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The scientific journal News of the National Academy of Sciences of the Republic of Kazakhstan,
Series of Geology and Technical Sciences has been indexed in the international abstract and citation
database Scopus since 2016 and demonstrates stable bibliometric performance.

The journal is also included in the Emerging Sources Citation Index (ESCI) of the Web of Science
platform (Clarivate Analytics, since 2018).

Indexing in ESCI confirms the journal s compliance with international standards of scientific peer
review and editorial ethics and is considered by Clarivate Analytics as part of the evaluation process
for potential inclusion in the Science Citation Index Expanded (SCIE), Social Sciences Citation Index
(SSCI), and Arts & Humanities Citation Index (AHCI).

Indexing in Scopus and Web of Science ensures high international visibility of publications,
promotes citation growth, and reflects the editorial board’s commitment to publishing relevant,
original, and scientifically significant research in the fields of geology and technical sciences.

«Kazaxcman Pecnybnuxacel ¥immulx 2vlieim akademuscvinvly Xabapnapul. [eonocus wcomne
MEXHUKANBIK  bLILIMOAD Cepuschly eblivlmu dcypuanst 2016 dceinoan 6acman Xanelkapanwlk
peepamusmix JHcaHe EbLILIMUMEMPUATLIK Scopus 0epeKKOPbIHOA UHOEKCmeneol JHeaHe mypaKmol
OUOTUOMEMPUATBIK KOPCemKiumepoi Kepcemin Keneoi.

Convimen kamap ocypran Web of Science naamgpopmacwinviy (Clarivate Analytics, 2018)
Xanvikapanvli peghepamusmix sicamne Haykomempusnwlx oepekkopwl Emerging Sources Citation Index
(ESCI) mizimine eneizineen.

ESCI 0epexkopuvinoa unoekcmenyi scypHAIO0bIH XATbIKAPAbIK SbLILIMU PeYEH3UANAY MATAnmapvl
MeH pe0aKyusIblK SMUKa CMaHoapmmapviia catikecmiein pacmatiosl, conoati-ax, Clarivate Analytics
Komnauuscel mapanvinan oaceiivimovt Science Citation Index Expanded (SCIE), Social Sciences
Citation Index (SSCI) owcone Arts & Humanities Citation Index (AHCI) depexkoprapvina ewneizy
Kapacmulpuliyod.

Scopus  owcone Web of Science Oepexkkoprapvinoa uUHOEKCMENYi  HCAPUATAHBIMOAPOLIH
XanvlKapanvlk 0eyeelioe Heo2apbl CYPAHbICKA ue OOIYbIH KAMMAMACHI3 emeoi, O1apObly 0UeKCos Ay
KopcemKiwimepiniy apmyusina viknan emeoi Jcane pedaKyusiblK alKanbly 2e0n02us MeH MeXHUKATbIK
SBLILIMOAD CANACHIHOA&bL ©3eKMmi, Oipecell JiCoHe EbLIbIMU MYPEbIOaH MAHbI30bl 3epmmeynepoi
JCapuAnay2a YMmuliblColH AUKbIHOALObL.

Hayunwiii sicypran « News of the National Academy of Sciences of the Republic of Kazakhstan, Series
of Geology and Technical Sciencesy c 2016 2o0a undexcupyemcs 6 mesncoyHapooHoll pepepamusHol
u Haykomempuueckou 6aze Oanuwvix Scopus u OeMOHCmpupyem cmabuivHvle OubIUOMempuiecKue
nokasamern.

JKypHan maxaice 8KIHOUEH 6 MENCOYHAPOOHYIO pedhepamueHyio U HAYKOMEmPUYecKyro 6azy OaHHbIX
Emerging Sources Citation Index (ESCI) nramgopmer Web of Science (Clarivate Analytics, 2018).

HUnoexcuposanue ¢ ESCI noomeepoicoaem coomeemcmeue HCYPHALA MENCOYHAPOOHBIM
CMAHOApMam HAyUHO20 PEYeH3UPOBAHUS U PEOAKYUOHHOU IMUKU, d MAKIHCE PACCMAMPUBAEMCS
xomnanueu Clarivate Analytics 6 pamkax oanvHetiue2o exkarouenus uzoanus 6 Science Citation Index
Expanded (SCIE), Social Sciences Citation Index (SSCI) u Arts & Humanities Citation Index (AHCI).

