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Number of comparisons = 28
Consistency Ratio CR = 4.0%
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Principal eigen value = 8.387
Eigenvector solution: 6 iterations, delta= 7.8E-9
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Plate 1. Some of the important planktic foraminifrea species of the Gurpi Fm. In the Bagh-Gol section (Scale bars 100
um). A. Globotruncanita elevata Brotzen, 1943; B. Globotruncanita angulata Tilev, 1951; C&D. Globotruncanita
stuartiformis Dalbiez, 1955; E. Globotruncana lapparenti Brotzen, 1936; F. Globotruncana ventricosa White, 1928;
G. Globotruncanita conica White, 1928; H. Globotruncana hilli Pessagno, 1967; 1. Globotruncana bulloides Vogler,
19415 J. Globotruncana linneiana D’Orbigny, 1839; K&L. Globotruncana arca Cushman, 1926; M. Globotruncana
orientalis El Naggar, 1966; N. Globotruncana aegyptiaca var. gagnebini Nakkady, 1950; O&P. Globotruncanella
havanensis Voorwijk, 1937; Q. Radotruncana calcarata Cushman, 1927; R. Radotruncana subspinosa Pessagno, 1960;
S&T. Gansserina gansseri Bolli, 1951.
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Plate 2. Some of the important planktic foraminifrea species of the Gurpi Fm. In the Bagh-Gol section (Scale
bars 100 um). A. Contusotruncana patelliformis Gandolfi. 1955; B. Contusotruncana fornicata Plummer, 1931;
C. Macroglobigerinelloides bollii Pessagno, 1967; D. Macroglobigerinelloides prairiehillensis Pessagno, 1967;
E. Macroglobigerinelloides subcarinatus Bronnimann, 1952; F. Macroglobigerinelloides ultramicrus Subbotina,
1949; G. Macroglobigerinelloides messinae Brénnimann, 1952; H. Rugoglobigerina rugosa Plummer, 1926;
1. Rugoglobigerina hexacamerata Bronnimann, 1952; J. Heterohelix striata Ehrenberg, 1839; K. Heterohelix
globulosa Ehrenberg, 1839; L. Planoglobulina carsyaec Plummer, 1931; M. Psedotextularia elegans Rzehak, 1891;
N&O. Muricohedbergella monmouthensis Olsson, 1960; P&Q. Muricohedbergella holmdelensis Olsson, 1960;
R. Trinitella scotti Bronnimann, 1952; S. Contusotruncana patelliformis Gandolfi, 1955; T. Contusotruncana
walfishensis Todd, 19705 U. Pracomurica inconstans Subbotina, 1953; V. Parasubbotina pseudobulloides Plummer,
1927; W. Eoglobigerina eobulloides Morzova, 1959; X. Chiloguemblina sp. Loeblich & Tappan, 1956.
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Plate 3. Some of the important planktic foraminifrea species of the Gurpi Fm. In the Bagh-Gol section (Scale bars 100
um). la-c. Globotruncanita angulata Tilev, 19515 2a-c. Trinitella scotti Brénnimann, 1952; 3a-c. Globotruncanita
conica White, 1928; 4a,b. Abathomphalus mayaroensis Bolli, 19515 S5a.b. Macroglobigerinelloides prairiehillensis
Pessagno, 1967; 6a,b. Planoglobulina carsyae Plummer, 1931; 7a,b. Heterohelix carinata Cushman, 1938;
8a,b. Psedotextularia elegans Rzehak, 1891; 9a.b. Pseudoguembelina costulata Cushman, 1938; 10a,b.
Pseudoguembelina excolata Cushman, 1926; 11a,b. Racemiguembelina fiucticosa Egger, 1900; 12a,b. Parasubbotina
pseudobulloides Plummer, 1927; 13a,b. Globanomalina compressa Plummer, 1927.
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Abstract

