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ITpoGaeMa 3KOI0rMYeCK GE30I1aCHON YTUIN3ALMU IPEHAXHBIX BOM, BOSHUKAIOIIUX ITPU OTPabOTKE KO-
PEHHBIX MECTOPOXAEHU aJIMa30B, HA HACTOSILLIMIA MOMEHT MPUOOpPETAET BCe OOJIBIIYI0 3HAYUMOCTD B CBSI-
31 C HEOOXOAMMOCTBIO CHUXKEHMSI TEXHOTEHHOI Harpy3Ku Ha OKPYKAIOIIYIO CPeay U C BBEAEHUEM HOBBIX
9KOJIOTUYECKM 0€30IMacHbIX METOIMK Y TEXHUUECKUX peleHu. JIpeHaxkHbie Boabl JJaaagblHCKOro KuMoep-
JIMTOBOTO ITIOJISI B pa3HbIe MEepUOALI OTPAOOTKM 3aKauynBaIuCh B ydacTKu OkTa6pbckuii (1985—2002 rT.),
Kuenrckuii (2003—2012 rr.), JIeBodepexxnblit (2012—2023 IT.), B HacTosI1Iee BpeMsl IKCILTyaTUpyeTcs yda-
ctok JleBoGepexxHbIii-2. BeitencTBue ucuepiaHus MMojie3HOM eMKOCTHU CYIIECTBYIOIINUX YYACTKOB 3aKauKU
OBbLIY TTOCTABJICHBI 3a/1a4M — OIPEIEIUTh BO3MOXHOCTU AAJbHEMIIIETO NCITOIb30BaHUS KOJUIEKTOPOB TOJI-
LI MHOT'OJIETHEMEP3JIBIX ITOPOJ, Ha IUIOIIAAM PabOT, BBIAEIUTh U OLIEHUTh HanboJiee MepCcrieKTUBHbIE IS
Oymylei 3aKauyku ydacTKU. B kauecTBe 00bEKTOB UCCIEA0BAHMS BICTYIIAIOT TOJIIY BEPXHEKEMOPUINCKUX
OTJIOXKEHUIA, 3ajIeraloline B MOIOLIBEHHO YaCTH TOJIILIKM MHOTOJIETHEMEP3JIbIX IIOPO/I, HIXKE IVIABHBIX 0a-
31COB 3PO3UU TEPPUTOPUHU UccienoBaHmnii. C yyeToM aHajn3a uMelolleiicss MH(GopMaluy Mo KpUOTUIPO-
reoJIOTMYECKOMY, JIUTOJIOrO-(alliaIbHOMY U CTPYKTYPHO-T€0JIOTMYECKOMY CTPOSHUIO 13y4aeMOii TEppU-
TOpMU OblJIa COCTaBJIeHA MPOTrHO3HAas KapTa YYaCTKOB, IMEPCIIEKTUBHBIX JUISI T€OJIOTMYSCKOro U3y4eHUs U
JaJibHEeNIIIei ONBITHOM SKCILIyaTallui, C OLIEHKOM UX MOJIE3HBIX 00beMOB. I1pu MPOrHo31UpyeMbIX IIPUTO-
Kax IpEeHaXHbIX BOJl CTPOUTEILCTBO BhIACICHHBIX YUaCTKOB ITO3BOJIUT IOMOJIHUTEIBHO 3aKadaTh ~40 MIH
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KUMOepauToBOro noJjs 1o cepeaunbl 30-x ronoB XXI B. PaccmaTpuBaeMblil ¢crioco0 3aKayku JpeHasKHBIX
BOJI MOXKET OBITh UCIIOJIb30BaH B CMEXHBIX 00J1aCTSIX TOPHOI IPOMBIIIUIEHHOCTH IIPU OTPAOOTKE HE TOJIBKO
KMMOEPJIUTOBBIX TPYOOK, HO 1 APYTUX TBEPAbIX MOJE3HBIX UCKONAeMBbIX B YCIOBUSIX KPUOJIUTO3OHBDI.
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BBEAEHWE

