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Plate 1

Plate 1:Paracypris pandyai Khosla 1978, Right valve, Sample No. Ch 8, 2: Paracypris sp. 1, Right valve, Sample No. Ch 12, 3: Paracypris sp. 3
a) Right valve, Sample No. Ch 8, b) Right valve Sample No. Ch 13, 4 : Propontocypris sp. 1, Left valve, Sample No. Ch 22. 5: Propontocypris sp.2,
Left valve, Sample No. Ch 21, 6: Propontocypris sp. 3, Left valve, Sample No. Ch 80, 7: Pontocypris sp. » Right valve, Sample No. Ch 33, 8: Neonesidea
spica Holden 1976, a) Right valve, Sample No. Ch 18, b) Right valve Sample No. Ch 67, 9: Bairdia ocalana Puri 1957, Right valve, Sample No. Ch 117,
10: Bairdia orbiculata Gusseva 1972, Right valve, Sample No. Ch 67, 11: Bairdia sp., Right valve, Sample No. Ch 18, 12: Bairdoppilata sp. cf. B.
subdeltoidea (Miienster), Right valve, Sample No. Ch 17, 13: Macrocypris sp. » Left valve, Sample No. Ch 26, 14: Bosquetina sp., Right valve, Sample
No. Ch 59, 15: Cytheropteron sp. 1, Dorsal view, Sample No. Ch 87, 16: Cytheropteron sp. 4, a) Right valve, b) Dorsal view, Sample No. Ch 87, 17:
Cytheropteron sp., Dorsal view, Sample No. Ch 87, 18: Krithe pernoides Bornemann 1855, a) Right valve, b) Dorsal view, Sample No. Ch 113, 19:
Krithe sp. 1, a) Left valve,Sample No. Ch 85, 20: Krithe sp.4, Right valve, Sample No. Ch 112.
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Plate: Krithe sp., Right valve, Sample No. Ch 12, 2: Parakrithe dactylomorpha Ruggieri 1962, Right valve, Sample No. Ch 115, 3: Parakrithe sp. , Left
valve, Sample No. Ch 41, 4: Cyamocytheridea sp., a,b) Right valve, Sample No. Ch 112, 5: Aurila convexa Baird 1850, a) Right valve, b) Dorsal view
Sample No. Ch 68, 6: Aurila (Aurila) sp., Left valve, Sample No. Ch 68, 7: Aurila (Aurila) sp.1, Left valve, Sample No. Ch 50, 8: Aurila (Cruciaurila)
sp., Left valve, Sample No. Ch 91, 9: Pokornyella deformis minor Reuss 1850, Right valve, Sample No. Ch 68, 10: Neomonoceratina sp., Right valve,
Sample No. Ch 12, 11: Paijenborchella sp. 1, a) Left valve, b) Dorsal view, Sample No. Ch 69, 12: Echinocythereis sp. 1, Right valve, Sample No. Ch
51, Right valve, Sample No. Ch 12, 13:Echinocythereis sp. 2, Right valve, Sample No. Ch 52 , 14: Henryhowella sp. 1, Left valve, Sample No. Ch 38,
15: Hermanites sp. 1, a) Right valve, b) Dorsal view, Sample No. Ch 21, 16: Grinioneis sp., Left valve, Sample No. Ch 6, 17: Ruggieria sp. 4, Left valve,
Sample No. Ch 6, 18: Ruggieria sp. 2, Left valve, Sample No. Ch 6, 19: Buntonia sp., a) Right valve, b) Dorsal view, Sample No. Ch 73.
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Plate 1: Loxocorniculum sp., a) Left valve, b) Dorsal view, Sample No. Ch 99, 2: Loxoconcha punetatella Reuss 1850, Left valve, Sample No. Ch

48, 3: Loxoconcha sp. 2, a) Left valve, b) Dorsal view, Sample No. Ch 112, 4: Xestoleberis sp. 1, a) Right valve, b) Dorsal view, Sample No. Ch 98,
5: Xestoleberis sp. 2, Left valve, Sample No. Ch 93, 6: Cytherella hyalina MEHES, 1941, Left valve, Sample No. Ch 85, 7: Cytherella compressa
MUNSTER 1830, Right valve, Sample No. Ch 87, 8: Cytherella sp. 2, a) Right valve, b) Dorsal view, Sample No. Ch 69, 9: Copytus? sp. » Right valve,
Sample No. Ch 100, 10: Pontocythere? sp., Right valve, Sample No. Ch 97, 11: Cytherois? sp., Right valve, Sample No. Ch 33, 12: Polycope sp.1, Left
valve, Sample No. Ch 111.
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3,15 3929 Na-SO,. Na-HCO,. Cl- Alkalinity

