dariyan

E. Permocalenlus sp.

Sample No: 4625
Section: Kuh-e Gadvan
Formation: Darivan

F. Actinoporella podolica

Sample No: 4669
y Section: Kuh-e Gadvan
Formation: Dariyan

(O1999) §15)55 055 33 Gylo Wike (5l9n 0 (sloativg )3 S9290 rw slaSid> A JSo

5Ly 055 Ll 59 i 5 s 59 (glalisMle L3
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a3 > gla Suasl .cul (20055 Naderi et al., 2016

£
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O] oy 4o S Lithocodium-Bacinella (L-B)

OAE1 S5 Loy 5 Budaio ol ool a8l i
4o .(Huck et al., 20105 Ramiel et al., 2010) .|
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SN WG SR 5 PRI P

(O1535) 1555 55 i (slaiges 51 (B0) WA (ST 5 (BEC) W (5 wogisil polio ) Jgor

Number |Sample NoJThickness(m) | s 13C SD 13C 5180 SD 180
1 4568 32 3.49 0.018 -5.28 0.019
2 4573 38 2.91 0.013 -4.84 0.013
3 4578 47 1.96 0.011 -5.36 0.017
4 4582 52.5 2.33 0.009 -6.16 0.007
= 4590 55 2.06 0.006 -6.31 0.008
6 4596 73 0.76 0.014 -6.52 0.016
7 4600 79 2.38 0.007 -5.81 0.009
3 4604 85 3.43 0.017 -5.21 0.018
S 4609 93 -0.63 0.008 -4.54 0.011
10 4613 98 2.25 0.009 -4.81 0.005
11 4620 108 1.79 0.005 -5.65 0.014
12 4626 117 2.21 0.011 -5.39 0.015
13 4629 123 3.56 0.018 -6.71 0.019
14 4635 131.5 3.24 0.015 -5.86 0.016
15 4638 136 2.54 0.009 -5.94 0.007
16 4641 141 2.91 0.007 -6.63 0.005
17 4647 149 3.22 0.0186 -6.85 0.014
18 4852 157 2.31 0.011 -7.01 0.012
19 4654 160 2.45 0.012 -5.95 0.016
20 4659 167 2.06 0.009 -5.98 0.012
21 AB87 179 2.12 0.007 -5.17 0.008
22 4871 186 2.93 0.004 -5.09 0.007
23 4675 193 3.81 0.008 -6.11 0.005
24 4679 198 4.43 0.013 -5.25 0.014
25 4582 202 4.86 0.015 -5.02 0.014
26 4685 207 3.62 0.011 -4.83 0.013
27 4891 215 3.04 0.014 -4.39 0.011
28 4700 227 2.64 0.008 -3.91 0.006
29 4703 233 2.69 0.007 -4.55 0.008
30 4710 243 3.35 0.009 -5.76 0.006
31 4716 252.5 2.63 0.011 -5.22 0.014
32 4722 261 2.11 0.013 -5.17 0.012
33 4726 268 1.41 0.011 -6.12 0.011
34 4732 277 1.32 0.012 -5.93 0.015
35 4735 283 3.31 0.007 -4.85 0.009
36 4737 |286 3.56 0.009 -4.15 0.008
37 4741 291.5 3.24 0.006 -5.27 0.008
38 4745 297 2.91 0.014 -4.55 0.013
32 4748 304 3.16 0.014 -4.36 0.012
40 4750 307 2.44 0.009 -3.78 0.007
41 4753 313 2.73 0.012 -4.16 0.011
Cismon, laly Hamada Formation Cariyan Formation Dariyan Formation
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Abstract

Dochileh copper deposit is located 72 km east of Shahrood, 15 km east of Mayamey,
in North Central Iran volcanic belt. The stratigraphic sequence of the region comprises
a considerable amount of volcanic and volcanic-sedimentary deposits of Eocene. these
deposits are locally covered by Neogen and Quaternary deposits. The volcanic rocks
hosting mineralization are composed of different rocks including basalt, andesite
basalt and trachy andesitebasalt rocks that often contain plagioclase and clinopyroxene
phenocrysts. The copper mineralization mostly occurred along the faults and fractures
with the dominant trend of NW-SE in the basaltic rocks as vein-veinlets and open space
fillings. Ore minerals including primary native copper and hematite, and secondary
minerals such as malachite, goethite, hematite. gangue minerals such as calcite, zeolite
and analcime. The wallrock alterations in the host rocks include chloritic, carbonatic,
analcime-zeolite and iron oxide. The oxidation of mafic minerals such as pyroxene and
magnetite were responsible for copper reduction and hematitic alteration. Geochemical
investigation indicates that amounts of Cu and Ag are up to 5.11 wt% and 7.8 ppm,
respectively. According to field studies, mineralogy and alteration, the Duchileh
copper deposit appears to be formed during diagenesis and burial metamorphism, and
dominantly during the orogeny and uplift processes, due to enterance of hot ore fluids
along the fractures and faults perpendicular to the fold axis. The Duchileh deposit have
a large resemblance to the basaltic copper or Michigan-type copper deposits in terms

of tectonic setting, host rock, mineralogy, metal content, alteration and ore controls.

