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Assessment of Arsenic, Electrical Conductivity, and Dissolved
Solids in the Groundwater of Ghazni City Based on
Hydrochemical and Geological Characteristics.

Asadullah Shakir' Mohammad Sadig Azimi'
V. Department of Engineering Geology and Mining Exploration, Faculty of
Geology and Mines, Ghazni Technical University.
asadullahshakir¥ YA@teug.edu.af

Abstract

An assessment of arsenic, electrical conductivity (EC), and total dissolved solids
(TDS) in the groundwater of Ghazni City was conducted based on hydrochemical and
geological characteristics. The main objectives of the study were to determine
groundwater quality, compare the results with World Health Organization (WHO)
standards, identify potential sources of contamination, and provide practical
recommendations to safeguard public health. This study is of vital importance for the
residents, agriculture, and environment of Ghazni City, as groundwater
contamination—particularly elevated arsenic concentrations—poses a serious threat
to human health. Water samples were collected from seventeen wells, and EC, TDS,
and arsenic concentrations were analyzed using modern laboratory equipment. The
results indicated that £17 of the samples exceeded the WHO guideline value of Y+
pg/L for arsenic, £ Y7 exceeded the permissible limit for EC, and approximately ©¥7
exceeded the acceptable limit for TDS. The mean EC was 4+ + uS/cm, and the average
TDS concentration was 1+ ) mg/L. The mean arsenic concentration was °Y pg/L, with
a maximum recorded value of £+ ug/L. The elevated levels of these parameters are
mainly associated with interactions between groundwater flow and regional rocks and
minerals, reflecting the hydrogeological and geological characteristics of the area. The
findings highlight that continuous groundwater monitoring, control of contamination
sources, and implementation of practical mitigation measures are essential for
protecting public health and ensuring the safety of drinking water.

Keywords: Water quality contamination, Arsenic, Electrical Conductivity (EC),
Geological analysis, Total Dissolved Solids (TDS).
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Abstract:

In this article, methods for calculating limits, derivatives, and integrals of functions
based on infinite series are examined analytically. Classical calculus techniques, like
L'Hépital's Rule and other standard formulas, are useful in many situations, but they
can occasionally be inadequate when handling complex functions. A function can be
expressed in polynomial form using infinite series, especially power series, which
enables the computation of limits, derivatives, and integrals in an organized and
straightforward way.

This approach offers a logical and accurate analytical framework for mathematics in
addition to making otherwise challenging computations easier. Series-based methods
are useful analytical tools in both pure and applied mathematics, as demonstrated by
the study's use of theoretical and analytical approaches to show the technique's
practical efficacy.

One of the main conclusions of the study is that determining the interval of
convergence correctly is crucial to the accuracy of results obtained through infinite
series; if a function is used outside of its convergence domain, the results become
invalid. Furthermore, the study's overall conclusion is that analytical methods based
on infinite series are an efficient, accurate, and trustworthy approach to mathematics
education, learning, and research.

Key Words: integral, analytical techniques, limit, derivative, and infinite series
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Study of the Geological Characteristics and Formation Conditions
of the Polymetallic (Fe—Cu—Au) Mineral Occurrence in Jabal-u-
Saraj District, Parwan Province, Afghanistan.
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1 M.Sc. Student, Department of Geological Engineering and Mines
Exploration, Kabul Polytechnic University, Kabul, Afghanistan.
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Abstract

First and foremost, praise is due to God, whose supreme eminence surpasses human
expression, and “whose blessings defy enumeration.”

This study examines the geological setting, structural controls, and geochemical
characteristics of the mineral occurrence in the Jabal-ul-Siraj District of Parwan
Province, situated V¢ km north of Kabul. The occurrence lies along the Harirod—
Panjshir deep fault on the southern flank of the Salang batholith within the Central
Parapamis tectonic zone (western Hindu Kush). The primary objective is to determine
the relationship between the lithological units, their structural deformation, and the
Cu—Fe = Au mineralization observed in the area.

The lithological assemblage includes mylonitized black shales, oxidized carbonates,
dolomites, small granitic intrusions, serpentinites, altered mafic units such as
amphibolite, and gabbroic dikes. These rock units were formed across several major
geological periods, ranging from the Proterozoic to the Ordovician, Lower
Carboniferous, and Lower Triassic. Mineralization is manifested as hydrothermal
veins hosted mainly within fractured shales, carbonates, and serpentinites. Local
fracture networks, generated by the regional Harirod—Panjshir deep fault system,
provided effective conduits for the migration of hydrothermal fluids and played a
critical role in controlling ore deposition.

Geochemical data indicate that, in addition to copper and iron, several trace elements,
including Ag, Bi, Sb, Au, Cd, Te, Cs, and As, display strong positive correlations with
copper. These associations align with typical signatures of sulfide-zone mineralization
and suggest the involvement of hydrothermal processes with polymetallic enrichment.
Overall, the mineral occurrence in the study area is best classified as a polymetallic
hydrothermal vein-type deposit, enriched primarily in Fe, Cu, Au, and Bi, and
structurally controlled by the Harirod—Panjshir fault system.