Ca K Mg Na Cl SO4 Alkanity
Min 23.00 0.30 3.20 1.00 0.00 0.00 25.00
Mean 110.08 8.40 31.52 28.53 60.56 84.72 291.10
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Std. Deviation 87.82 19.63 25.47 60.27 128.75 100.42 279.33
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Ca K Mg Na Cl SO4 Alkalinity
Ca 1
K 0.398 1
Mg 0.649 0.436 1
Na 0.462 0.518 0.76 1
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Alkalinity 0.806 0.464 0.749 0.801 0.759 0.447 1
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Slllas sg0e ladiges b awslio 3 (WHO, 2008) Ll sladiges 10  oloowisgsornd sla ol jlxe 050> .0 Jgax

. WHO(1993) Numbers of samples Percentage of App ropngte-
Chemical samples Inappropriate
Parameters Appropriate  Maximum allowable exceeding allowable exceeding allowable
limits limits limits limits effects
pH 6.5-8.5 9.2 - -
DS 500 1500 . - Gastrointestinal
1rritation
Ca*» 75 200 4 8 -
Mg* 50 150 - - -
Kr - 12 6 12 Bitter taste
Na - 200 1 2 -
Cl 200 600 1 2 Salty taste
SO 200 400 1 2 Laxative effective

(iplS Lyl o Jg 05 ca 0ly Sl s g 0 o ol
3¢ aalez Sb 3l i o« Jole Jlo 4 As o ol
&sg, ol aS pla s asg5 L (Casiot et al., 2007)
&5 Ohsd o)) o (Jlos sloasles ogasu) 39yl
cdale bawlie o Ascdale o wloaals’ Swil (op0
g 2w Okl 5l S olie plu ailb so i Sb
3929 Slalllas o3gaze ;0 Ll SaV ogas o SIS
Zn .Sr <Mn (Fe (Sb (As ,olie clale &l s o,
(0 JSi) anlas 090 03gamme 10 ol sladiges ;0 Pbg
a5 o> 5l b gpane clile oS plaaises gl

RO PR W 00)5] aolasls oKws

S Sl 4 Cons Sogll 05 b dgzrg (et 12

odliz 5 (o slos lasbiwl 5155 (V Jgaz 5 00
slaolsbnl adllas (ol )0 08— co ool ! 59290
03535%0 4O dgg0 Cardg g odud oolaiwl EPA 4 WHO
b (F Jguz) cwl oads avslin oo, lasbul -l b
yare LS wdgase slaisu (S o oS W oo LA
EPA § WHO (slos laslbewl o> 51 sYL Sas) comn
al>0g, ol diged 90 0 L oylgenl iomen o]
g Sl 00l 00l a5 OO PP g i e 4
3o Ll 0Sss ade i5 ax 5l ieS ediges plw (o
Sy yolin ;3 ASL auslin ;o Sb o ST Lal,i

Cos] PPM a3 EPA 3 WHO slacale .EPA (2006) 5 WHO (2008) (gl laibiwl § T 15 sbios yolic cale .8 Jour

WHO EPA Standards
Element Maximum values of typical . Study Area
. Maximum acceptable levels MCLG MCL (ppb)
concentration
Ag 0.005 0.005 SDWR:0.1 <1
Al 0.6 0.2 SDWR:0.05-0.20 <5-3719
AS 0.002 0.01 0 0.01 <5-1484
Ba 0.2 0.7 2 2 0.01-0.94
Be 0.012 0.004 0.004 0.004 <1
B 1 0.5 - - <0.1-4.26
Cd 0.1 0.003 0.005 0.005 <1
Cr 0.084 0.05 0.1 0.1 <5
Cu 10 2 1.3 - <5
Fe 10 0.3 SDWR:0.3 <5-806
Hg 0.055 0.001 0.002 0.002 <1
Mn 9.6 0.5 SDWR:0.05 <5-1255
Mo 0.27 0.07 - - <5
Ni 1 0.02 - - <542
Pb 0.05 0.01 0 15 <5-61
Sb 0.045 0.005 0.006 0.006 <10-55
Se 0.16 0.01 0.05 0.05 <5
Zn 1.1 3 SDWR:5 <5-2282
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Dendrogram using Average Linkage (Between Groups)
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Abstract

