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Abstract. Iron ore deposits play a significant role in Mongolia’s mineral-based economy and require detailed geo-
logical and geophysical investigation for effective exploration and resource evaluation. This study focuses on the
Bargilt iron ore deposit located in Khentii Province, Mongolia, within the MV-016657 license area operated by the
state-owned enterprise Mongolrostsvetmet. The main objective of the study is to characterize the mineralogical
composition, rock properties, and subsurface distribution of ore-bearing zones for better understanding of the de-
posit’s structure and potential. A combination of field geological mapping, petrographic analysis, and petrophysical
interpretation was used to determine the mineral composition and textural relationships. Representative samples of
ore-bearing (59 samples) and host rocks (440 samples) have been collected, measured and analyzed. Magnetite
was identified as the dominant ore mineral accompanied by minor accessory minerals, while the host rocks are
mainly composed of silicate gangue minerals. Petrophysical data were interpreted to identify subsurface anomalies
associated with iron-enriched zones and to identify structural factors influencing mineralization. The study results
indicate that the iron ore mineralization is structure-controlled and exhibits a variable spatial distribution influenced
by lithological boundaries and fault systems. Integration of geological and petrophysical datasets provides a more
reliable model of ore body geometry and its continuity. The study results demonstrate the effectiveness of combined
methods for improving exploration accuracy and can serve as a basis for further detailed assessment of the Bargilt
iron ore deposit for future development planning.
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MeTpodusnyeckne cBONCTBaA rNOPHLIX NOpoA
XernesopyaHoro mectopoxaeHusa baprunst, MoHronusa

T. Bambacypan®, T. Llort®, Y. XynaHn¢, C. YpxxuHxaHg!

abdMoHeonbckul yHUgepcumem Hayku u mexHosnoaud, YnaH-bamop, MoHeonusi
°[opHO-0602amumernbHbIl KoMbuHam «bop-YHOyp», nposuHyuUss XaHmud, MoHzonus