In the present research, to explore gypsum reserves in the northwest of Tafresh district,
a complete process including prospecting to reserve estimation has been carried out.
To achieve this goal, first, an extensive area of 4500 km? was investigated using remote
sensing operation through Landsat 8 Operational Land Imager (OLI) images. Using
proper pre-processing and processing techniques containing principal component
analysis, false color band combination, least squares regression and spectral angle
mapper on the images, 17 promising areas scattered in the region were identified. Based
on more detailed studies and field surveys of the promising areas, it was specially
focused on Darbar gypsum deposit located nearby Darbar village. Therefore, a variety
of exploratory activities comprising six trenches with a total volume of 135.61 m?, one
stope (selective mining unit), 1:1000 topographic-geological map, chemical analysis
of 9 samples and drilling of one exploratory borehole with a depth of about 40 m was
performed. The results of the chemical analysis of the samples show that the total
percentage of SO, and CaO compounds for all tested samples is more than 76%. In
addition, the result of the technological test to determine the quality characteristics of
the stone and baking ability in the pilot scale evaluated by Nizar Cement Factory of
Qom is desirable. Gypsum modeling and reserve estimation of this deposit were also
done with the classical method of contour lines using Surfer software. Based on the
calculations, the in-place reserve of Darbar gypsum deposit was estimated 5982610
tons which is a very significant.

Keywords: Gypsum, Northwest of Tafresh, Remote sensing, Landsat 8 (OLI), Reserve
estimation, Contour lines.
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Abstract

In the field of earth sciences, measurements typically yield compositional data that
has a property known as closedness. The application of common statistical methods
to compositional data results in the exclusion of spurious correlations, which in turn
yields findings that are not representative of the underlying data. This article presents a
set of transformations for the opening of closed systems of compositional data. These
transformations include the additive logarithmic ratio (alr), the centered logarithmic ratio
(clr), and the isometric logarithmic ratio (ilr). All of the aforementioned transformations
are defined in terms of logarithms of ratios. The clr transformation was then applied to
a soil chemical data set. The results of applying cluster analysis on the clr-transformed
data were also analyzed using Spearman’s correlation coefficient matrix as distance.
Furthermore, the impact of the clr transformation on spurious correlations, skewness,
and outliers in the data was evaluated using R statistical software.

Keywords: Closedness Property, Compositional data, [.og-ratio transformations, Robust

statistical method, Spurious correlation.
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Abstract

The Kuh-Mil copper (gold) deposit is located 25 km northeast Saveh and in the middle
part of Urmia-Dokhtar magmatic arc. Volcanic and pyroclastic rocks such as andesite,
trachyandesite, andesite basalt with Middle- Late Eocene age are outcropped in this
area. The Late Eocene hypabyssal quartz monzodiorite to monzodiorite intrusive
rocks have been injected into the volcanic rocks. The calc-alkaline igneous rocks
are classified as I-type granitoids, and are related to the magmatic arcs in the active
continental margin and collisional zones. Mineralization is mainly observed as vein-
veinlets, breccia and rarely disseminated forms in intrusive and volcanic rocks.
Primary ore minerals include chalcopyrite (main ore mineral), pyrite, specularite and
hematite, and secondary types include chalcocite, covellite, malachite, goethite and
limonite. Alteration zones are propylitic, argillic, phyllic (quartz, sericite + pyrite),
silicic, iron oxide, tourmalinization and carbonate alteration. In the altered rocks, SiO,,
K,O, Rb, Zr, Nb, Ta, U, Th, and light rare earth elements (LREEs) are enriched, while
the rest of the major oxides, Ba, Sr, Cs, and heavy REEs show depletion. In the Kuh-
Mil mineralization system, Cu has a good positive geochemical correlation with Au,
Ag, Bi, Cd, and As. The homogenization temperature and salinity of fluid inclusion in
quartz vary from 115 °C to 200 °C (average 164 °C) and from 2.68 to 24.67 (average
20.25) wt.% NaCl equivalent, respectively. Based on the homogenization temperature
and salinity, the trapping pressure of fluid inclusions is estimated to be less than 10 bars,
and depth of placement is less than 500 meters. The Kuh-Mil Cu (Au) mineralization
system is classified in the category of intermediate- sulfidation epithermal deposits.