HUnoexcuposanue 6 Scopus u Web of Science obecneuusaem 6bICOKYIO MeHCOYHAPOOHVIO
80CcmMpebosaHHOCMb  NYOIUKAYULl, CHOCOOCMEYem pocmy YumupyeMocmu u noomeepicoaen
cmpemaerue pedaKyuoHHOU Koate2uu nyOIuKo8anms akmyaibHble, OPUSUHATbHbIE U HAYYHO 3HAYUMbLE
UCCIe008AHUS 8 0OIACTIU 2€002UU U MEXHUYECKUX HAVK.
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Abstract. Since the mid-1960s, research aimed at identifying earthquake
precursors has been conducted in many countries. The identification of reliable
earthquake precursors and the development of medium- and short-term forecasts
of earthquake timing and location remain important scientific challenges.
Mercurymetric methods have been applied in geological exploration since the
second half of the twentieth century and have demonstrated their effectiveness
in detecting concealed and buried geological objects. Mercury is characterised
by low chemical reactivity in both oxidative and reductive environments and
exhibits lower chemical activity compared to most chemical elements. The unique
physicochemical properties of mercury, particularly its high migration capacity
combined with relative inertness to other gases, make it suitable for application
in short-term earthquake forecasting and tectonic fault mapping. Measurements
of mercury concentrations in borehole waters, atmospheric air, soil gas, surface
waters and groundwater in seismically active regions reveal anomalous variations
prior to earthquakes and during the aftershock stage. Modelling studies suggest that
mercury release from rocks is directly related to mechanical (geodynamic) stresses
occurring during earthquake preparation and seismic events. A review of previous
studies on mercury concentrations in environmental media within seismically
active zones indicates the considerable potential of mercurymetric methods for
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addressing seismological problems. The availability of modern mercurymetric
instrumentation enables the determination of ultralow mercury concentrations in
various environmental components, supporting the feasibility of this approach.

Keywords: mercurymetry, mercury concentration, tectonic faults, fault
mapping, soil gas, near-surface atmosphere, groundwater, earthquake prediction,
earthquake precursors
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AHHOTanus. OTKeH FachIpAbIH 60-KbUTIapBIHBIH €KIHIII )KapTHICBIHAH OacTan
KONTereH enjepAe JKep CUIKIHICIHIH i3ammapiapblH aHbIKTayFa OarbITTajFaH
3epTTeynep Kyprisine 6actanbl. XKep ciTKiHICTEPiHIH CEHIM/II aJ/IbIH ana Oenrinepin
aliKpIHIAY JKOHE OJIapAbl KOJJaHy HETi3iHJe *Kep CUIKiHICTEepiHIH YaKbIThl MEH
OPHBIH OpTa JKOHE KBICKa Mep3iMi O0JIKay Macernenepi OYTiHTi KyHre JeiiH 03eKTi
60 oTHIp. [laiimanel Kazdamap KeH OpBIHIAPBIH 13/1€Y/TiH CHIHANTHIK 9/TiCi OTKEH
FACBIP/IBIH EKiHIII KapTHICEIHAH OacTal I'e0JIOTHsI CAachlH A KOJIaHBUTBII Kele i
YKOHE JKaCBIPBIH dpi TepeH KOMUITeH KeH HhICAaHIApPhIH aHBIKTay/a ©31HIH KOFaphl
THIMIUTITIH KepcerTi. ChlHAN TOTHIFY J1a, TOTHIKCBI3JAHY peaKIHsuIapblHaa J1a
aca TMacCUBTI OONBIN TaOBIIANbl JKOHE «XHMHSIBIK OEICEeHIUTIK» YHEPrHsCHI
OOMBIHITIA XUMHSITBIK DJIEMEHTTEPiH OachlM KOIIIUITiHEH TOMEH KOPCETKIIIKe
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ne. ColHanThiH Oipereil (QH3MKa-XUMUSIIBIK KacHETTepi, ocipece OHBIH Oacka
ra3fgapra KaTbICThl WHEPTTUTITT JKaFIalbIHIAFbl JKOFAphl KOIi-KOH Kaliieri,
KYMBIC TOXKIpUOeci KOpPCeTKeH IeH, XKep CUIKIHICTepiH KbIcKa Mep3iMii Oomkay
JKOHE TEKTOHUKAJIBIK aKayJap/bl KapTara Tycipy MakcaThlHIa KOJIJaHyFa
MYMKIiHAIK Oepexi. YHFpIMajapia, atMocdepaaa, TOMBIPAK ayachlHJa, COHIAM-
aK CeWCMUKAIBIK OCNICeH/II aliMaKTap/arbl )Kep YCTi OHE JKep acThl CyJapbIHIa
CBIHAI MOJIIIEPIH OJIIEY OHBIH JKep CUIKIHICI alIbIHIAFbI XKOHE JKep CUIKIHICIHIH
JaMy KE3CHIHJET1 KaJIBIITaH THIC ©3TepiCTEepPiH aHBIKTayFa MYMKIHIIK Oepei.
Mojenb ik 3epTTeyIIep/aiH HOTHKENepi OONBIHINA CHIHANTBIH TAY KBIHBICTAPBIHAH
OOIHIN IIBIFyBl MANUBIHABIK KE3CHIHAE JKOHE JKep CUIKiHiCI OapbhIChIHIA acep
€TeTIH MEeXaHWKAIBIK (TeOMHAMUKAIBIK) KYKTeMeJIepMeH Tikeeil OalTaHbICTHI
nen OomkaHanbl. CelicMHKaNBIK O€NceH/al aiMaKTapaarbl KOpIIaFaH opTa
OOBEKTUIEPIHET1 CHIHANI KYypaMbIH 3epTTey OOUbIHIIA OYpBIH JKYpri3iireH
KYMBICTapFa jKacallFaH KhICKAIIIA IOy OVJT 9iCTi CEHCMONIOTHSIIBIK MACeNIenep i
HIelIye KOJMaHy/bIH OONaIIarsl 30p eKeHIH KepceTeli. ATaiaraH 3epTTeyiepi
KYPTi3y YIIIH KOpIIaFaH OPTaHBIH SPTYPIi OOBEKTiIEpiHAeri ChIHANTHIH YIbTpa
TOMEH KOHIICHTPAIMSIAPhIH aHBIKTAyFa MYMKIHIIK OepeTiH 3aMaHayH ChIHAI
eJIIIIeY armaparypachl oap.