AHHOmauyusi. MeCTOpOXaeHWS )Xene3HoW pyabl UrpatoT BaXKHYH pofib B 3KOHOMMKE MOHronum, oCHOBaHHOW Ha [00blye
NonesHbIX UCKOMaeMmblX, 1 TpebyoT AeTanbHOro reonormyeckoro 1 reopranyeckoro nsyveHns Ans aeKTMBHON pa3Beaku
N OLEHKN pecypcoB. [laHHOe nccrnefoBaHne NOCBALLEHO MECTOPOXAEHMIO Xene3How pyabl baprunet, pacnonoxeHHoMy B
NPOBUHUMM X3HTUI B MOHIonmmn Ha nuueH3noHHoM yvacTke MV-016657, akcnnyaTupyeMoM rocyaapCTBEHHbIM Npeanpusi-
Tmem «MoHronpocuBeTmeT». OCHOBHas Lenb UCCNefoBaHUs 3aknioyanacb B TOM, YTOObl OXapakTepun3oBaTb MUHEpPanoru-
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YeCKMI cocTaB, CBOMCTBA FOPHbIX MOPOA 1 MyOGnHHOE pacnpeneneHne pyaoHOCHbIX 30H, YTOObI My4lle NOHATb CTPYKTYPY U
noTeHuman MectopoxaeHus. [Ina onpeneneHysi MUHepanbHOrO CocTaBa W TEKCTYPHBIX B3auMOCBs3el Obinv ncnonb3osa-
Hbl METOZbI MOSIEBOrO rE0SIOMYECKOr0 KapTMPOBaHMSI, NeTporpadMyeckoro aHanmnsa u NeTpou3nM4eckon MHTeEpnpeTaumm.
Bbinun cobpaHbl 1 n3amepeHbl NeTpodmsnyeckre napamMmeTpbl, NPoaHanNM3npPoBaHbl penpeseHTaTBHbIE 00pasLbl PyAOHOCHbLIX
(59 obpasuoB) 1 BmeLatoLmx (440 obpasuos) nopoa. MarHeTut Obin MAEHTUULMPOBAH Kak JOMUHUPYIOLLMIA PYOHBIA MUHE-
par, ConpoBOXaaeMblii BTOPOCTENEHHBIMU aKLECCOPHBLIMM MUHEpanami, B TO BPEMSI Kak BMELLaoLLMe Nopoabl B OCHOBHOM
COCTOSIT M3 CUNUKATHbIX >KUIbHbIX MUHepanoB. NeTpodmanyeckne aaHHble Bbinv MHTEPNPETUPOBAHbLI AN onpeaeneHns
noA3eMHbIX aHOMarnui, CBA3aHHbIX C 30HaMy ODOoraLLeHUs! Kene3oM, 1 Ans BbISBNEHNS CTPYKTYPHbIX (DaKTOPOB, BIUSIFOLLMX
Ha MUHepanu3auuio. PesynstaTthl CCneaoBaHWs NOKa3blBatoT, YTO MUHEPanM3aums XXene3Hon pyabl KOHTPONUPYETCS CTPYK-
TYpOW 1 UIMEET NepeMeHHOe NPOCTPaHCTBEHHOE pacrpeaerieHne, Ha KOTOPoe BIUSIKOT NUTOSNOMMYECKNE rpaHnLibl U CUCTEMBI
pas3nomoB. MIHTerpaums reonormyeckmx 1 neTpomanyeckmx Habopos AaHHbIX 0becnevmBaeT bornee HaaeXHY Mogenb re-
OMETPUN PYAHOrO Tena u ero HeMpepbIBHOCTU. Pe3ynkraTtel NPOBEAEHHOIO NCCNeA0BaHWSA 4EMOHCTPUPYIOT 3deKTUBHOCTb
KOMOVHUPOBAHHBLIX METOAOB A5 MOBbILLEHUSI TOYHOCTM pa3BeaKM 1 MOTYT SIBNSATLCS OCHOBOW ANS AanbHEWLIEN AeTanbHo
OLIEHKW XXEene3opyaHOro MectopoxaeHust baprunet ¢ uenbto nnaHnposaHust byayuuen paspaboTku.

Knroyeenie csioga: NnOTHOCTb, MarHUTHas BOCNPUNMYNBOCTb, NONAPU3YEMOCTb, yaeribHOe CONpoTUBIEHNE, reoCTaTUCTuKa.

duHaHcupoesaHue. lccnegoBaHne NpoBOAMIOCH NPY NOAAEPXKKE N COTPYAHMYECTBE rOPHO-060raTuTensHOro KoMbnHaTa
«Bop-YHayp» (npoBuHUMa XaHTui, MoHronmsa) n duHaHCOBOW noaaepxke reomnorvdeckoro dakynsreta MOHronsckoro
YHUBEpCcUTETa Hayku 1 TexHonorui (r. YnaH-batop, MoHronus).

BnazodapHocmu. ABTOpPbI Bblpa)alT MCKPEHHIO 6rnarogapHoCTb reornornyeckoMy AenapTaMeHTy ropHo-oboratu-
TenbHoro kombuHata «bop-YHAyp» 3a LieHHY NMOAAEPXKY U NpefoCcTaBrieHne BblCOKOKAYeCTBEHHbIX MOMEBbIX AaHHbIX,
CNpaBoOYHOW MHOPMaLMN N HaBOPOB reoNorM4ecknX AaHHbIX, HEOOXOAMMBIX AFA NPOBEAEHHOro nccnefoBaHus. ABTo-
pbl TaKke BbipaxatT ocobyto GnarogapHoCTb CTyAeHTaM-reodnsnkaMm MOHIonbLCKoro yHMBepcmTeTa Hayku 1 TEXHOMOTUI
2022-2023 y4ebHoro roga 3a ux noMoLLb 1 BKnaz B UccregoBaHuve.

