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Sample GAF8  GAF13 GAF19 GAF42  S251%  s235%  S231%  S281%  S241%

Name MG MG MG MG MG MD MD MD MD
Sio, AR O/ O/¥Y N2 faNf AR OVOF OVYA O/0¥
AlLO, A/VA WAL Yy AN 194y \/va WEY VAYY \Y/AY
Fe O, «/AD «/AY «/AY DA VY'Y VYY AR VoY \Vids
FeO AOY MY NEY \S \YidN Y/Y- \A 7/fv /Y
CaO #/9\ WYYy 7/9A YA \o/OF A\ (idd 7Y ZINO
MgO 1 70A8 /¥4 #AY Ay 71 N AR 7YY Y\
Na,O /Y A\rAnd f/0fF \7AR \7a) AN /7Y /- A \vatd
K0 </AY Yy VY AR AN Y\ AN Y/ /YA
Cr,0, /oY 4 /Y /N NA NA NA NA NA
TiO, WYY VYA AR \VAnd VY AN VYA \atd VAD
MnO ¥ AR DAIN ¥ /N ¥ N¥ DAY DAld
PO, AR Y AR AR AR +/0) /0¥ /YA /Fv
SrO /0 2N ¥ 2 NA NA NA NA NA
BaO ¥ ¥ /oY D2y NA NA NA NA NA
Ba Y7o AARE Yvy \Ni4 Yad/A YN INTMVAY \Y\/# OMA
Ce ARVAY YY/N A7 Yv/& YAA o/ ££/A Yy Y
Cr B fy. WY Y. NA NA NA NA NA
Cs MY oY \o&/% /7Y /Y \val /A Y /A
Dy YA\ Y/VE \Widd YA Y/¢ /0 \7A4 /-0 A4
Er A7AR AARN \Ald Y/O0f A4 Y/YY YA\ Y/ Y/YA
Eu V¥ \ARE 4 \Vid \AR VN Y \Atd V00
Ga 194 \#/f WY \h%as AN VY Yo/ AN AN
Gd AN Y/VY Y/A /07 Y/VY oY o/fY AR AN
Hf Y/ 1A \vid Y Y/& YA s Y/0 Y/t
Ho </AY DA «/AY ) Vidt AN aYd /YA +AY
La WY \e/Y A2 \A/D YN A YA WY \A/A
Lu AN /Y /YY AR \ \ \ \ \
Nb Y0 vy \DAs \\vid VA VY \\7%8 \\val \e/f
Nd \v# W/ ¥ \#/f Y \FA YA YY/A Ye/A YY/0
Pr A\NG YAY \VAld /A /v [ZN AR O\ of
Rb \o/0 \id Y. Yy \f Y¥/0 YAY YVA Yo
Sm AN /Y A4 /MO Y/0 ON of \7A8 A
Sn \ \ \ Y NA NA NA NA NA
Sr OFA YAY fEA yay Y0 vfaf ¥/ YYwy #Ye/A
Ta /A /Y %4 <A /Y V¥ W /A \
Tb /#9 /EY %4 /EY /#Y </AY /A0 DAl A
Th VA /A YAA Yy VA Y/ v/f Y Y
Tm DARN DARN AR AR /Y -/ /¥ DARS -/F\
U -/fY AN -/ 0F NG /¥ /A /A Y4 4
\'% YYo AAR! YoV YA YO yva Yfv YA Py
W \\A% YY# YA YZA . /Y */\ /Y */\
Y Y0 YA Y\ YfA Y. \t7A1 YAY YyA Y77
Yb YAA YAY YAY Y/ AR \AR Y/ Y0 v/ff
Zr WY Al B WY& hRV/d AIADVAN \Iava% \YWE0 WA
Ag /Y0 AN AN AN NA NA NA NA NA
As Y/0 \ Y/0 a NA NA NA NA NA
Cd DAIN AN AN AN NA NA NA NA NA
Co O oy v AR Y&/ ARVal Yan YV/X Y&y
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Sample GAF8  GAFI13 GAF19 GAF42 S8251% 8235 8231% s281F S241F
Cu 0 A\ 2 2 NA NA NA NA NA
Li f. f. o V- NA NA NA NA NA
Mo /0 ) Y ) NA NA NA NA NA
Ni 00 OA oF Y 5 5 g i ¥
Pb ) ¥ ¥ A NA NA NA NA NA
Sc Y ¥o Y YA Y Y. vy YA ¥
Tl ). 0 0 ) NA NA NA NA NA
Zn o £Y AY 3. NA NA NA NA NA
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Sample GAF 13
Cpx Cpx 1 Cpx 2 Cpx 3 Cpx 4
Location  Core Core Rim Rim Core Rim Core Core Rim Rim Core
SiO, O/ Y'Y Oe/e) OVEY OVYY Oe/NY V- NV IANVZAIA OVYA AR OV-Y
TiO, \AE V¥ /YA VY VoA Voo Ve_ DAAL VY. <A\ /YY
ALO, \vatld \vAN VAR Y/¥. YAY \Zg™ /YO Y/A¥ \fald Y/YA Y/eY
Cr,0, -/fY -/F oo /Y o/ +/+ VA o/A oo -/FY /A
FeO Y/XO 8 ADARN 77N AOO WA MAA 7V vfF 740 7YY