To determine microfacies and depositional subenvironments of the Maastrichtian
deposits in the western part of the Kopet-Dagh Basin, one stratigraphic section,
has been selected and analysed. In this section which is located 9.5 kms N-NW of
Jorbat, Maastrichtian deposits are composed of two formations including Kalat (282
m thickness) and Chakhmaghlo (77 m thickness). The Kalat Formation consists of
bioclastic and sandy limestone and the Chakhmaghlo Formation is composed of shale,
marl, limestone and argillaceous limestone. Based on field observations and also
petrographic studies, the lower boundary of the Kalat Formation with the Abderaz
Formation is disconformable. The lower boundary of the Chakhmaghlo Formation
with the Kalat Formation is gradual and conformable, while its upper contact with the
Paleocene Pesteligh Formation is disconformable. Petrographic studies in Maastrichtian
deposits led to recognition of 16 microfacies. These microfacies deposited in 5 facies
belts including tidal flat, lagoon, shoal, reef and fore reef subenvironments in a
carbonate platform.

Keywords: Microfacies, Depositional environments, Maastrichtian, Kalat Formation,
Chakhmaghlo Formation, Western Kopet-Dagh.
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Abstract

The image well theory was used in the study of no flow boundaries effects on the
drawdown around pumping wells. Most studies are concentrated on the vertical no
flow boundaries, while, in some cases these boundaries are not vertical and have
inclinations. To the best of the authors knowledge, the problem of the inclined no flow
boundaries has not been studied yet. The effects of the parallel no flow boundaries
inclination on the drawdown around pumping wells in bounded aquifers is studied here.
The time-drawdown data for vertical boundaries have used the numerical simulation
and also the image well theory. The effects of inclination of the boundaries were only
considered using the numerical simulation. The results of numerical simulations and
image well theory for vertical no flow boundaries were matched completely. The
computed drawdown for observation well in the models with inclined and vertical no
flow boundaries used to compute the difference between them. The difference between
these cases depends on the distance between the boundaries (width of the aquifer) and
the inclination value. The results showed that in large widths and low inclinations, the
computed drawdown in aquifers with vertical boundaries are almost similar with the
computed drawdown in aquifers with inclined boundaries and the differences can be
neglected. In the other words, the difference between the vertical and inclined cases
in smaller widths is so high that even in the low inclinations, the differences can’t be
neglected. It can be concluded that the image well theory as we know, cannot be used

in inclined no flow boundaries.

Keywords: No flow boundaries, Time-Drawdown data, Confined aquifers, Numerical

simulation, Image wells.
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Abstract

The aim of this study is determining systematics and identification of ostracods
genera and species of the e Member of the Qom Formation at the studied section
(Cheshmeh Boroun) for biostratigraphy and age determination, and palaeoecological
investigations considering the abundance and diversity changes of ostracods based on
the collected data.

The abundance and diversity of the ostracods taxa such as Paracypris¢ Aurila
«Ruggieria «Loxochoncha ¢« Krithe« Xestoleberis, Cytherella mostly suggest a marine
environment with normal salinity and warm climate from ecological point of view.
However, the increase and decrease of these taxa in the studied section indicate the
diversity and abundance changes is related to environmental changes. In fact, this
shows the instability of the environmental conditions which seems to be affected by
the changes of food and oxygen values, and water turbulence. Based on ostracods
assemblages, an Early Miocene age ( Aquitanian- Burdigalian) is exclusively suggested
for the e Member of the Qom Formation at Cheshmeh Boroun stratigraphic section.

Keywords: Ostracoda, Biostratigraphy, Palacoecology, Qom Formation, West of Qom.
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Abstract

Deformed rocks of the Ghasem Abad area are situated in the north-eastern part of
the Kashmar-Kerman structural zone in the north-western part of the Lut block. In this
study, the finite strain analysis was considered based on microstructural analysis of the
different types of deformed rocks. The Fry method was used to determine 2D analysis
of strain ellipsoid and the results were subjected to 3D strain analysis using Flinn
diagram. The mean value of ellipticity (K) is about 1.91 located in the constriction
field of the Flinn diagram showing strain intensity (D) of about 0.54. The intensity of
the strain is increased so that the maximum intensities are distributed along strike slip
faults of the area. The constriction and flattening ellipticity of the strain are remarked
respectively from the northeast-southwest parts and middle part of the study area. The
major axis of the strain ellipsoids in xy plane are sub-parallel to the NE-SW strike slip
faults and were stretched by approaching to the main faults.