Ans yumupoeaHusi: bambacypaH T., Uort T., XynaH Y., YpxuHxaHg C. NeTpodusmyeckre CBOMCTBA rOpHbIX NOpos Xe-
nesopyaHoro mectopoxaeHust baprunest, MoHronus // Hayku o 3emne v Hegpononb3oBaHue. 2026. T. 49. Ne 2. C. ?7-?.
https://doi.org/10.21285/2686-9993-2026-49-2-1.

Introduction

Iron deposits are indeed a critical component
of Mongolia’s mineral resources and a key driv-
er of its economic development, often ranking
as the third or fourth largest export contributor
behind coal and copper. This study focuses on
the Bargilt iron ore open-pit mine, operated by
Mongolrostsvetmet State-Owned Enterprise, lo-
cated in Khentii Province, Mongolia. The deposit
is part of mining license MV-016657, covering
an area of approximately 133.08 hectares. The
site represents an important iron deposit within
the regional metallogenic framework of eastern
Mongolia (Fig. 1). The deposit area contains two
iron ore bodies of industrial significance, oriented
in a latitudinal direction (central ore body) and a
longitudinal direction (ore body no. 1). During the
1987 exploration expedition, these ore bodies
were investigated through 10 surface trenches
and 10 boreholes. In the subsequent detailed ex-
ploration conducted in 2009, additional investiga-
tions included seven small-scale surface trench-
es (totaling 364.8 m?) and seven boreholes (total
drilling length of 825.5 m). In parallel with these

works, geophysical surveys were also carried
out. As a result, the 1987 exploration expedition
is considered to have produced relatively com-
prehensive and well-constrained data, allowing
for more reliable geological interpretations com-
pared to earlier studies. In 2020 and 2021, a
total of 31 boreholes (5,906.5 m) were drilled as
part of a deep drilling aimed at increasing the re-
source quantity and upgrading its classification.
Geophysical exploration is based on measuring
variations in the physical properties of rocks and
minerals, including density, magnetic susceptibil-
ity, electrical resistivity, and chargeability. These
physical contrasts generate detectable anoma-
lies that can be used to infer subsurface geo-
logical structures, lithological boundaries, and
ore mineralization zones [1-4]. As well, petro-
physical characterization provides a fundamental
basis for the interpretation of geophysical data
and improves the understanding of lithological
variability, geological structures, and ore-form-
ing processes. The integration of petrophysical
measurements with geophysical observations
enhances the reliability of mineral exploration
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and resource evaluation® 2 [5-7]. Magnetite-rich
skarn deposits exhibit distinct petrophysical con-
trasts relative to the surrounding country rocks,
including elevated density, magnetic suscepti-
bility, and, in some cases, chargeability. These
contrasts produce measurable geophysical
anomalies, making magnetic, gravity, and in-
duced polarization methods effective tools for
the exploration and delineation of skarn-hosted
iron ore deposits [8—11]. In the field area, these
investigations refined the previously obtained
results by providing additional information on the
morphology, geological structure, grade, quality,
and spatial distribution characteristics of the ore
bodies, there by improving the overall geological
model of the deposit.
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In 2023, the petrophysical properties of the
drill core samples were determined using four
parameters: density, resistivity, chargeability, and
magnetic susceptibility.

The main objective of the rock physical prop-
erty study is to determine the fundamental phys-
ical parameters of iron ore-bearing and non-ore
host rocks, and to investigate their spatial distri-
bution, interrelationships, and underlying correla-
tions with geological structures and formations.