Tyiiin ce3mep: ChIHANTHI OJIIICY, CHIHAM MOJIICPi, TCKTOHHUKAIBIK YKapbIKTap,
KapTaFra TYCipy, TOIIbIpaK ayackl, Jkep OeTiHaeri aTMocdepa, )Kep acThl CyIaphbl, Kep
CiNKiHICiH OoMKay, alIbIH ana Oenrinep
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AHHOTaI[I/Iﬂ. Hauunas c CCPCANHLBI 60-x roaoB IMpOHLIOIO BEKa BO MHOI'UX
CTpaHax OBLIM HAYATHI HCCJICA0BaHMA IO MOMUCKY MPEABCCTHUKOB 3CMJ'I€Tp$ICCHI/II>i.
BOHpOCBI OMPCACIICHUA HAJACKHBIX TPCABCCTHUKOB BGMHCTpHCGHI/Iﬁ, a TaKXeE
CpeAHC- U KPATKOCPOYHOI'O MNPOTHO3a BPEMCHU U MECTa BGMHGTp}ICCHHﬁ Ha
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OCHOBE HMX MPUMEHEHHUS 1O HACTOSLIETO BPEMEHU OCTAIOTCS aKTyalbHOU
nmpo0JyieMoii. PTyToMeTpuueckuil METOJI MOMCKOB MECTOPOXKJICHUHN IMMOJIC3HBIX
HCKOIIaeMbIX HayaJl IPUMEHATHCS B T€0JI0OTMUECKOM OTPACIU CO BTOPOH IOJIOBUHBI
MPOIIIOTO BeKa W TMoka3an 3((EKTUBHOCTH B BBISBICHWU CKPBITBIX U CKPBITO-
norpeOeHHBIX 00BEKTOB. PTyTh BechbMa MAacCHBHA KaK B OKHCIUTEIbHBIX, TaK
U B BOCCTAaHOBUTEJBHBIX PEAKUUAX, U 110 BEIUYMHE SHEPIHUH «XUMHYECKOU
AKTUBHOCTW» YCTYIaeT MECTO IIOJIaBISIONIEMY OOJBIIUHCTBY XUMHYECKUX
3JICMEHTOB. Y HUKaJIbHbIC (PU3UKO-XMMHUYECKUE CBOMCTBA PTYTU U, B OCOOCHHOCTH,
€€ BBICOKAs MUTPAIMOHHAsI CIIOCOOHOCTh MPH MHEPTHOCTH K APYTHUM Ta3aM, Kak
MMOKA3bIBACT MPAKTHUKA, MOTYT OBITh MPUMEHEHBI JIJIsi KPATKOCPOYHOTO MPOTHO3a
3eMIICTPSICCHUN ¥ KApTUPOBAHMS TEKTOHUYECKUX pasznomoB. M3mepeHus
CoJiep)KaHMs PTYTH B BOJIe B CKBAKMHAX, B aTMOc(epe, B IOYBEHHOM BO3IyXe, B
MOBEPXHOCTHBIX U TPYHTOBBIX BOJAaX B CEHCMOAKTUBHBIX 30HAX CBUACTEIbCTBYIOT
00 aHOMaJIbHBIX U3MEHEHHSIX €€ KOHIISHTPAIUI TIepe] 3eMIICTPSICCHUEM, a TaKKe
Ha cTaguu pas3BuThsA adrTepmokoB. Ha ocHOBe MOAETBHBIX pabOT BBICKA3aHO
MPEANOIOKEHNUE, YTO BBIXOJI PTYTH M3 TOPHBIX MOPOJ HAaXOIUTCS B IPSIMOU
3aBUCUMOCTH OT MEXaHWYECKUX (TCOAMHAMHYECKUX) Harpy30K, KOTOPBIC
BO3HUKAIOT Ha CTaJUM MOJMOTOBKM M BO Bpemsi 3emuieTpsiceHuid. Kparkuid
0030p paHee TPOBEJCHHBIX WCCICIOBAHUA CONEPKAaHUS PTYTH B OOBEKTax
OKpY KaIoIel Cpe/ibl B CEHCMOAKTUBHBIX 30HAX CBUACTEILCTBYET O MEPCIEKTUBAX
HCIIOJIB30BAHUS METOA IIPH PELLIEHUU CEHCMOJIOTMYECKUX 3a1a4. /{1 mpoBeneHus
STUX MCCIEIOBAaHUN HMEETCS COBpPEMEHHAas PTYyTOMETpUUYEcKas ammaparypa,
MO3BOJISIIONIASL OMPEACISATh YIbTpaMalble KOHIEHTPAIMH PTYTH B Pa3THUHBIX
00BEKTaX OKPYKAIOMICH CPEIIBI.