Keywords: Ghasem Abad, Kashmar-Kerman structural zone, Microstructural analysis,
Finite strain.
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Abstract

Field studies and satellite images confirmed the existence of linear sand dunes in
the north of Ahangaran region, located in Zirkouh (southern Khorasan province),
east of Iran. In evaluation of sand dunes, totally 21 sand dunes from 5 stations in
different geographical locations were studied. The obtained sedimentological evidence
revealed that Ahangaran sand dunes can be classified into two simple and composite
groups morphologically. Results of sedimentological analysis also indicated a positive
correlation between particle size and morphology of dunes; i.e. with changes in
sedimentological parameters, the morphology of sand dunes grades from simple to
composite forms in central and western part of the studied area. The fine-grained
pattern of crest is another characteristic which were introduced for the studied linear
sand dunes. The comparison of the sedimentological parameters of these sand dunes
with the other places of the world such as Kalahari, Namibia, Australia and Egyptian
Sinai indicate that the Ahangaran sand dunes with an average of 2.34¢ in grain size is
similar to the other regions, but have lower sorting in the range of 0.79 which is more
outstanding than the other parts of the world.

Keywords: Linear dunes, Sedimentology, Morphology, Ahangaran, East of Iran.
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Abstract

In this study the morphotectonic indices for a specified length of the Sefidrud River,
which is located in the meizoseismal area of the 1990 Rudbar earthquake, have been
investigated to constrain the activity of a gap between the Rudbar Fault segments. The
Digital Elevation Model (DEM) with 30 m resolution was used to obtain the elevation
data. Fifteen km of the Sefidrud River also was divided into 100 -meter segments to
calculate the morphotectonic indices. The morphotectonic indices include the sinuosity
(SI), stream-length gradient (SL) and river long profile. The sinuosity in this region,
where the trend of the Rudbar fault cut across the river, is approximately 1-1.5 and
has a lower value relative to the other segments of the river. This indicates that the
uplift possibly affected this region and then indicates the high tectonic activity. The
stream-length gradient in the target region is approximately >3000 and has a higher
value in the region which may be related to the lithological and active tectonic effects.
The high value of SL can be used for determining the regions with high potential for
the landslides along the strike of the Sefidrud River. The Sefidrud long profile, in
aforementioned area, has a bulge or convexity. Such convexity together with the high
value of stream-length gradient can indicate that the tectonic activities are significant
in this region. By comparing the morphotectonic analysis with the seismotectonic
studies such as the Coulomb stress changes due to the 1990 Rudbar earthquake, in
which the high stress zones were detected in this region, it can be cluded that the
studied region has high tectonic activities and consequently its monitoring to prevent

the seismic hazard is essential.

Keywords: Western Alborz, Sefidrud river, Rudbar fault, Morphotectonics, Fault gap.
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Abstract

Arsenic is a toxic element with environmental and health risks. The aim of this
study is to investigate and monitor arsenic concentration level of pollution and its
concentration zoning in the water resources of Saroq watershed. In this study, 45
samples from wells, springs and river were collected in two stages (filtered samples in
the first step and bulk samples in the second step). The position of sampling points was
determined based on expert judgment and random method. Anions were analyzed by
gas chromatography and metals were analyzed by ICP-MS. The overall results indicated
that water was polluted by arsenic in some areas. Evaluation of the origin and zoning
maps of arsenic in water revealed that the source of pollution is both anthropogenic
and geogenic resources. Most of the geogenic sources are located in the north-east and
east of the area on the alteration zones and is resulted from Quaternary volcanic rocks
forming source of the hot springs in the study area. Mining activities are the most
important cause of pollution in the downstream area of the mines in the north of area,
thus, it can be said that anthropogenic origin is a major cause of pollution. Transfering
and re-deposition of arsenic in the study area is controlled by the solution- deposition
and absorb- disposal reactions, which is controlled by Eh and pH. Transporting and
re-deposition of arsenic is done by oxy-hydroxides of this element. In general, except
for the northern and north-western parts, in most parts of the studied area, the level of
pollution is not that much high so by considering appropriate management there will
not be much pollution problem in the area.

Keywords: Arsenic, Zoning, Geogenic, Anthropogenic, Saroq.
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Plate 1