In future, this provides a fundamental data-
base for identifying the distinctive physical prop-
erty characteristics of ore and non-ore rocks, im-
proving the detailed characterization of deposit
structure and morphology, and enhancing the
processing and interpretation of multi-borehole
geophysical data across the study area.
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Fig. 1. Location map of the Bargilt iron ore deposit

(according to the Economic Research Institute data, 2014):

1 — railway; 2 — border crossing; 3 — iron ore mine;
4 — jron concentrate mine; 5 — export direction; 6 — domestic direction;

7 — mineral processing plant; 8 — metallurgical plant

Puc. 1. Kapma pacnonoxeHusi Mecmopoxx0eHusi bapaunbm

(no daHHbIM MHCMuUMyma 3KkoHoMu4YecKux uccrsiedoeaHul, 2014 2.):
1 — xene3Has dopoea; 2 — nozpaHuyHbIl nepexod; 3 — xene3opyOHbll pyOHUK;
4 — pyOHUK xene3Ho20 KOHUeHmpama, 5 — 3KCriopmHoe HarnpasneHue; 6 — BHympeHHee HarpasneHue;
7 — oboecamumernbHas ¢ghabpuka; 8 — Memarnnypaudyeckul 3a8o0

"Carmichael R.S. Practical handbook of physical properties of rocks and minerals. New York: CRC Press; 2017, 756 p.
2Dobrynin V.M., Vendel’shtein B.Yu., Kozhevnikov D.A. Petrophysics: a textbook for university students. Moscow: Nedra;

1991, 367 p.
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Materials and methods

The physical properties of the rock samples
from the study area were systematically char-
acterized through of laboratory measurements
and detail procedures. Magnetic susceptibility re-
flects the ability of a rock to become magnetized
in the presence of an external magnetic field and
is largely controlled by the abundance of ferro-
magnetic minerals. This property is widely used
in geophysical exploration to distinguish rock
types and identify mineralized zones [12-16].
All analyses were conducted using calibrated
instruments and facilities of the Geophysics Lab-
oratory, Department of Geology, Mongolian Uni-
versity of Science and Technology (Ulaanbaatar,
Mongolia). Prior to measurement, the samples
were prepared following standard laboratory pro-
tocols to ensure consistency and reliability of the
results. The experimental work was performed
at the sample repository of the Bor-Undur Mine
over the period from June 5 to June 20, 2023.

Sample preparation. The core samples used
in this study were obtained from drilling con-
ducted in 2020 and 2021. Samples selected for
laboratory measurements accepted the required
criteria in terms of dimensions and surface con-
dition to ensure measurement accuracy and re-
producibility. Each sample was systematically
classified and labeled according to its lithological
characteristics prior to analysis.

Magnetic susceptibility measurement. The
magnetic susceptibility of the rock samples was
determined using an MPP probe (MPP-EM2S+,
serial no. MP1131) manufactured by GDD Instru-
ments, Canada. All measurements were carried
out under standard laboratory conditions. For
each sample, measurements were taken on
three orthogonal faces to minimize directional
bias and improve the reliability of the results.

Electrical resistivity and chargeability mea-
surements. The electrical resistivity and charge-
ability M characteristics of the rock samples
were determined using a Sample Core IP Tes-
ter (SCIP), TDLV model (serial no. SC2053),
manufactured by GDD Instruments. Measure-
ments were conducted under controlled labora-
tory conditions employing a standard four-elec-
trode configuration. A constant direct current
was injected into the sample, and the resulting

Haykun o 3emne u Heapononb3oBaHue / ISSN 2686-9993 (print), 2686-7931 (online)

potential difference was measured across the
inner electrodes.

Density measurement. The bulk density of
the rock samples was determined using an MZ-
Z600 electronic densitometer manufactured in
China. The measurements were performed using
a direct mass—volume determination method.
The mass of each sample was measured using
a precision electronic balance, while the volume
was obtained directly from the densitometer un-
der controlled laboratory conditions.

Data processing methodology. To evaluate
the relationships between the physical properties
of the iron ore samples from the Bargilt deposit
and to classify the samples based on their phys-
icochemical characteristics, a combination of
correlation analysis and cluster analysis was ap-
plied. Correlation analysis was used to quantify
the strength and direction of relationships among
the measured physical parameters, while cluster
analysis was employed to group samples with
similar property patterns [17—19]. This integrated
statistical approach enabled the identification
of underlying associations between variables
and facilitated an objective classification of the
samples according to their physical property
similarity. The methodological approaches em-
ployed in this study are summarized in the table
below, which provides an overview of the sta-
tistic techniques used for data processing and
interpretation (Table 1).