B nipenenax JanabIHCKOro KUMOEPJIMTOBOTO MOJIST
B HACTOsIIIIee BpeMsI CTaTyC MECTOPOXICHUIT UMEIOT
TpyOoKkm 3apHnna u YoagHad. Tpyoka 3apHuiia — 3To
MepBOE€ KOPEHHOE MECTOPOXKACHNUE AIMa30B, OTKPbI-
TOE HAa TEPPUTOPUHM Hallleit ctpaHbl 21 aBrycra 1954 1.
JI.LA. IlomyraeBoit. MecTopoxneHre B HacCTOsIIEe
BpeMsl oTpabaThiBaeTCsl KapbepoM, B KoHIle 2026 T.
MIPEAIoJaraeTcss BCKPBITUE ITOIMEP3JIOTHBIX Pacco-
JI0B. PecypcHBIi mOTeHIIMAT MECTOPOXKICHMS ITO3BO-
JISIET paccMaTpuBaTh €ro OTPadOTKY KaK MUHUMYM J10
2032 r. B 1955 1. coBEeTCKMM Tre0JIOTOM AMaKNHCKOM
I'PD B.H. lllyknHBIM OBUIO OTKPBITO KpyIHEIIee B
Hallleif cTpaHe KOPEHHOE MECTOPOXIEHUE aaMa-
30B — TpyOKa YmauyHasl. YHUKaJbHBIIA pECypCHBII
MOTEHIIUA MECTOPOXISCHMS IIPEaOIIpeae/in IBYX-
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ASTAIHOCTb €ro OTPabOTKM: BEPXHsIS 4YaCTh OO IIIyOu-
HbI 640 M oTpaGoTaHa KapbepoM B Iiepuonm 1971—
2014 rr., ¢ 2015 1. oTpa®OTKa MOAKAPHLEPHBIX 3aI1aCOB
MIpOJOJDKEHa IIOA3eMHBIM crocodoM. PecypcHbii
MOTEeHIIMAJI MECTOPOXICHMS ITO3BOJISIET BECTU JOOBI-
Yy MOO3E€MHBIM CITOCOOOM IO DIyOuH cBbIine 1600 M
OT ITHEBHOW MNOBEPXHOCTH, T.e. KAK MUHUMYM [IO
2070 1.

IIpu cTpouTenbcTBE Kapbepa YOayHEIM B Havajie
1980-x romoB OBLIM BCKPBITHI BHICOKOMMHEPAIN30-
BaHHbIE IPUPOIHBIEC PACCOJIBI, UYTO MOTPEOOBAJIO pa3-
paboOTKM METONOB M TEXHOJIOTMiI OOpaIleHUsI ¢ HU-
Mmu. B pesynbTaTe KoMIiekca paboT, MpoBeIeHHOTO
crenuagauctaMu AMakuHckoir ['PO, MupHuHCKON
I'PB, U3K CO PAH u MHcTuTyTAa SIKyTHUTIpOANMas,
OBUIO 0OOCHOBAHO U JIOKA3aHO, YTO HamboJee Iep-
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CIIEKTUBHBII CIIOCO0 YTWJIM3AalMK APEHAXHBIX pac-
COJIOB — UX 3aKayKa B Hellpa, IpuyeM JJIsI 3TOTO ObI-
JIO TIPEJIOXKEHO MCIIOIb30BaTh TOJIIIY MHOTOJIETHE-
Mep3iabeix nopon (MMII) [2, 4, 8—10].

JlaHHBIN MeTOoH YCHEIIHO ONpoOOBaH Ha yyacTKe
OKTSI0pbCcKUit, U B MOCEAYIOleM TUPpAXXMPOBaH Ha
yyactkax Kwuenrckmii, JleBobepexnprii n JleBoOe-
pexHbIii-2. 1o Toil mMpUYMHE, YTO MECTOPOXKACHUS
JangblHCKOTO KMMOEpPJIMTOBOIO IIOJNSI HAa CBOEM
“XXN3HEeHHOM IINKJIe” OyoyT M majblie popMHIpoOBaTh
JIpeHaxKHbIe BOABI, MoJJiexkallre 3aKauyke, a MoJie3-
Hasi EeMKOCTb YYaCTKOB, MCIIOJIb3YIOIINX TOJIIILY
MMII, gBiageTcsd KOHEUYHOI, OBIJT BBITIOTHEH IIPO-
THO3 BO3MOXHOCTU JaJbHEUILIEro HMCIOJb30BaHUS
KOJUIEKTOPOB Toainyu MMII, BblIeaeHbBI U OLICHEHBI
HamOoJiee MepCIeKTUBHBIE IUIomanu. /s Beiaese-
HUS MOAXOASIINX 30H HE0O0X0IMMO MpoaHaIUu3UpO-
BaTh OIIBIT SKCILIyaTallX CYIIEeCTBYIOIINX YIaCTKOB
3aKayk¥, OICHUTh ITOBeleHUE CHhOPMHPOBAHHOIO
TEXHOTEHHOI0 BOJOHOCHOTO TOPU30HTA, BBIACIUTH
IMOMCKOBEIE KPUTEPUM CTPYKTYP, IIPUTOMHBIX JIJIST 3a-
Ka4K{ IPEHAXHBIX BOM, OMNpPENEeIUTb MX MOJIE3HYIO
€MKOCTb.

T'eosornueckue ycaosus JlaaapiHCKOro
KUMOEpJIMTOBOTO MOJIS

B npenenax J1anabIHCKOTO KUMOEPJIUTOBOIO MOJISI
reoJIOTUYECKHE YCIOBUS B pa3pe3e CYILIECTBEHHO
pasnuyaiorcs. OcamodHBIil 4eXoJl CIIOXEH MpeuMy-
IIECTBEHHO KapOOHATHBIMU OPOIaMM BEHIA U KEM-
Opusl, TepPUTeHHO-KapOOHATHBIE ITOPOALI HAXOISIT-
¢Sl B MIOTYMHEHHOM ITOJIOKCHUM, TaJIOTeHHbBIC TIpaK-
TUYECKU TTOJTHOCTBIO OTCYTCTBYIOT (He Gosee 0.1%).
O0111ag MOIITHOCTD OCAIOYHOM TOJIIIN OJIST U3MEHSI-
etcs ot 2420 no 2478 m [14].