Plate 1:Paracypris pandyai Khosla 1978, Right valve, Sample No. Ch 8, 2: Paracypris sp. 1, Right valve, Sample No. Ch 12, 3: Paracypris sp. 3
a) Right valve, Sample No. Ch 8, b) Right valve Sample No. Ch 13, 4 : Propontocypris sp. 1, Left valve, Sample No. Ch 22. 5: Propontocypris sp.2,
Left valve, Sample No. Ch 21, 6: Propontocypris sp. 3, Left valve, Sample No. Ch 80, 7: Pontocypris sp. » Right valve, Sample No. Ch 33, 8: Neonesidea
spica Holden 1976, a) Right valve, Sample No. Ch 18, b) Right valve Sample No. Ch 67, 9: Bairdia ocalana Puri 1957, Right valve, Sample No. Ch 117,
10: Bairdia orbiculata Gusseva 1972, Right valve, Sample No. Ch 67, 11: Bairdia sp., Right valve, Sample No. Ch 18, 12: Bairdoppilata sp. cf. B.
subdeltoidea (Miienster), Right valve, Sample No. Ch 17, 13: Macroeypris sp. » Left valve, Sample No. Ch 26, 14: Bosquetina sp., Right valve, Sample
No. Ch 59, 15: Cytheropteron sp. 1, Dorsal view, Sample No. Ch 87, 16: Cytheropteron sp. 4, a) Right valve, b) Dorsal view, Sample No. Ch 87, 17:
Cytheropteron sp., Dorsal view, Sample No. Ch 87, 18: Krithe pernoides Bornemann 1855, a) Right valve, b) Dorsal view, Sample No. Ch 113, 19:
Krithe sp. 1, a) Left valve,Sample No. Ch 85, 20: Krithe sp.4, Right valve, Sample No. Ch 112.
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Plate: Krithe sp., Right valve, Sample No. Ch 12, 2: Parakrithe dactylomorpha Ruggieri 1962, Right valve, Sample No. Ch 115, 3: Parakrithe sp. , Left
valve, Sample No. Ch 41, 4: Cyamocytheridea sp., a,b) Right valve, Sample No. Ch 112, 5: Aurila convexa Baird 1850, a) Right valve, b) Dorsal view
Sample No. Ch 68, 6: Aurila (Aurila) sp., Left valve, Sample No. Ch 68, 7: Aurila (Aurila) sp.1, Left valve, Sample No. Ch 50, 8: Aurila (Cruciaurila)
sp., Left valve, Sample No. Ch 91, 9: Pokornyella deformis minor Reuss 1850, Right valve, Sample No. Ch 68, 10: Neomonoceratina sp., Right valve,
Sample No. Ch 12, 11: Paijenborchella sp. 1, a) Left valve, b) Dorsal view, Sample No. Ch 69, 12: Echinocythereis sp. 1, Right valve, Sample No. Ch
51, Right valve, Sample No. Ch 12, 13:Echinocythereis sp. 2, Right valve, Sample No. Ch 52 , 14: Henryhowella sp. 1, Left valve, Sample No. Ch 38,
15: Hermanites sp. 1, a) Right valve, b) Dorsal view, Sample No. Ch 21, 16: Grinioneis sp., Left valve, Sample No. Ch 6, 17: Ruggieria sp. 4, Left valve,
Sample No. Ch 6, 18: Ruggieria sp. 2, Left valve, Sample No. Ch 6, 19: Buntonia sp., a) Right valve, b) Dorsal view, Sample No. Ch 73.
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Plate 1: Loxocorniculum sp., a) Left valve, b) Dorsal view, Sample No. Ch 99, 2: Loxoconcha punetatella Reuss 1850, Left valve, Sample No. Ch

48, 3: Loxoconcha sp. 2, a) Left valve, b) Dorsal view, Sample No. Ch 112, 4: Xestoleberis sp. 1, a) Right valve, b) Dorsal view, Sample No. Ch 98,
5: Xestoleberis sp. 2, Left valve, Sample No. Ch 93, 6: Cytherella hyalina MEHES, 1941, Left valve, Sample No. Ch 85, 7: Cytherella compressa
MUNSTER 1830, Right valve, Sample No. Ch 87, 8: Cytherella sp. 2, a) Right valve, b) Dorsal view, Sample No. Ch 69, 9: Copytus? sp. » Right valve,
Sample No. Ch 100, 10: Pontocythere? sp., Right valve, Sample No. Ch 97, 11: Cytherois? sp., Right valve, Sample No. Ch 33, 12: Polycope sp.1, Left
valve, Sample No. Ch 111.
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Na-K. K-Cl. Mg-SO,. Mg- Alkalinity. Na-Cl.
3,15 3929 Na-SO,. Na-HCO,. Cl- Alkalinity