Sample classification of the deposit. The
rock samples collected from the study area
were systematically classified based on their
mineralogical composition, spatial distribution
of ore minerals, and iron grade. Based on these
criteria, the samples were categorized into two
principal groups: iron ore-bearing samples and
non-ore (host) rock samples. This classification
was used as a basis for subsequent physico-
chemical analysis and statistical evaluation.
Classification of rock samples from the study
area according to mineralogical composition,
showing ore and non-ore mineral assemblages
in iron ore-bearing and host rocks (Table 2).

During the statistical processing stage, all
sample data were systematically organized and
entered into a structured database to ensure
data consistency and traceability. The compiled
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Table 1. Comparison of correlation and cluster analysis method
Tabnuua 1. CpaBHEHME METOAOB KOPPENSILMOHHOIO U KIacTepHOro aHanmsa

Property Correlation analysis Cluster analysis
_— To identify statistical relationships To classify samples into homogeneous
Objective ) L
between variables groups based on similarity
- C}orrelahon coefficient r . Cluster membership and cluster centroids
Output indicating the strength and direction . o
. . representing group characteristics
of relationships
Bivariate analysis (pairwise relationship Multivariate analysis (simultaneous
Data type . . . ) .
between two variables) consideration of multiple variables)
Methodological Classical statistical method Multllvarlate stgtlstlcal a!naly3|s/ .
approach unsupervised machine learning technique

dataset was subsequently pre-processed and
prepared for further statistical analysis.

Results and discussion

Iron ore-bearing samples. Correlation anal-
ysis shows that the strong positive correlations
(r=0.48-0.611) between density, chargeability,
and magnetic susceptibility are consistent with
the presence of iron ore mineralization, partic-
ularly magnetite-rich zones. The elevated mag-
netic susceptibility and density values suggest
significant concentrations of ferromagnetic min-
erals, while the increased chargeability may indi-
cate the presence of associated sulfide minerals.
The weak negative correlation with resistivity
further supports that the mineralized zones are
relatively conductive compared to surrounding
host rocks (Fig. 2).

Results of K-means clustering applied to
resistivity and chargeability data of 58 iron ore
samples. Blue dots represent individual mea-
surements, while the red marker indicates the
centroid (mean value) of the dataset. The dis-
tribution shows a weak negative correlation

Table 2. Rock sample classification

(r=-0.699), where lower resistivity values are
generally associated with higher chargeability,
reflecting the influence of mineralization. This
trend suggests that combined resistivity and in-
duced polarization parameters can effectively
distinguish mineralized zones from non-miner-
alized host rocks (Fig. 3).

Non-ore (host) rock samples. The correla-
tion heatmap indicates generally weak relation-
ships among density, resistivity, chargeability,
and magnetic susceptibility, with all correlation
coefficients ranging from -0.117 to 0.248 (Fig. 4).
The strongest positive correlation is observed
between density and magnetic susceptibility
(r =0.248), while resistivity and chargeability
show a weak negative correlation (r = -0.117).

Overall, the absence of strong correlation
patterns implies that each physical parameter
contributes relatively independent information
to the dataset. This independence is advanta-
geous for multivariate statistical analysis (e.g.,
clustering or classification), as it reduces redun-
dancy and enhances the ability to discriminate
lithological or mineralization-related variations.