Keywords: Polymetallics Sulfide Zone_s Harirod— Panjshir fault, Qol-e-Bahlol,
Hydrothermal.
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Abstract

This investigation, titled “Study and Analysis of the Sedimentary Formations of the
Western Side of the Band-e Amir Area, Bamiyan Province, Based on Bivalve
Fossils,” focuses on the sedimentary units of the Yakawlang district, located
approximately Yo km west of the Bamyan center. The primary objectives of the
research are to determine the relative age of the sedimentary strata, to characterize the
past physical-geographical environmental conditions, and to reconstruct the
depositional history of this region. The research methodology is a mixed-method
approach encompassing library-based research, field studies, and laboratory analyses.
Initially, previous studies, reports, and relevant literature were reviewed;
subsequently, fossil sampling, particularly of bivalves and stratigraphic surveying of
sedimentary layers in the field, was conducted; finally, the collected samples
underwent laboratory identification and taxonomic classification. Following the
examination and analysis of the retrieved bivalve fossils, representatives of the genera
Gryphae, Neithea, Aviculopecten, Pecten, and Inoceramus were identified. The
presence of the index fossil Inoceramus indicates littoral to neritic depositional
settings under warm to semi-warm climatic conditions. Based on these fossil
assemblages, the sedimentary succession of the study area is assigned to the
Campanian—Maastrichtian interval of the Upper Cretaceous. In the recommendations
section, the researcher emphasizes the need for more detailed investigations in
paleoecology, regional biostratigraphy, and comparative analysis of the fossils with
international reference material. In conclusion, the study asserts that bivalve fossils
serve as reliable time-markers in historical geological investigations of central
Afghanistan and that this work establishes a foundation for broader investigations in
adjacent areas.

Keywords: fossil, biostratigraphy, bivalves, geographical conditions, and
Campanian.
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Petrographic, geochemical, and physical-mechanical characteristics of

marble in the Meyan Koh, Malistan District, Ghazni Province
Mohamad Naeem Sarwary'*, Mohammad Latif Rahimi", Rohullah Alizada"
Ghazni Technical University, Geology and Mine Faculty, Geology and Mine
Exploration Department
E-mail: sarwarynaeem®@gmail.com Cell Phone: +4Yvi4aviva<e
ABSTRACT

The principal goal of this paper is to examine the physical-mechanical and
geochemical- mineralogical characteristics and geological structure of the Mianko
Marble deposit in Malistan District of Ghazni Province. To achieve the aim of the
research, numerous library, field, and laboratory methods have been utilized.
In the library methods, various geological reports, publication and maps have been
studied and compiled. In the field methods, structure, texture, and other properties of
the marble and relevant measurements (e.qg., strike, dip, geographic coordinate, length,
and width) from the marble and country rocks have been observed. In addition, around
Y+ marble and country rock samples have been collected from the study area. The
collected samples were analyzed for their geochemical, mineralogical, physical, and
mechanical properties using the lab facilities in Afghanistan Geological Survey,
Ministry of Mines and Petroleum, Department of Geological Engineering and
Exploration of Mines, and Afghannite Laboratories.
The results from physical-mechanical methods show that these marbles have a specific
gravity of Y,%e volumetric Gravity of Y, and uniaxial compressive strength of
£¢A,+ 4, which shows very high strength according to standards. Durability Index is
about 4A,e¥, which indicates a high resistance against erosion and corrosion.
Therefore, it is suggested that the studied marble has relatively high quality.
The results from the petrographic microscope and XRF show that the quantities of
calcite are very high in these marbles; the percentage of calcium is A7, silicon V7,
and organic material less than V7, and the percentage of magnesium is low in these
samples. It can be concluded that the marble from this deposit has monomineralic
composition and is made almost entirely from calcite. Finally, according to the results
of petrographic studies and physical-mechanical properties, it is concluded that these
marbles have a high quality that we can use in different parts of building and
construction materials and decorative tools. In addition, the location of this mine
increases its economic importance.

Key Words: chemical composition, Mechanical-Physical Properties, Petrographic
Study, Physical-Chemical Specifications, X-Ray Fluorescence (XRF) Analysis.
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Investigation of the Relationship between Petrographic
Parameters and the Physical- Mechanical Properties of VVolcanic
Rocks in the Dasht-e- Nawur, Ghazni Province
Shah Hussain Shafayi' Sayed Aziz Sadat’

V. Department of Engineering Geology and Mining Exploration, Faculty of

Geology and Mines, Ghazni Technical University.
Y. Department of Engineering Geology and Mining Exploration, Faculty of

Geology and Mines, Kabul Poly Technic University.
sh.shafayi@teug.edu.af + V4 +AAYA44.

Abstract:

Dasht-e Nawur in Ghazni Province is considered one of the most significant volcanic
domains in Afghanistan. This research was conducted with the aim of investigating
the relationship between petrographic parameters and the physical-mechanical
properties of volcanic rocks in this area. For this purpose, four rock samples were
collected from different locations in the Dasht-e Nawur area, and petrographic studies
and physical-mechanical tests, including thin section preparation, determination of
specific gravity, bulk density, water absorption, and uniaxial compressive strength,
were conducted on them.. The results revealed that these rocks are mainly andesite
and dacite, characterized by porphyritic texture, massive structure, and a
mineralogical composition consisting of plagioclase, hornblende, quartz, biotite, and
opaque minerals. In terms of physical properties, the average specific gravity and bulk
density ranged from Y, A to Y,¥'Y gr/cm3, water absorption was less than Y7, and
porosity was low, indicating suitable quality of these rocks for construction and
infrastructure applications. The uniaxial compressive strength (UCS) ranged between
¢Y and Yo MPa, which, according to international standards, is classified from
medium to high strength. The correlation between petrographic parameters and
physical-mechanical properties demonstrated that an increase in the size and
abundance of phenocrysts, the presence of hydrous minerals, and higher porosity
percentages lead to decreased compressive strength and increased water absorption.
In contrast, the presence of quartz and plagioclase with appropriate grain size and a
compact texture enhances the compressive strength properties of the rocks. Therefore,
petrographic characteristics play a key role in determining the engineering
performance of these rocks and can serve as a reliable basis for their selection in
construction and infrastructure projects.

Keywords: Volcanic Rocks, Physical-Mechanical Properties, Dast-e-Nawur,
Petrographic Parameters, Uniaxial Compressive strength.
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