MnO /YY A ANd AT DAld /YA /Y0 N\Y AR ald AN
MgO \ONY AINATA YFAA \VAAS /e VEAY VF/AN AN AN AINAKS AINATN
CaO VYo YWY¥ Y0Y YV/f4 AEAAL 1944 YWY YV&#Y Y+/A¥ YVEA YVAN
Na,0 /YA /YA VAR VAR VAR /57 -/fY /YY AL VAR YV
K,0 e e oo Y oo oY ! oo o ofor /e
Total v/ ARVAR RRVATAS SRR RN “NF 470 ERAN AR7AR eore¥ Yeoredd
Cations
Si VAZD VAL VAYY VALY VA VA-A VAAY VALY VAN VVAAA VAY#
Ti +/*Y\ AR /°YY /Y /+Y\ /YA +/*Y\ </°Y\ AN /°Y0 /°Y\
Al \YY S\EY Do ARA D2 Ve /oYY +/+94 VY +/+20 AN <Y
Cr ALY Y e e h Jeen feen s oYY e /Y R 2
Fe** DN </+90 /0¥ 44 /279 </ AO </*90 +/+Y4 /+F\ 4N 4
Fe* NEF Y4 /YEA Da\td DANS /YEY < \AY DAlat </YOY Y AN
Mn JyRY jer§ Y Jee§ eeh Y oA el o/eeq el el
Mg /AY'F# /NS +/Va¥ /AFA «/AYA DAAS! /AYY < /AOY AR /ANEY /AFY
Ca /AOY /AO- /AY# /AOY /Y'Y /A /AE¥ </AOO o/AY /A DZYAR)
Na /oYY /oYY </*YA /Y0 /oYY DAK AR «/°YY AR /°Y0 /oYY
K fers Jee e AR een R AR e e e ofor
Total €0 €/een €/een €/een /een [T €/een €/een €/een /oen [
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En /f0F AN DARR /570 AR DARR) AR -/f08 /fYY /f7f </£59
Fs /oA A4 NYY /YA A4 \HN +/+84 N AN VA4 4N
Wo DArdi /f70 /fYA DA AR /Y. DAL\ 4 DAL -/ FEY /55 A4
T(C) naa W.# AARA Noa WFA B \\la' AN naa WA N4y
P(Kbar) YA -y \val /e YA \VAl \Vid Y/A YA - \VAl
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Sample GAF 13 GAF 43
Cpx Cpx 4 Cpx 1 Cpx 2 Cpx 3
Location Rim Core Core Rim Rim Core Core Core Core Rim Rim Core
SiO, [ATVA I WA VA 1 SRR AR VA ¢ SATVAV/SERA R VA & SRR o VZACSA R VA O SENALYS VAN VA & AR o VAL WATYA RN ALYVZ VN
TiO, AR /YA /A0 Vi AN Vg VY V0 DaYd AN VYo 7%
AlLO, Y/t Y/ Y/AD Y7\ VoY AZN| YAY Y7 Y/ff Y/VY /XY Y/ Y
Cr,0, I 1 NF e oof ofee /o0 e e oY ofee oo /o)
FeO VEA /07 2 LYARY W4 MYA Z/0Y \latd YYD Ny AR 7/0%
MnO /YA Y DAle AR DAL DAIN AR AR AR AR DAIN \#
MgO AN 77A) SR TAVZAN G TAVA ¢ B | W/ATARIR | WA YAREEEEE | ATEERNATAVA 0 NR | /AN SRR TAYA A BRI A VA /AR L /A R SRR TAVAR §
CaO \EY/< S V2 CEENNR & VATAREENR AV, YWV YVYE O YYAY YYAY O YYAS YVEY YWYA L YYAS
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K,0 ofee oes s s Y e ofee A s s ofee A
Total XWYF VAT VeenNd A2 AVAY VA VAL AVYY Vs Y AVAL AUYY T Ve
Cations
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Al /\oF A AYE AYY ey ARY TS AN VAR ZEEERVAVZ JENRYA) § SEEERVAN B
Cr ool oYY N /oo . ool et N ofee ofer /o) Jee
Fe* D27 SEERVZS & SEERNRYZL FNRVCIAS WEEY2L & ARENRV2Y IV A A & /*AY DAL SRV A SRV
Fe* +Y\Y Ald AR /YY- AR SEEERYAN CANEERVAL N DAld ¥\ DAV ERVAVYA AN
Mn /o9 oo ¥ YN Y e\ E ool jee§ o)ee§ o)ee§ o/ee9 ool el
Mg NN NDD o ASA NOY Y YAY AT AYE S AEY YL YA AYD
Ca oAYS  oASE o AYY S AEE AN /ARY AV AN AR AR AR AY
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Deposite Redbed Cu deposits