Tabnuua 2. Knaccudmkaumsa o6pasuoB ropHbIX nopos,

Category O6pasupl, copepxalime XenesHy pyay Non-ore (host)
Ore minerals HepyznHble muHeparnbl rock samples
. . - Pyroxene, forsterite, plagioclase,
Primar Magnetite, bismuthinite, hlogopite, chondrodite, brucite ; - ;
y native bismuth phiogoprte, : , orucite, Limestone, diorite gneiss,
tremolite, chlorite, graphite granite gneiss, strongly
Secondar Hematite, chalcopyrite, bismutite, Calcite, epidote, chlorite, ~ skarn-altered rocks,
y malachite, arsenopyrite, pyrite, muscovite, grossular, sericite, fine-grained vein granite
and rare . M . ) :
marcasite, pyrrhotite, ilmenite leucoxene, serpentine, tremolite
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Resistivity** -0.699 -0.25

Magnetic

Density* Resistivity** Chargeability** Magnetic
susceptibility **

Chargeability **

Fig. 2. Correlation coefficient between the physical properties of iron ore samples
Distribution law: * — normal; ** — lognormal
Puc. 2. Koaghgpuyuenm koppensyuu Mmexdy ghuzuyeckumu ceolicmeamu
obpas3suyoe xesie30pyOHbIX Mamepuasoe
3akoH pacnipederneHusi: * — HopmasibHoe; ** — noeHopMaribHoe
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Fig. 3. Cluster analysis results of resistivity and chargeability for iron ore samples:
1 — ore-bearing samples; 2 — linear dependence; 3 — X mean value; 4 — X standard deviation;
5 — Y mean value; 6 — Y standard deviation; 7 — cluster centroid
Puc. 3. PesynbmamsbI kniacmepHo20 aHasu3a yoesibHO20 ConpomuesieHusi u nossipusyemocmu
Onsi o6pa3yoe xeneszocodepxkaujux pyo:
1 — pyOoHOCHbIe 06pa3ubi; 2 — uHeliHasi 3agucumocms,; 3 — cpedHee 3HadeHue X; 4 — cmaHOapmHoe OmkKroHeHue X;
5 — cpedHee 3Ha4deHue Y; 6 — cmaHOapmHoe omkioHeHue Y; 7 — ueHmpoud Kriacmepa
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Chargeability ** Magnetic
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Fig. 4. Correlation coefficient between the physical properties of non-metallic (host) rock samples
Distribution law: * — normal; ** — lognormal
Puc. 4. Koaghgpuyuenm koppensyuu mexoy ¢ghusuyeckumu ceolicmeamu
obpa3yoe HepyOHbIX (eMeuwjarouux) nopood
3BakoH pacnpedeneHusi: * — HopmarbHoe; ** — 1oeHopMaribHoe

In cluster analysis, the relationship be-
tween electrical resistivity and chargeability of
the non-ore (host) rock samples shows a broad
and scattered distribution, indicating significant
lithological heterogeneity within the dataset. Re-
sistivity values span a wide range, while charge-
ability remains relatively constrained within low
to moderate levels, suggesting that the polar-
ization response is not strongly controlled by
resistivity alone (Fig. 5). The absence of a clear
linear correlation between these two parameters
implies that electrical conduction and induced
polarization processes are governed by different
petrophysical factors. Specifically, resistivity is
primarily influenced by pore structure, fluid con-
tent, and mineral connectivity, whereas charge-
ability is more sensitive to the presence and
distribution of disseminated conductive minerals
such as sulfides and graphite.

The centroid of the dataset represents the
average geoelectrical behavior of the host rocks
and indicates a dominantly non-mineralized
background signature. The clustering of most
data points at relatively low chargeability values
further supports the interpretation that sulfide

mineralization is either absent or occurs in very
minor concentrations within the host rock units.
And, the geophysical response suggests that
the host rocks are characterized by resistive
but weakly polarizable properties, consistent
with silicate-dominated lithologies with limited
conductive mineral content. Based on the clus-
ter centroid behavior, each cluster represents a
distinct petrophysical properties with clear lith-
ological and mineralogical implications.

Cluster 1 (iron ore-bearing samples). This
cluster is defined by high magnetic susceptibility,
high chargeability, relatively high density, and
low resistivity. Petrophysically, it represents a
strongly mineralized zone dominated by mag-
netite-rich iron ore. The very high magnetic
response indicates a significant concentration
of ferromagnetic minerals, while the low resis-
tivity suggests enhanced electrical conductivity
due to interconnected ore minerals. Elevated
chargeability further supports the presence of
disseminated metallic phases contributing to
induced polarization effects.