KuroueBble cjioBa: pTyTOMETpHUS, COICPKAHUE PTYTH, TEKTOHUYECKUE
pa3JIoMbl, KapTUPOBAHUE, TOYBESHHBIN BO3/yX, IPU3EMHast aTMOC(epa, MO [36MHbIC
BOJIbl, IPOTHO3 3€MJIETPSCEHUM, TPEIBECTHUKU

Introduction. The unique physicochemical properties of mercury are
commonly used in the search for mercury and mercury-containing mineral deposits
(polymetallic, gold-silver, antimony deposits, etc.) (Fursov, 1983:206). It has been
discovered that mercury is also an indicator of oil and gas deposits. Due to its high
migratory ability, mercury forms anomalous concentrations in the soil, soil air, and
near-surface atmospheric air above hidden and buried deposits, which can be easily
detected with modern mercury-metering equipment. It is known that the formation
of mineral deposits is associated with tectonic faults, which also serve as channels
for mercury migration from anomalous source objects (deposits) to the Earth’s
surface. Furthermore, it has been established that under dynamic impact on the soil
environment, the anomalous mercury concentrations in the soil air above mineral
deposits increase in proportion to the intensity of the load (Kamberov, 1989:4).

Research Methodology. Starting from the mid-1960s, many countries
began research on the search for earthquake precursors. In particular, studies on
geochemical precursors began after the phenomenon of changes in the chemical
composition of groundwater before and after earthquakes was discovered. Soviet
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scientists, based on five years of observations in the water of a balneological well
in Tashkent, found a threefold increase in the concentration of radon, mercury,
and several other elements, with this elevated level being maintained for six
months before the earthquake. After the earthquake, the concentrations of radon
and mercury decreased below the initial levels (Abdullaev, 2002:352; Abdullaev,
2010:7). Mercury is easily released from rocks during thermodynamic processes,
particularly from the Earth’s crust during earthquakes. In Dushanbe, for example,
approximately one day before the main earthquake on September 29, 1981, the
concentration of gaseous mercury increased by 400% at a distance of 20 km from
the epicenter (Varshal,1984:14). The authors of the studies (Cicerone, 2009:25)
confirm that mercury emanations are a precursor to earthquakes. Research on
mercury emissions showed its anomalous concentrations in seismogenic faults.
Elevated mercury concentrations associated with earthquakes were also found in
groundwater, meaning that during earthquakes, mercury is not only released as
a gas but also detected in underground waters (Koval, 2003:4 a). These findings
provided the basis for the search for hydrogeochemical precursors of earthquakes
and for identifying the most effective precursors among them. The results of these
studies demonstrated the potential for studying mercury content as an earthquake
precursor.