Keywords: Uplift, Michigan-type, Dochileh, Orogeny, Mayamey.
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Abstract

Lakhshk deposit is located 28 km northwest of Zahedan and southwestern of Sistan
suture zone. The main outcrops in the study area are Eocene schists consisting of calc-
schist and quartz schist. These rocks metamorphosed under greenschist facies grade and
were intruded by Oligocene rhyolitic and dacitic dikes and granitoid. The gold-antimony
mineralization is structurally controlled by a NE-SW fault zone and shear zone, and
hydrothermal alterations were mainly occurred in the contact zones of granitoid and
calc-schist units. The high-grade gold mineralization (3.5 g/t) is spatially related to the
intense sulfidation and silicification hydrothermal alteration zones in the inner parts of
the zone as well as ductile-brittle (microfractures, fine veins/veinlets) deformation. The
ore mineralogy is simple and includes pyrite, arsenical pyrite, stibnite, chalcopyrite,
arsenopyrite, pyrrhotite, sphalerite, gold, electrum, goethite, and stibiconite. The study
of fluid inclusions on gold ores quartz shows the homogenization temperature in quartz-
sulfide veins/veinlets with mineralization between 200 to 330 °C with a salinity of 8 to
13 wt.% NaCl equiv., which is compatible with the mixing and dilution process. Based
on the results of geology, mineralogy, and fluid inclusion studies, gold mineralization in

Lakhshak gold deposit is of orogenic type.

Keywords: Silicified-sulfide alteration , Lakhshak gold deposit, Ductile-brittle shear

zone, Fluid inclusions studies.
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Abstract

The recording of oceanic anoxic event al record and the time of this event in the shallow
carbonates of the Dariyan Formation in Zargran mountain (Gadvan) section in the east
of Shiraz, was studied based on carbon and oxygen isotopes, microfacies and fossil
data. In this section, thickness of the Dariyan Formation is 287 m and 191 samples were
taken. Based on field data, the sedimentary sequence of this formation, , begins at the
base with thick-layered to massive gray limestones containing orbitolinas and rudists,
and in the upper parts it includes medium to thick-layered gray limestones including
abundant benthic foraminifera, such as orbitolinas. In the mentioned section, based on
the study of the embryonic cells of orbitolinas, a late Barmian-early Aptian age was
determined for the lower part of this unit, which is the beginning of the formation of
anoxic oceanic deposits. The carbon isotope curves between the C3 and C6 curves in
the carbonates at the base of the Daryian Formation show disturbances. These changes
and the appearance of the Lithocodium-Bacinella facies in this part of the formation
confirm the existence of an oceanic anoxic event. The oceanic anoxic event indicates
warming of the environment and greenhouse conditions, which was accompanied by
abundant rudists in this section and can be a confirmation for the weather conditions
of this event.

Keywords: Carbon isotope, Oceanic anoxic event, Zargran (Gadvan), Cretaceous.
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chemistry in the pegmatitic dikes of Malayer-

Boroujerd-Shazand, Sanandaj-Sirjan zone

Ghasemi Siani, M.!

1. Assistant Professor, Department of Geochemistry, Faculty of Earth Sciences, Kharazmi University

Received: 30 October 2022
Accepted: 31 January 2023

Abstract

The Granitoid plutons in the Sanandaj-Sirjan zone host numerous pegmatitic dikes. This
study is focused on mineral chemistry of zircons in the pegmatite dikes in the Malayer,
Boroujerd and Shazand district to evaluate zircon crystallization temperature, oxygen
fugacity and Ce*"/Ce’* ratio and also zircon/rock partition coefficients of REEs and U,
Th, Ta, Nb and Y. Trace element discrimination digrams such as Th versus Y and Yb/Sm
versus Y and Nb, indicated studied zircons were located in the syenite pegmatite field.
Zircon/rock partition coefficients indicate that zircon granis are enriched in the HREE
than LREE. Zircon chemistry show that zircon in the Shazand and Malayer pegmatite
dikes have more Hf and less REE distribution than zircons in the Boroujerd pegmatite
dikes. Consequently, it indicates the role of latter hydrothermal process in the formation
of Boroujerd zircons. Crystallization temperature, oxygen fugacity and Ce*/Ce**
ratios decrease from Malayer to Shazand and finally Boroujerd pegmatite dikes.
Reduced condition of magmatism, Th/U contents below 1 and Y/Ho content higher
than 20 indicate that these pegmatities are barren.

