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Teppuropusi pazpabotkun KopobkoBckoro u JlebennHckoro xene3opyaHbix MectopoxaeHuit Kypckoi
MarHuTHON aHomanuu (KMA) oTHOCHUTCS K NPUPOJHO-TEXHOTEHHOM TeOCHUCTEME, TaK KakK IOJBEpkKEHa
WHTEHCHUBHOM aHTPOTIOTEHHOM Harpy3ke. B KBa3uCTaIllMOHAPHBIX YCIOBUSX BapUAIIMU YPOBHSI MIOJI3EMHBIX BOJT
MPEJCTABISAIOT cO00M MHANKATOP 00BEMHOTO0 1e(hOPMUPOBAHHS KOJIEKTOPA. [ MAPOreonornieckie OTKINKN
ACMHXPOHHBI BapHUalUsM aTMOC(EPHOTO 1aBJIECHUS U UCTIOIb3YOTCS 1J1s ONIPEAEICHUS Ha/IeKHOCTH U30JISILIUU
BOJIOHOCHOI'O TOPU30HTA OT BhIIIIE- M HUYKE3aJIETaloIMX CJI0EB. 3ana3AblBaHe T'HIPOre0I0rH4eCKOro OTKINKa
Ha 3€MHbI€ IPUIIMBbI PACCMAaTPUBAETCS B KAUECTBE OCHOBHOT'O IapaMeTpa JJIsl OLIEHKH BOAOIPOBOAUMOCTH U
MIPOHHUIIAEMOCTH BOJIOHACHIIIIEHHOTO KOJUIEKTOpa. Peakiiys mo3eMHbIX BOJI HA MIPOBEJICHUE TPOMBIITUICHHBIX
B3phIBOB B maxTe KOpOOKOBCKOTO MECTOpPOXIEHHS W B Kapbepe JIeOeqMHCKOro MeCTOpOXKICHUS
PErUCTPUPYETCS MPEUMYIIIECTBEHHO B BUJIE OCIMILISILIUNA ITOPOBOTO JIABJICHHS B CUCTEME «IIJIACT-CKBAKUHAY»
IIPU CEICMUYECKOM BO3/ICHCTBUM.

Hapsiny ¢ kocelicMuaeckumu 3ppexTamMu B psijie CIIydaeB MMOCIIe IPOBECHUS MPOMBIIIICHHBIX B3PHIBOB B
11axTe U Kapbepe MPOCIeKEHbI OCTCEHCMUYECKHE CHIXKEHUS YPOBHS apXei-IpoTepo30HCKOro BOJOHOCHOTO
KOMIUIEKCA, MPUYPOUYEHHOTO K HaApyaHoW Tommie. Cpeaw MOCTCeWCMUYECKUX IPPEKTOB MOTYT OBITh
BBIJICJICHBI JIBa BHU/IA. [IepBBIif — JTOKANBHBIN B BUJE UCKAKEHUS MPUIUBHOTO OTKJIMKA C aMIUTUTYIaMH OT 2
710 7 MM B T€YEHHUE TIEPBBIX YaCOB MOCIIE TPOMBIIINIEHHOTO B3pbiBa. BTOpO#l BU IpeicTaBlIeH MOCTENEHHBIM
CHUKEHUEM YPOBHS Ha MPOTSHKEHUH OT MEPBBIX CYyTOK A0 12. MakcumanibHOE CHUYKEHHUE YPOBHS COCTaBUIIO
30 cM B TeueHue 6 CyTOK Ha IpuBeIcHHOM pacctosiauu 70 M/kr! TTog00HBIE IPOLIECCHI B AIb0-CEHOMAaHCKOM
BOJIOHOCHOM TOPM30HTE HM)KHETO-BEPXHETO MeJla, Pa3BUTOM B IIECUAHBIX OTJIOXKEHUIX, HE OTMEYEHO.

MexaHu3Mbl TOCTCeUCMUYECKUX J(PPEKTOB CBUACTEIBCTBYIOT O HAPYIICHUH MOPOYITYTOH pPEaKIHH
BOJIOHACKHIIIEHHOTO KOJIJIGKTOpPa M OOYCJIOBJIEHBI THUAPOTEOJMHAMUYECKHMHU IPOIECCAMH, CBSI3aHHBIMHU
C OTTOKOM II0/I3€MHBIX BOJ Ha 3allOJIHEHHWE 30H TEXHOTEHHOM M IOJHOBJIEHHON TpeluHoBaTocTU. B
[IEPBOM CJIy4ae JIOKAJbHOE 3MM30]IMYECKOE OCJIOKHEHUE IPWINBHOIO OTKIMKAa MOXET OBbITh BBI3BAHO
CKUH-2PPEKTOM, a WMEHHO W3MEHEHHEM TPCIIMHOBATOCTH OOBOJHEHHBIX MOPOJ B OKOJIOCKBAKUHHOM
IIpOCTpaHcTBE. BOo BTOPOM —TIpOJIOJIKUTENIBHOE CHUKEHHUE NTbE30METPUUECKON TOBEPXHOCTH HOATBEPKIAET
HaJU4HUe TUJIPABINYECKON B3aMMOCBSI3H MEX]Y TPEIIMHHO-IUIACTOBBIMU U TPEUIMHHO-KUJIBHBIMU BOJAMH,
M0JTyYaOIMMHU IIPEUMYILECTBEHHOE Pa3BUTHE B IIPEJIENIAX IIaXTHOIO MOJIS.