Keywords: Intermediate-sulfidation epithermal, Cu (Au) deposit, Kuh-Mil, Saveh.
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Abstract

Groundwater is the most important source of water in the Bad-Khaled Abad area of
Kashan. With the increase of extraction from the Bad-Khaled Abad aquifer beyond
the renewable capacity the extraction potential of this aquifer has decreased, and the
optimization of the depth of the wells is necessary. Using the model, this research
has investigated the effect of optimized extraction from wells and their depth on the
potential of aquifer exploitation. First, quantitative and qualitative hydrogeological
factors affecting the increase in the depth of the wells were identified, and then, through
utilizing the Analytical Hierarchy Process (AHP) method, the weight of the layers
was determined. Next, they were combined in the GIS environment and five regions
with optimal conditions were proposed for well depth optimization. Afterwards, the
numerical modeling including calibration, validation, and prediction steps was done
using MODFLOW software. Using the created model, and implementing the optimizing
depth of the wells plan in the five proposed areas in a phased manner, the effects of a 20%
increase in extraction of exploitation wells were predicted by examining the changes in
the aquifer water level in the next 10 years. The modeling results show an average drop
of 12 and 13 meters in the southern and eastern parts of the aquifer, respectively. In this
aquifer, increasing depth by more than 9 meters endangers the quality and quantity of

the aquifer storage.

Keywords: Optimizing the well depth, Aquifer modeling, MODFLOW, Bad-Khald
Abad plain.
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Abstract

The use of borehole logs in no-core wells to identify complications related to rock
strata has always been of interest to geologists. Identifying the key levels of sequence
stratification is one of the important parts of the geological characterization of
hydrocarbon reservoirs. In this study, the effectiveness of the Dynamic-Integrated
Prediction Error Filter Analysis (D-INPEFA) of gamma log dynamic error prediction
filter integrated analysis chart in identifying and separating sequences and key stratal
surfaces in Sofikam-1 key well in Gorgan-Gonbad Kavus plain for the Cheleken and
Aghchagyl formations sequence has been evaluated. gamma Log analysis, especially
(D-INPEFA), led to identifying stratal surfaces in Cheleken and Aghchgyl sequences.
Fifteen sequence boundaries, including eight negative boundaries (nb) and seven
positive boundaries (pb), were identified in the Sofikam-1 well using cumulative
error prediction filter analysis. The sequence levels, including formation boundary,
sequence boundary, and maximum flooding surface, were identified. According to the
identified boundaries four third order sequences, were determined in Sofikam-1 well.
Based on this, according to the general trend of the gamma diagram, a regressive trend
was determined for the Cheleken Formation and a progressive trend for the Aghchagyl

Formation.

Keywords: South Caspian Basin, Cheleken and Aghchagyl fms., sedimentary sequence,
borehole log, cyclolog.
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Abstract

In order to study the biostratigraphy of the Gurpi Formation deposits in the northeast
of the Lurestan region, a stratigraphic section (Bagh-gol section) from the Gurpi
Formation in the Sultan anticline was selected and sampled. The Gurpi Formation in
this section is 310 meters thick and is lithologically composed of argillaceous and marly
limestones, marl, and shale. Two formal members of the Seymareh and Imam-Hassan
limestones are present in this section. The lower boundary of the Gurpi Formation with
the Ilam Formation is conformable, and there are iron oxide compounds at boundary.
Its upper boundary with the Pabdeh Formation is discontinuous and conformable. In
the biostratigraphic study, 74 species belonging to 30 genera of planktonic foraminifera
were identified. 7 biozones in the Gurpi Formation and 1 biozone at the base of the
Pabdeh Formation were identified and introduced. Based on the identified biozones,
the age of the Gurpi Formation was determined to be mid to late Early Campanian-Late
Maastrichtian. The statistical study of the ratio of planktonic to benthic foraminifera
and also their placement in the morphotypes of planktonic foraminifera during the
sedimentary sequence of the Gurpi Formation showed changes in the paleodepth of the
sedimentary basin. Based on this, it was determined that the depth of the sedimentary
basin decreased in the middle Campanian and increased in the upper part of the
Campanian and the beginning of the Maastrichtian, and then gradually decreased until
the end of the Maastrichtian.

Keywords: Biostratigraphy, Gurpi Formation, Paleodepth, Planktonic Foraminifera,
Sultan Anticline.
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