Ca K Mg Na Cl SO4 Alkanity
Min 23.00 0.30 3.20 1.00 0.00 0.00 25.00
Mean 110.08 8.40 31.52 28.53 60.56 84.72 291.10
Max 601.00 99.80 110.40 401.20 840.00 485.00 1715.00
Std. Deviation 87.82 19.63 25.47 60.27 128.75 100.42 279.33
(PPb) Sllllas 0dgame (ladiges ;o p S Sl3ls SIBT ls g kel aods .Y Jgax
Al As Fe Mn Pb Sb Si Zn
Min 0.00 0.00 0.00 0.00 0.00 0.00 3.00 0.00
Mean 350.22 72.16 97.73 89.27 18.60 1.22 9.38 54.80
Max 3719.00 1484.00 806.00 1255.00 67.00 55.00 19.00 2284.00
Std. Deviation ~ 757.15 228.54 178.96 270.88 22.08 8.20 3.11 339.91
Sl oogaome o lie jo (Lol slagyg (Sonans Gl ¥ Jgox
Ca K Mg Na Cl SO4 Alkalinity
Ca 1
K 0.398 1
Mg 0.649 0.436 1
Na 0.462 0.518 0.76 1
Cl 0.493 0.517 0.654 0.94 1
So, 0.495 0.208 0.794 0.503 0.397 1
Alkalinity 0.806 0.464 0.749 0.801 0.759 0.447 1
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Slllas sge ladiges b awslio 3 (WHO, 2008) Ll sladiges ;0  oloowisgsornd slo ol jlxe 950> .0 Jgax

. WHO(1993) Numbers of samples Percentage of App ropngte-
Chemical samples Inappropriate
Parameters Appropriate  Maximum allowable exceeding allowable exceeding allowable
limits limits limits limits effects
pH 6.5-8.5 9.2 - -
DS 500 1500 . - Gastrointestinal
1rritation
Ca*» 75 200 4 8 -
Mg* 50 150 - - -
Kr - 12 6 12 Bitter taste
Na - 200 1 2 -
Cl 200 600 1 2 Salty taste
SO 200 400 1 2 Laxative effective

(iplS Ll o Jg 05 ce 0ly Ol s g 0 o ol
3¢ aalez Sb 3l i o ¢ Jole Jlo 4 As o ol
&sg, ol aS plasasg5 L (Casiot et al., 2007)
&5 ohsd o)) o (Jlos sloasles ogasu) 39yl
cdale bawlie o Ascdale o wloaals Swil (op0
g 2 Okl 5 S olie plu ailb so i Sb
3929 Slalllas o3gaze ;0 Ll SaV ogas 0 SIS
Zn .Sr <Mn (Fe (Sb (As ,olie clale &l s o)l
(0 JSi) anllas 090 03gamme 10 ol slaaiges ;0 Pbg
a5 o> 5l b gpane clile oS plaaises gl

RO PR W 00)5] aolasls oKws

S Sl 4 Cos Sogll 08 b dgzry (et 12

odliz 5 (o slas lasbiwl 5155 (V Jgaz 5 00
slao lsbnl adllas (ol )0 09— co oolaiwl 59290
03535%0 4O dgg0 Cardg g ol oolawl EPA 4 WHO
o (F Jguz) c—wl oads avslin oo, lasbiul -l b
yare LS wdgase slaisu (S o oS W oo LA
EPA § WHO (slas lasbewl o> 51 sYL Sasl comn
Al30g, Ol diged 90 50 Lges «ylgeuis] uiomen ol
g Sl 00l 00l a5 OO PP g i e 4
30 Ll oSss ade ib ax 5l iaS ediges plw (o
Sy yolin ;3 ASL ausline 4o Sb o ST Lal,i

Cos] PPM a3 EPA 3 WHO slacale .EPA (2006) 5 WHO (2008) (gl lsibiwl § T 15 slos yolic cale .8 Jour

WHO EPA Standards
Element Maximum values of typical . Study Area
. Maximum acceptable levels MCLG MCL (ppb)
concentration
Ag 0.005 0.005 SDWR:0.1 <1
Al 0.6 0.2 SDWR:0.05-0.20 <5-3719
AS 0.002 0.01 0 0.01 <5-1484
Ba 0.2 0.7 2 2 0.01-0.94
Be 0.012 0.004 0.004 0.004 <1
B 1 0.5 - - <0.1-4.26
Cd 0.1 0.003 0.005 0.005 <1
Cr 0.084 0.05 0.1 0.1 <5
Cu 10 2 1.3 - <5
Fe 10 0.3 SDWR:0.3 <5-806
Hg 0.055 0.001 0.002 0.002 <1
Mn 9.6 0.5 SDWR:0.05 <5-1255
Mo 0.27 0.07 - - <5
Ni 1 0.02 - - <542
Pb 0.05 0.01 0 15 <5-61
Sb 0.045 0.005 0.006 0.006 <10-55
Se 0.16 0.01 0.05 0.05 <5
Zn 1.1 3 SDWR:5 <5-2282
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Abstract