In the theoretical aspect, according to the authors of the study (Schwartzman,
1988:5), it is considered correct to give preference to the study of those chemical
elements and their compounds that meet the following conditions as possible
precursors to earthquakes: 1) they have high physical mobility; 2) they possess low
chemical reactivity. Based on the analysis of the physical properties of chemical
elements, the authors conclude that mercury, compared to other chemical elements,
has a relatively high physical mobility, which determines its potentially high ability
to migrate over long distances in a relatively short period of time. This satisfies
the first condition of the theoretical aspect regarding the search for earthquake
precursors. Mercury is highly passive in both oxidation and reduction reactions
and, in terms of its “chemical activity” energy, is surpassed by the overwhelming
majority of chemical elements, thus fulfilling the second condition. Therefore, the
unique physicochemical properties of mercury make it an important indicator of
the energetic changes occurring in the depths of the Earth’s crust, related to the
development of an earthquake’s epicenter.

In the monograph (Abdullaev, 2002:352), the author also considers the emanation
of mercury vapors in soil air, hydrotherms, and the near-surface atmosphere to be
more promising for detecting deep, activated faults in the theoretical sense, due
to its geochemical stability, inertness, and very high volatility. Observations of
the degassing process show that its intensity changes quite distinctly during the
preparation and occurrence of major earthquakes. Figure 1 presents generalized data
on the composition of free gases in the fault zones of the Kemino-Chilik structure,
which shows that in modern gas emanations in active faults, the absolute value of
CH4 and heavy hydrocarbons increases by three orders of magnitude compared to
background values, while mercury increases by one to two orders of magnitude.
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Figure 1. Composition of free gases in fault zones of the Kemino-Chilik structure

During the implementation of the “Intercosmos - 1988 program in Central
Asia, a team of researchers studied the gas-chemical activity of major faults. A
vast fragmentation zone, 10 km wide, was identified along the Talas-Fergana fault
profile. The central part of this zone is essentially “sealed.” Good permeability
is noted only along its southern and northern borders. Gas emanations, including
mercury, He, and Rn, occur along these channels of the transregional fault, with
intensities an order of magnitude or more higher than in the compacted central part
of the fault and outside its boundaries. The mercury flow is estimated at a level of
10®* mg/1 (Figures 2 and 3).
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Figure 3. Mercury vapor flows and radon emanations above the Issyk-Ata Fault (profile,
Intercosmos, 1988)
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Modeled observations of mercury vapor concentrations in soil air at an
observation shaft near the city of Frunze showed anomalous concentrations just
before the earthquake that occurred on August 23, 1985.

According to (Sultanhodzhaev, 1982:34), promising results were obtained when
measuring mercury content in well water, indicating the potential of using mercury
as a precursor. Chinese scientists (Yangfen, 1989:195) conducted model studies
aimed at investigating the possibility of increasing mercury flow by injecting liquid
under high pressure (fracking) into an aquifer. The results of three experiments
revealed a 50%, 5-fold, and 60-fold increase in mercury content compared to
background levels.

The article (Rasskazov, 2022:3) discusses the results of research on long-term
and short-term variations in mercury (Hg) concentrations in groundwater from 2017
to 2022 on the western shore of Lake Baikal. The variations studied from 2019 to
2022 were associated with the seismic reactivation of active faults in Baikal and
Khubsugul during the 2020-2021 period. The authors concluded that the increase in
mercury concentrations in groundwater was linked to the expansion of the Earth’s
crust, with the highest Hg enrichment caused by aftershocks. Mercury flow depends
on the nature of fault activity, and its elevated concentrations in sedimentary layers
may indicate the release of various forms of mercury from seismically active
faults in the past. The seismic process is reflected in the sequential change in the
ratio of mercury concentration and the redox potential of groundwater (Chebykin,
2022:12). The authors present data from hydrogeochemical monitoring conducted
between 2016 and 2022 at the Kultuk test site, where mercury concentrations in
water at different monitoring stations vary by more than an order of magnitude. The
mercury content in groundwater at Station 8 (Chertova Gora) is the most indicative
for seismological forecasting purposes. From 2017 to the first half of 2019, long-
term (yearly) variations in mercury were observed at the station. With the onset of
Baikal-Khubsugul seismic activity, the variations shifted to short-term (monthly
and weekly) fluctuations, accompanied by an increase in mercury concentration in
groundwater, similar to the 2017-2019 interval. The Baikal-Khubsugul activation
forms a separate interval of long-term increases and decreases in mercury
concentration.