Ghezeljeh deposit

Rift and in general the extensional setting which

Tectonic setting

contains salt domes, foreland basins

Forland basin or intera-mountain basins which

contain evaporative layers and salt domes

Probably coastal and tidal environment

Sandstone and siltestone

Miocene

Deposition .
. Coastal environments and shallow areas
environment
Redbed clastic sequence contains
Host rock
conglomerate,sandstone and marl
Age Neoproterozoic-Late Mesozoic-Early Cenozoic
Geometry Stratabound with bedding of lenzoid horizon

Disseminate, replacement, solution seams,

Texture and structure .
cloform, relict

Chalcopyrite, chalcocite, covellite, bornite,

Mineralogy pyrite, galena, sphalerite, native copper and
silver,
Dominant altration Bleaching
Copper source Redbed sequence
Accompung AP 70 UsCo

Permeability of sandstone layers and the

Ore controlling factor

presence of plant fossil debris

Stratabound with bedding of lenzoid horizon
Disseminate, replacement, solution seams,
framboidal pyrite, cloform relict
Chalcopyrite, chalcocite, bornite, pyrite, galena,
sphalerite, covellite, cerussite, smithsonite,
malachite, azurite
Bleaching
sequence Redbed

Ag-Pb-Zn

Presence of a reducing agent such as framboidal
pyrite and plant fossils, the permeability of the
host rock, evaporate layers and salt domes,

faults and fractures

Woodward et al. (1974), Cox et al. (2007),

Reference
(1989)

Thorson (2005), Avila-Salinas (1990), Flint

Mirhosseini et al. (2020) and the present study
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spiculata, Gonyaulacysta eisenacki, G. pectinigera,
Valensiella ovulum, Escharisphaeridia pocockii,

Mendicodinium  morgenrothii,  Ctenididinium

cornigera.
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Mendicodinium
M.