Keywords: Zircon chemistry, Pegmatitic dikes, Partition coefficient, REEs, Oxygen
fugacity, Sanandaj-Sirjan zone.
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Abstract

The present study was conducted to investigate the effect of increasing uncontrolled
drilling of water wells and subsequent extraction of renewable capacity of Gorgan
plain aquifer on the decrease in groundwater level and some water quality parameters
in a specific period of 30 years. For this purpose, the trend of rainfall changes, drilling
wells, groundwater level fluctuations, as well as some physicochemical parameters were
investigated in the studied period. Data analysis of variance was used to investigate the
statistical differences between quantitative and qualitative parameters. The annual changes
in drilling of authorized and illegal wells in the province shows an increasing trend in
the number of wells drilled in the Gorgan plain, followed by an increase in the volume
of water extracted since the early 1980s. The results of statistical studies, histograms of
annual changes in groundwater level of deep and semi-deep wells as well as hydrographs
of deep and semi-deep aquifers studied show a reduction in groundwater level in both
semi-deep and deep aquifers in the study period. Since the average annual rainfall in
the study period is almost constant, the drilling of shallow and deep wells followed by
uncontrolled abstraction of deep and semi-deep aquifers is the most likely major factor
in the decline of groundwater levels in the study plain. Based on the statistical results, a
significant difference was observed between most of the physicochemical parameters of
semi-deep and deep wells in the old and new periods. However, these changes are greater
in semi-deep wells than the deep ones. Also, the two parameters Cl and Na, which are the
main factors of water salinity, show the greatest changes. Hydrogeochemical diagrams
of plain aquifers show an increase in soluble solids as well as changes in the type and
hydrochemical facies of groundwater in the new period. However, the trend of changes
in the shallow aquifer is more intense.

Keywords: Groundwater, Rainfall, Semi-deep and deep wells, Gorgan plain,
Hydrogeochemistry.
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Abstract

Sediment recognition is one of the basic topics in coastal and river engineering. One of
the parameters of sediment identification is their grain size. To determine the grain size,
traditional methods such as sieving the sediments are usually used, which is accurate
but time consuming. Image processing provides the ability to isolate and track targets
(sediment grains) in images using the smallest unit of a digital image (pixel).

In this paper, a one-piece system for imaging coarse-grained field sediments and
presenting a granulation curve is constructed and tested, in which sediment processing
and analysis is performed with ImagelJ software and the results are compared by sieving
method and was validated.

Image samples were taken from laboratory and natural sand and sand sediments. The
results show that the distribution obtained from the images of coarse (larger than one
millimeter) and uniform surface sediments has a good correlation with the distribution
obtained from the sieve analysis and reduces the time to at least one tenth and the total

cost.

Keywords: Sediment analysis , Image processing, Imaging system, Granulation curve,
ImageJ software.
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Abstract

The studied area is structurally located in the western part of the Central Iranian
structural zone atthe southwestern termination of the Qom-Zefreh Fault. Our structural
data represent the older generation of E-W to NW-SE trending thrust faults that
juxtapose Permian- Triassic (Nayband and Shotori Formations) over younger rock
units. Most of the thrust faults have been crossed cut with the younger generation of
the strike-slip fault system. Major thrust faulting of the area occurred during post Late
Cretaceous time. The final post Oligocene strike slip faulting related to the activation
of the Qom- Zefreh fault overprinted and crossed cut older structural features. Our
economic geological studies in the south Natanz area represent syngeneic strati bond
or Sedex-Like type Pb-Zn epigenetic occurrence of these deposits in Permian-Triassic
carbonates and barite developed in the Lower Cretaceous carbonate and clastics. The
ore deposit development in Permian-Triassic Carbonates have occurred along thrust
faults and then redistributed along strike slip faults with normal component. Therefore,
genetically, stratiform deposits developed in the Lower Cretaceous carbonates and
clastics (Yazdan and Pinavand Ore deposit) occurred in a regional early Cretaceous
extensional regime. However, epigenetic deposits developed in Permian-Triassic
carbonates (Changarzeh deposit) were generated during the regional post Late
Cretaceous compressional regime and redistributed during post Oligocene strike slip

deformation.

Keywords: Central Iran, Pb-Zn Mineralization, Fasakhod Fault, Qom-Zefreh Fault,
Syngenetic and Epigenetic.
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