From 10 September 2016 to 9 May 2018, a gradual increase in mercury
concentration was observed, rising from values below the detection limit (<0.009
pg/dm?) to 0.05 pg/dm?. Between 30 May and 28 September 2018, a decrease
in mercury concentration was observed, falling below the detection limit. From
22 December 2018 to 20 January 2019, the mercury concentration reached its
maximum and then gradually decreased to values below the detection limit by 20
June. The period of low mercury concentration continued until 21 December 2019,
began to rise again on 22 January 2020, and then reached episodic peaks typical of
the Baikal-Khubsugul activation. According to the authors of the study (Chebykin,
2022:12), the bay-like drop in mercury concentration, lasting for 6 months, can be
considered as a pre-seismic indicator.
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At the scientific stationary base “Enkhaluk™ of the Institute of Petroleum
and Gas Geology and Geophysics, Siberian Branch of the Russian Academy of
Sciences, the chemical composition and physicochemical parameters of hot spring
water were measured, and samples were taken for mercury concentration analysis.
Annual observations revealed changes in mercury concentrations that accompany
seismic events with magnitudes greater than 4 in the area of the study site (Saeva,
2024:6).

In the mid-1990s, prior to the South Baikal earthquake of 1999, five years of
monitoring were conducted on mercury content in the surface waters of Lake Baikal
at the source of the Angara River, and an increase in mercury concentration was
recorded before the strong South Baikal earthquake (Koval, 2003:5).

Along with studies of mercury in groundwater and wells, work was also carried
out to examine mercury content in well gases (Li Xuanhu,1992:223), based on
which it was concluded that mercury emanations are the best short-term precursor
to earthquakes. An increased concentration of mercury was recorded after the
earthquake in the Tashkent region in April 1966. The authors (Fursov, 1983:206)
suggested that mercury could serve as a precursor to earthquakes. The results
of modeling the processes of earthquake precursor formation under mechanical
stress (Varshall, 1985:463) showed that the increased release of mercury from rock
indicates the onset of the initial phase of the destruction process. Similar studies were
conducted on samples of coal, sylvinite, and carnallite (Perezhilov, 1995:14). It was
found that under loads of approximately 2/3 of the destructive threshold, mercury
vapor emissions increased by 3 to 8 times. In Tajikistan, studies were conducted
on the registration of mercury precursors in natural conditions within a seismically
active zone. In addition to determining mercury content in well waters over more
than two weeks, the flow of mercury vapor from the soil environment was recorded.
It was shown that changes in mercury content in water exhibit significantly greater
inertia compared to changes in the flow of mercury vapor during daily and hourly
sampling. Research conducted on the outskirts of Dushanbe established the high
sensitivity of mercury vapor flow to seismic fluctuations (Stakheev, 1975:7) and
evaluated the correlation between mercury vapor flow registration results and
predictive patterns. From 1981 to 1985, regime observations of changes in gaseous
mercury concentration were conducted on the Issyk-Ata fault zone in soil and
atmospheric air samples (Mozoleva, 1989:9).

It has been established that, in addition to the general trend of changes in mercury
vapor concentrations, there are also spikes in their levels, corresponding to the
Local and Gazli earthquakes. In the study (Ryzhova,2003:7), direct measurements
of mercury (Hg) content in natural gases in real-time at two gas fields, Oposhnya
and Mirnenskoye, revealed short-term variability in Hg concentration across all the
studied gas wells. Their characteristics include the periodicity of their cycles and a
good correlation with the phases of the Earth’s own oscillations.

Conclusion. Thus, a brief overview of previously conducted studies on mercury
content in various environments and across many seismically active regions, aimed
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at exploring and assessing the possibility of using the element as an earthquake
precursor, allows for the following conclusions:

1. The unique physicochemical properties of mercury justify its consideration
not only as a method for searching mineral deposits but also as one of the most
important informants about hydrogeochemical changes occurring in the Earth’s
crust, related to the development of earthquake foci.

2. The high physical mobility and low inertness of mercury to its environment
suggest its potential application as a predictive parameter for medium- and short-
term earthquake forecasting and the mapping of seismically active faults.

3. For reliable identification of fault activity, mercury measurements, particularly
its measurement in soil air, can be effectively used in modified mercury-metric
techniques.
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