Dichadogonyaulax  sellwoodii,

scabratum, Meiourogonyaulax planoseptata,
caytonensis.
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1. Wetter

2. Drier

3. Warmer

4. Cooler

5. PH: Phytoclast

6. Marine Palynomorphs( MP)

7. AOM: Amorphous Organic Matter

8. Amorphous Organic Matter/Marine Palynomorphs
9. Brown Palynomacerals

10. Opaque Palynomacerals

11. Equidimensional Opaque Palynomacerals/Blade-shape Opaque
Palynomacerals

12. Terrestrial/Marine Palynomorph
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Pafynofacies [«
Sample 12

Palynafacies I
Samples 1-4,6-8,10-15,
17,08,21,22,24.25

-——

Pafynafacies VT
Samples 5,9,
16,19.20,23
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Phytoclast

AOM

I: Highly proximal shelf or basin
11: Marginal dysoxic-anoxic basin

ﬁli I'!S

1= Heterolithic oxic shell (proximal shelf)

IV: Shelf 1o basin transition

¥: Mud-dominated oxic shelf (distal shelf)

Palynomorph

VI: Proximal suboxic-anoxic shelf
VII: Distal dysoxic-anoxic shell
VIII: Distal anoxic shelf

IX: Distal suboxic-anoxic basin
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Pl:Equidimensional Opaque Palynomacerals PI: Blade-shape Opague Palvnomacerals
T: Terrestrial M: Marine
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Plate 1

12

Plate 1. (1) Gleicheniidites senonicus Ross emend. Skarby, 1964; proximal focus; (2) Dictyophyllidites harrisii

Couper, 1958; proximal focus; (3) Chasmatosporites major Nilsson, 1958; distal focus; (4, 5) Cerebropollenites

macroverrucosus (Thiergart) Schulz, 1967, median foci; (6, 7) Klukisporites variegatus Couper, 1958, proximal foci;

(8, 9) Araucariacites australis Cookson ex Couper, 1953, median focis (10) Alisporites similis (Balme) Dettmann, 1963,

median focus.; (11) Chasmatosporites apertus (Rogalska) Nilsson, 1958; distal focus; (12) Ricciisporites tuberculatus
Lundblad, 1954, median focus. Scale bar equals 20 pm.
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Plate 2

—) 10 11 12

Plate 2. (1) Nannoceratopsis gracilis Alberti emend. Evitt, 1962; (2) Ctenidodinium combazii Dupin, 1968;

(3) Cribroperidinium crispum (Wetzel) Fenton, 1981; (4) Meiourogonyaulax caytonensis (Sarjeant) Sarjeant, 1969;

(5) Nannoceratopsis spiculata Stover, 1966; (6) Micrhystridium sp.; (7) Spore in tetrad; median focis (8) Tasmanites

sp.» median focus; (9) Fungal spore, median focus; (10) Plant tissue; (11) Blad-shape Opaque palynomacerals
(12) Equidimensional Opaque palynomaceral. Scale bar equals 20 pm.
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Abstract

The studied rocks are cropped out in the northeast of Semnan area. These rocks are
composed of monzogabbro-monzodiorite and are intruded in the Eocene sedimentary
and volcanic rocks. Plagioclase and clinopyroxene are the main constituent minerals
of these rocks. The studied rocks represent granular and poiiklitic textures. Based on
EMPA data, clinopyroxenes, and plagioclases are diopside and augite and andesine,
labradorite and bitonite in compositions and are formed in temperatures ranging from
1104 to 1168 and less than 700 °C respectively. Based on tectonic discrimination
diagrams, the investigated samples fall into volcanic arc domain resulted from
subduction of Neothetian oceanic lithosphere beneath Central Iran block.