To determine microfacies and depositional subenvironments of the Maastrichtian
deposits in the western part of the Kopet-Dagh Basin, one stratigraphic section,
has been selected and analysed. In this section which is located 9.5 kms N-NW of
Jorbat, Maastrichtian deposits are composed of two formations including Kalat (282
m thickness) and Chakhmaghlo (77 m thickness). The Kalat Formation consists of
bioclastic and sandy limestone and the Chakhmaghlo Formation is composed of shale,
marl, limestone and argillaceous limestone. Based on field observations and also
petrographic studies, the lower boundary of the Kalat Formation with the Abderaz
Formation is disconformable. The lower boundary of the Chakhmaghlo Formation
with the Kalat Formation is gradual and conformable, while its upper contact with the
Paleocene Pesteligh Formation is disconformable. Petrographic studies in Maastrichtian
deposits led to recognition of 16 microfacies. These microfacies deposited in 5 facies
belts including tidal flat, lagoon, shoal, reef and fore reef subenvironments in a
carbonate platform.

Keywords: Microfacies, Depositional environments, Maastrichtian, Kalat Formation,
Chakhmaghlo Formation, Western Kopet-Dagh.
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Abstract

The image well theory was used in the study of no flow boundaries effects on the
drawdown around pumping wells. Most studies are concentrated on the vertical no
flow boundaries, while, in some cases these boundaries are not vertical and have
inclinations. To the best of the authors knowledge, the problem of the inclined no flow
boundaries has not been studied yet. The effects of the parallel no flow boundaries
inclination on the drawdown around pumping wells in bounded aquifers is studied here.
The time-drawdown data for vertical boundaries have used the numerical simulation
and also the image well theory. The effects of inclination of the boundaries were only
considered using the numerical simulation. The results of numerical simulations and
image well theory for vertical no flow boundaries were matched completely. The
computed drawdown for observation well in the models with inclined and vertical no
flow boundaries used to compute the difference between them. The difference between
these cases depends on the distance between the boundaries (width of the aquifer) and
the inclination value. The results showed that in large widths and low inclinations, the
computed drawdown in aquifers with vertical boundaries are almost similar with the
computed drawdown in aquifers with inclined boundaries and the differences can be
neglected. In the other words, the difference between the vertical and inclined cases
in smaller widths is so high that even in the low inclinations, the differences can’t be
neglected. It can be concluded that the image well theory as we know, cannot be used

in inclined no flow boundaries.

Keywords: No flow boundaries, Time-Drawdown data, Confined aquifers, Numerical

simulation, Image wells.
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Abstract

The aim of this study is determining systematics and identification of ostracods
genera and species of the e Member of the Qom Formation at the studied section
(Cheshmeh Boroun) for biostratigraphy and age determination, and palaeoecological
investigations considering the abundance and diversity changes of ostracods based on
the collected data.

The abundance and diversity of the ostracods taxa such as Paracypris< Aurila
«Ruggieria «Loxochoncha ¢« Krithe« Xestoleberis, Cytherella mostly suggest a marine
environment with normal salinity and warm climate from ecological point of view.
However, the increase and decrease of these taxa in the studied section indicate the
diversity and abundance changes is related to environmental changes. In fact, this
shows the instability of the environmental conditions which seems to be affected by
the changes of food and oxygen values, and water turbulence. Based on ostracods
assemblages, an Early Miocene age ( Aquitanian- Burdigalian) is exclusively suggested
for the e Member of the Qom Formation at Cheshmeh Boroun stratigraphic section.

Keywords: Ostracoda, Biostratigraphy, Palacoecology, Qom Formation, West of Qom.
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Abstract

Deformed rocks of the Ghasem Abad area are situated in the north-eastern part of
the Kashmar-Kerman structural zone in the north-western part of the Lut block. In this
study, the finite strain analysis was considered based on microstructural analysis of the
different types of deformed rocks. The Fry method was used to determine 2D analysis
of strain ellipsoid and the results were subjected to 3D strain analysis using Flinn
diagram. The mean value of ellipticity (K) is about 1.91 located in the constriction
field of the Flinn diagram showing strain intensity (D) of about 0.54. The intensity of
the strain is increased so that the maximum intensities are distributed along strike slip
faults of the area. The constriction and flattening ellipticity of the strain are remarked
respectively from the northeast-southwest parts and middle part of the study area. The
major axis of the strain ellipsoids in xy plane are sub-parallel to the NE-SW strike slip
faults and were stretched by approaching to the main faults.