HeobOxomuMo OTMETHTBH, YTO 3a O-JICTHUH TepHoj HAOIIOJCHUN MaKCHMAlbHBIC CHIDKCHUS YPOBHS
apxel-npoTepo30MCcKOro BOJOHOCHOI'O KOMILJIEKCA IPOCIEKEHbl NMPU MNPOBEIACHUM B3PbHIBOB B Kamepax,
PacmoI0KEHHBIX HUYKE 0 HAPABIEHUIO TIOA3€MHOI0 TOTOKAOTHOCUTENIbHO TyHKTOBHA0II0ACHNH. J|eTanbHbII
aHaJIN3 TPaUKOB BPEMEHHOTO CHIDKEHUS YPOBHS MOJI3EMHBIX BOJI MIO3BOJIHII OIICHUTH MTHE30IPOBOTHOCTD H
YOpPYTyIo BOA0OTAauy acta. [ToydyeHHble JaHHbIE UCII0JIb30BaHBI JUIsl OIIpeieIeH sl 00111ero 00beMa OTTOKa
BO/Ibl HA 3aIIOJIHEHHE 30H TEXHOI'€HHOM U IMOJIHOBJIIEHHOHN TPELIMHOBATOCTH. [IpociexeHHOe MOCTEeNneHHoe
MOCTCEHCMUYECKOE CHUIKEHUE CBUICTENLCTBYET 00 M3MEHEHHH (DMIIBTPALIMOHHON CTPYKTYPBI MacCHBa.

Hccnedosanue olnonneno 6 pamkax 2ocyoapcmeenno2o 3a0anus Munucmepcmea HayKu U 8b1CULe20
obpazosanus PO (mema Ne 125012200570-5).
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The territory of the Korobkovskoe and Lebedinskoe iron ore deposits of the Kursk Magnetic Anomaly
(KMA) belongs to a natural-technogenic geosystem, as it is subject to intense anthropogenic load. Under quasi-
stationary conditions, variations of underground water level serve as an indicator of volumetric deformation
of the reservoir. Hydrogeological responses are asynchronous to variations in atmospheric pressure. They are
used to determine the reliability of the aquifer’s isolation from overlying and underlying layers. The delay
of the hydrogeological response to Earth tides is considered to be the primary parameter for assessing the
transmissivity and permeability of a water-saturated reservoir. Reactions of underground water to industrial
blasting in the Korobkovskoe deposit mine and the Lebedinskoe deposit quarry are recorded primarily as pore
pressure oscillations in the system «reservoir-well» under seismic impact.

Along with coseismic effects, in some cases after industrial blasts in the mine and quarry, post-seismic
lowerings of the Archean-Proterozoic aquifer level, confined to the above-ore strata, are observed. Two types
of post-seismic effects can be distinguished. The first type is local, manifesting as a distortion of the tidal
response with amplitudes from 2 to 7 mm during the first hours after the industrial blast. The second type is
represented by a gradual water level decrease from the first day up to 12 days. The maximum recorded level
decrease was 30 cm over 6 days at a scaled distance of 70 m/kg'. No such processes were observed in the
Albian-Cenomanian aquifer of Lower-Upper Cretaceous, confined to sandy deposits.

The mechanisms of the recorded post-seismic effects indicate a disturbance in the poroelastic response of the
water-saturated reservoir and are caused by hydrogeodynamic processes associated with groundwater outflow
to fill the zones of technogenic and rejuvenated fracturing. In the first case, the local episodic complication
of the tidal response may be caused by the skin effect, namely, the change in the fracturing of water-bearing
rocks in the near-well space. In the second case, the prolonged lowering of the piezometric surface confirms
the presence of a hydraulic connection between fracture-stratal and fracture-vein waters, which predominantly
develop within the mine field.

It should be noted that over the 6-year observation period, the maximum declines in the level of the Archean-
Proterozoic aquifer were observed during blasts conducted in chambers located downgradient relative to the
observation points. A detailed analysis of the temporal underground water level lowering graphs allowed to
estimate the piezoconductivity and elastic water loss of the aquifer. The obtained data were used to determine
the total volume of water outflow required to fill the zones of technogenic and rejuvenated fracturing. The
observed gradual post-seismic lowering indicates a change in the filtration structure of the massif.
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