Keywords: Thermobarometry, Semnan, Mineral chemistry, Volcanic arc, Gabbro.
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Abstract

Bar dam has been constructed in the northwest of Neyshabur city, off-stream Bar river to
provide the urban drinking water and Neyshabur steel factory water demand. The water
balance of the Bar dam has indicated 35-70% water seepage from the dam reservoir
during six trial water intakes. The significant seepage, high concentration of solutes in
the leaked water, impact on water resources planning and projected allocations threaten
the stability of the Bar dam. Analysis of the observation wells hydrograph indicated
major water seepage from the central part of the foundation of the main dam site and
minor seepage from other areas. Water seepage modeling using MODFLOW software
showed that 75% of the volume of the leaked water passed through the foundation
of the main dam site. Furthermore, the chemical analysis of the leaked water samples
indicated an increase in total dissolve solids to more than 5 to 10 times, especially in
the central and left parts of the dam reservoir. The amount of the dissolved material due
to water seepage from the main dam site was calculated based on the data collected
from the modeling of water seepage from the dam reservoir, results of hydrochemical
sampling, time series analysis of the seepage rate, and mass balance of the dam reservoir
water. Finally, the effect of dissolution on the increase of porosity was investigated and
based on the results,the maximum annual development of porosity in the middle part of

the main dam axis was about 0.06%.
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Abstract

The study area is located in the south of Qushadagh mountain range, in the north of
Asbkhan village, Heris township and in East Azarbaijan province. In terms of structural
geology of Iran, this area is located in the main zone of Central Iran and Alborz-
Azerbaijan sub-zone. The geological units of the region are including Eocene igneous
and pyroclastic rocks with combination of andesitic, trachyandesitic, basaltic, tuffic and
ignembritic pyroclastics. The semi-deep intrusive mass with Oligocene age, with the
combination of quartz diorite, diorite and quartz monzonite in the form of stock and dyke
is exposed in the area. Structural studies, including fault plates, slickenside on them, and
the joints system in various lithologies, indicate at least two general stress directions in the
range, which can be created following one tectonic regime or two tectonic regimes. If we
consider the tectonic regime as a phase and consider the tensors with different directions
as the result of rotation in the fault plates, We can introduce a general strike-slip regime
with a general north-south trend that controls the existing structures of the region. At the
same time, the infiltration of intrusive masses caused the disintegration of these structures
and made the issue more complicated. In general, faults with a northwest-southeast trend
and a right on strike-slip mechanism, form the main structures of the area.Other faults
are controlled by the main structures following the Riddle fractures system. Based on
the system of joints in four different lithologies, lithological units from the oldest to the
newest include: basaltic andesite, quartz diorite, quartz monzonite (porphyry mass) and
diorite, in which the diversity of the joints system is reduced from older to newer rocks.
The northwest-southeast tectonic system has been involved in the development of argillic
alteration and the northeast-southwest system has been important in the development of
siliceous and mineralized veins.
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Abstract

Ghezeljeh deposit is located in the Central Iranian zone, in the Zanjan province and
northeast of the Mahneshan city. The rock units in this area belong to the Oligo-Miocene,
which contain Lower Red, Qom and Upper Red formations. The Upper Red Formation
in Ghezeljeh region has about 750 m thickness and mainly consists of brown to green
marl intercalations with sandstones. In this area, the alternation of marl and sandstone
sequences contain sandstone layers with thickness about 2 to 8 meters, in two horizons
of whichcopper-lead and zinc mineralization has occurred. Copper mineralization, is
observed in the lower part od the lead-zinc mineralization zone in the sandstone unit.
In the Ghezeljeh deposit, the host rocks of the copper ores, are gray sandstones and
conglomerates which are intercalated with red and gray marl units. According to field
and microscopic studies, the main ore minerals consist of pyrite, chalcocite, chalcopyrite,
bornite, galena and sphalerite which are associated with the secondary minerals such
as serosite, malachite, azurite, covellite, smithzonite and goethite. The ore mineral
textures consist of disseminate, framboidal pyrite, solution seams, interparticle cement,
replacement and relict. Preliminary fieldwork studies in the Ghezeljeh region also
show that organic matter including plant remains and diagenetic pyrite are the effective
factors to concentrate and mineralization. It is noteworthy that the grade of lead, zinc
and copper, in Ghezeljeh deposit are 6%, 3% and 1%, respectively. Generally, host rock,
tectonic setting, sedimentary environment, mineralogy, texture, mineralization control
factors all confirm that the studied mineralization has more similarities with Redbed
type copper deposits.