Keywords: Ghasem Abad, Kashmar-Kerman structural zone, Microstructural analysis,
Finite strain.
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Abstract

Field studies and satellite images confirmed the existence of linear sand dunes in
the north of Ahangaran region, located in Zirkouh (southern Khorasan province),
east of Iran. In evaluation of sand dunes, totally 21 sand dunes from 5 stations in
different geographical locations were studied. The obtained sedimentological evidence
revealed that Ahangaran sand dunes can be classified into two simple and composite
groups morphologically. Results of sedimentological analysis also indicated a positive
correlation between particle size and morphology of dunes; i.e. with changes in
sedimentological parameters, the morphology of sand dunes grades from simple to
composite forms in central and western part of the studied area. The fine-grained
pattern of crest is another characteristic which were introduced for the studied linear
sand dunes. The comparison of the sedimentological parameters of these sand dunes
with the other places of the world such as Kalahari, Namibia, Australia and Egyptian
Sinai indicate that the Ahangaran sand dunes with an average of 2.34¢ in grain size is
similar to the other regions, but have lower sorting in the range of 0.79 which is more
outstanding than the other parts of the world.

Keywords: Linear dunes, Sedimentology, Morphology, Ahangaran, East of Iran.
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Abstract

In this study the morphotectonic indices for a specified length of the Sefidrud River,
which is located in the meizoseismal area of the 1990 Rudbar earthquake, have been
investigated to constrain the activity of a gap between the Rudbar Fault segments. The
Digital Elevation Model (DEM) with 30 m resolution was used to obtain the elevation
data. Fifteen km of the Sefidrud River also was divided into 100 -meter segments to
calculate the morphotectonic indices. The morphotectonic indices include the sinuosity
(SI), stream-length gradient (SL) and river long profile. The sinuosity in this region,
where the trend of the Rudbar fault cut across the river, is approximately 1-1.5 and
has a lower value relative to the other segments of the river. This indicates that the
uplift possibly affected this region and then indicates the high tectonic activity. The
stream-length gradient in the target region is approximately >3000 and has a higher
value in the region which may be related to the lithological and active tectonic effects.
The high value of SL can be used for determining the regions with high potential for
the landslides along the strike of the Sefidrud River. The Sefidrud long profile, in
aforementioned area, has a bulge or convexity. Such convexity together with the high
value of stream-length gradient can indicate that the tectonic activities are significant
in this region. By comparing the morphotectonic analysis with the seismotectonic
studies such as the Coulomb stress changes due to the 1990 Rudbar earthquake, in
which the high stress zones were detected in this region, it can be cluded that the
studied region has high tectonic activities and consequently its monitoring to prevent

the seismic hazard is essential.

Keywords: Western Alborz, Sefidrud river, Rudbar fault, Morphotectonics, Fault gap.

Ny



Iranian Journal of Geology, Vol. 11, No. 44, Winter 2018

Investigation of Pollution of Water Resources and
Pollution Zoning in the Saroq Watershed (West
Azerbaijan Province)

Hatefi, R.', Shahsavari, A.A.2, Khodaei, K.? and Asadian F.!

1.MSc., Researcher in Department of Environmental Geology, Research Institute of Applied Science,
ACECR

2. Assistant Professor, Researcher in Department of Environmental Geology, Research Institute of
Applied Science, ACECR

Received: 14 March 2017
Accepted: 20 May 2017

Abstract

Arsenic is a toxic element with environmental and health risks. The aim of this
study is to investigate and monitor arsenic concentration level of pollution and its
concentration zoning in the water resources of Saroq watershed. In this study, 45
samples from wells, springs and river were collected in two stages (filtered samples in
the first step and bulk samples in the second step). The position of sampling points was
determined based on expert judgment and random method. Anions were analyzed by
gas chromatography and metals were analyzed by ICP-MS. The overall results indicated
that water was polluted by arsenic in some areas. Evaluation of the origin and zoning
maps of arsenic in water revealed that the source of pollution is both anthropogenic
and geogenic resources. Most of the geogenic sources are located in the north-east and
east of the area on the alteration zones and is resulted from Quaternary volcanic rocks
forming source of the hot springs in the study area. Mining activities are the most
important cause of pollution in the downstream area of the mines in the north of area,
thus, it can be said that anthropogenic origin is a major cause of pollution. Transfering
and re-deposition of arsenic in the study area is controlled by the solution- deposition
and absorb- disposal reactions, which is controlled by Eh and pH. Transporting and
re-deposition of arsenic is done by oxy-hydroxides of this element. In general, except
for the northern and north-western parts, in most parts of the studied area, the level of
pollution is not that much high so by considering appropriate management there will
not be much pollution problem in the area.

Keywords: Arsenic, Zoning, Geogenic, Anthropogenic, Saroq.
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