Overall, this cluster corresponds to econom-
ically prospective iron ore zones.
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Fig. 5. Resistivity and chargeabilty clustering results
for non-ore (host) rock samples:
1 — non-ore samples; 2 — linear dependence; 3 — X mean value; 4 — X standard deviation;
5 — Y mean value; 6 — Y standard deviation; 7 — cluster centroid
Puc. 5. Peaynbmam knacmepu3sayuu y0esibHO20 COMpomuesieHus u nosasipusyemocmu
0On1s1 o6pa3yoe HepyOHbIX (eMewjaroujux) NopPoo:
1 — He codepxauwjue pydy obpa3subl; 2 — nuHeliHas 3agucumocms, 3 — cpedHee 3HavyeHue X; 4 — cmaHOapmHoe
omkrioHeHue X; 5 — cpedHee 3HadeHue Y; 6 — cmaHOapmHoe omkrioHeHue Y; 7 — ueHmpouod Krnacmepa

Cluster 2 (non-ore host rocks). This cluster is
characterized by low magnetic susceptibility, low
chargeability, low density, and high resistivity. It
reflects weakly mineralized host rocks dominated
by silicate and non-conductive minerals.

The weak magnetic response indicates mini-
mal ferromagnetic content, while high resistivity
suggests poor electrical conduction and limited
metallic mineral presence. Low chargeability
confirms the absence of significant disseminat-
ed ore minerals. This cluster represents back-
ground geological units with low exploration
potential.

Finally, the clear petrophysical contrast
between the two clusters demonstrates that
magnetic susceptibility and resistivity are the
most diagnostic parameters, while chargeabil-
ity provides additional discrimination strength.
This confirms that cluster analysis is an effec-
tive method for separating iron ore mineraliza-
tion from host rock environments in the study
area (Table 3).

Conclusion

The comparison of physical properties be-
tween iron ore-bearing samples and non-ore
host rocks shows clear and consistent petro-
physical contrasts. Iron ore-bearing samples
exhibit significantly higher density, chargeabil-
ity, and magnetic susceptibility, while showing
much lower resistivity compared to host rocks.
These differences strongly indicate the presence
of magnetite-rich and conductive mineralization
within the ore zones.

The elevated magnetic susceptibility con-
firms a strong ferromagnetic response, likely
controlled by magnetite content. The reduced
resistivity suggests enhanced electrical conduc-
tivity associated with ore mineral distribution,
while the high chargeability reflects the presence
of disseminated metallic minerals contributing to
induced polarization effects. In contrast, the host
rocks are characterized by lower density and
weak petrophysical responses, indicating rela-
tively barren or weakly mineralized lithologies.
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Table 3. Centroid values of physical properties of ore and host rocks in Bargilt area
Tabnuua 3. 3HayeHus1 LEHTPOMAOB (PU3MYECKMX CBOMCTB pyAbl U BMELLaloLWwmx nopoa
B panioHe MmecTopoxaeHus bBaprunt

Density Resistivity Chargeability Magn.et'u.:
usceptibility
(standard (standard (standard
Rock type N A " o (standard
deviation), deviation), deviation), .
kg/m? Ohmxm MV deviation),
x105 8l
Non-ore (host) 440| 2,727 (£204) 1,637 (x/+3.72) 3.73 (x/+1.7) 72 (x/+4.26)
rock samples
Iron ore-bearing 59 | 3,555 (+534) 63 (x/+5.01) 139 (+64.4) 316,228 (x/+3.98)
samples

Note. N —number of samples participating in statistics.

ization from surrounding host rocks and provide
a reliable basis for geophysical exploration and
interpretation in the study area.

Generally, the integrated physical property
analysis demonstrates that magnetic, electrical
resistivity, and induced polarization methods are
highly effective in distinguishing iron ore mineral-
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