Keywords: Upper Red Formation, Redbed type copper deposits, Central Iran, Ghezeljeh,
Zanjan.
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Abstract

The study area is located in 25 km SE of Ahar and 40 km NW of Meshkin-Shahr
around Naqgadouz village. Hydrothermal alteration has resulted in the developing of
Argillic, Argillic-Silicic, Silicic and propilitic zones in this area. Based on petrographic
studies, the altered rocks are basaltic andesite, andesite, dacite, rhyolite and lithic tuff
in composition, with porphyry, glomeroporphyry, hyalomicrolithic and microlithic
porphyric textures. The XRD analysis of altered samples show cristobalite, natrilite,
kaolinite, quartz, albite, sanidine and orthoclase as the main minerals. Geochemical
studies indicate that the alteration fluid has hydrothermal source and supergene
processes are more important than hypogene processes. In this study, we use the
immobile element method to calculate mass-changes and trace elements transmission
amount during hydrothermal alteration. The Eu/Eu’ ratio is higher in altered samples
than relatively unaltered samples and the ratio of Ce/Ce” is more than 1for the relatively
unaltered and most altered samples. The ratio of (La/YDb) n indicated that the depletion
of HREE in altered samples is more than LREE, and LREE enrichment can increase
this ratio. The lower ratio of (Tb/Yb) n in altered than unaltered samples indicate less
depletion of HREE relative to MREE. Considering the distribution pattern of REE’s
in alteration zones, it seems that the behavior of elements are controlled by pH, T &
P changes, Eh, preferred absorption by clayey and iron oxide minerals and ligands
frequency including SO,*, PO,”, CI', F, CO,”.
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Abstract

Palynological data are used for palynostratigraphy and reconstruction of some
environmental parameters of the Middle Jurassic (Bajocian-Callovian) deposits at
the Tapal stratigraphic section, west of Shahrood, eastern Alborz. The studied strata
(Dalichai Formation) contain diverse, relatively well-preserved palynofloras, including
miospores (spores and pollens), dinoflagellates cysts, fungal spores, foraminiferal
test linings, acritarchs and Tasmanites. The palynofloras include 22 species of spores
(belonging to 18 genera), 15 species of pollen (attributed to 9 genera) and 28 species of
dinoflagellate cysts (assigned to 15 genera).

Based on the stratigraphic distribution of miospores, the Klukisporites variegatus-
Araucariacites australis-Cerebropollenites macroverrucosus Assemblage Zone is
recognized in the sequence examined. Presence of some index dinoflagellate species
led to the identification of three successive biozones including, in an ascending order,
Cribroperidinium crispum Total Range Zone (late Bajocian), Dichadogonyaulax
sellwoodii Interval Zone (Bathonian-early Callovian) and Ctenidodinum continuum
Interval Biozone (early-middle Callovian).

To reconstruct some parameters of the sedimentary environments of the studied strata,
evidences such as frequency and diversity of spores attributable to ferns, relative
abundance of drier/wetter and warmer/cooler elements in different plant communities,
ratio of palynological elements and palynofacies, presence of index shallow water
dinoflagellate cysts for instance Dichadogonyaulax sellwoodii, Ctenidodinium spp.,
Valensiella ovulum, Pareodinia spp., Nannoceratopsis gracilis, abundance of proximate
dinocysts forms, presence of fungal spores and warm - temperate water dinoflagellate
(Gonyaulacysta centriconnata, Nannoceratopsis pellucida, Gonyaulacysta jurassica,
Pareodinia ceratophora) are utilized. Based on the above criteria, the material examined
seems to have been deposited in a marine margin, low oxygen environment, with low
rate sedimentation, under hot and humid climate conditions, where the surrounding
terrestrial vegetation was dominated by ferns.

Keywords: Dalichai formation, Eastern Alborz, Palacoecology, Palynostratigraphy,
Middle Jurassic.
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