Bmematorie mopoabsl HEMOCPENCTBEHHO B MH-
tepBajax orpaborku +350/—1500 M KOpeHHBIX Me-
CTOPOXIEHUI aaMa30B TMPENCTaBIeHBI ITOPOAAMM
MaHbIKaiickoit (€, mn) B otM. —1400/—1500 M,
aMsKCUHCKOH (€, em) B oT™M. —1200/—1400 M, Ky-
Maxckoit (€, k) B orm. —1070/—1200 M, ynayHuH-
ckoii (€,_, ud) B otM. —570/—1070 M, HepacuIeHeH-
HOIl U3BECTHSIKOBO-IOJIOMUTOBOI Toniu (€, id) B
ot™. —170/—570 M, mapxuHckoii (€; mr) B OTM.
+230/—170 M 1 MopkokuHCKO# (€; mrk) B oTM.
+350/+230 M cBur. IlepekpbIBalolnue IMOPOALI B
otMm. +370/+350 M mpeacTaBlIeHbl MaJOMOIIHBIMU
TepPUTEHHBIMU OTJIOXKEHUSIMU YETBEPTHUIHOTO BO3-
pacTa M YacTMYHO, KakK IpaBWJIO, Ha BOoIOpas3aenax,
BYJIKAHOTEHHBIMU TTopojamMu Tpuaca [12].

CTpyKTypHBIE 3TaXXU pasaelieHbl MeXOy coboit
repepbiBaMi B OCAJKOHAKOIUIEHWM, YIJIOBBIMU U
cTpaTurpaduiecKMMU HECOTIACUSIMU.

HuxHeraneo30iickiie MOpOAbl YaCTUYHO IIepe-
KPBITHI BYJIKAHOT€HHBIMHU TIOPOJAMU Tpraca U OTJIO-
XKEHUSIMHU YeTBEPTUYHOTO Bo3pacTta. Marmaruye-
CKHe 00pa3oBaHMUs TIOJB3YIOTCS HE3HAYMTEIbHBIM
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pacnpoCTpaHEHUEM U TIPEICTaBIeHbl HEBbIXOASIIN-
MU Ha IOBEPXHOCTh CUJIJIAMU U JaiikaMU 10JIEPUTOB,
BBITIOJIHSIIOIIMMUY PeTUOHAIbLHBIE pa3ioMbl [ 12].

CrpykTypHas no3uiius JajigbIHCKOro KuMoepJim-
TOBOTO TOJISI ONIPENEISISTCS ITOJIOXKEHMEM €ro B IIpe-
nenax JanmeiHcKoM (Jiekcypbl, pa3ouToil Ha OJIOKH
Bumoiicko-MapXuHCKOI 30HOM TITyOMHHBIX CyOMe-
PUINOHAJBHBIX Pa3JIOMOB, KOHTPOJIUPYIOIIUX CPe-
HeTaJe030MCKUI TpanmoBeIii MarmMaTu3M. B mipene-
Jlax (haekcypbl BBIACISIOTCS Pa3HOIUIAHOBBIE THIIbI
IUIMKATUBHBIX 1 TU3bIOHKTUBHBIX OucIoKanuii. Ye-
pes Bcio Teppuropuio ¢ C3 Ha OB (110 asumyty 165°)
npotrgaruBaercs: Cuanrupo-MapxuHCKUiIT pas3jioM,
BBIACICHHBIII B KPpUCTAJUIMYECKOM (PYHOAMEHTE IIO
pe3yibTaTaM TeoUu3ndecKux ucciaemoBaHuil. Paz-
JIOM IIpOcCJIeXXUBaeTcsl B (PyHAAMEHTE W HVKHEIT ya-
CTH OCaJO4YHOIOo 4exJia II0 IITOKOOOpa3HBIM MHTPY-
3USIM OCHOBHOIO cocTaBa. MOHOKJIMHAJIb OCallo4-
HBIX IIOPON OCJOXHEHa KpynHOM JlaaabIHCKOM
daexcypoii, mporsarusatomieiics ¢ C3 Ha FOB. Cese-
PO-BOCTOYHOE €€ KPbLJIO MPUITOIHSTO, a Ioro-3arai-
HOE OITYILIEHO; 3aJIcTaHNe MOPOJ Ha KPLUIbSIX CyOTro-
pu3oHTanbHOe. HemocpencTBeHHO TpyOKa YmauHas
pacrojiokeHa B OIlyLLIEHHOM Kpblie aiablHCKOM
daexcypnl. Uepes TeppUTOPHUIO UCCIENOBaHUST MPO-
TSTUBaeTCsI KpyIHbIA OKTIOPbCKUIA pa3ioM, IpPO-
CJIeXXMBAIOIIMICS Yepe3 BCIO IUIOIIAAb IO a3uMyTy
300°—315°, B oTMeTKax HUXKHEKeMOPUICKUX OTJIO-
KEHUI1 OH IIpeACTaBJIeH cepueil COMMKEHHBIX cOpo-
COB, CyMMapHasl aMILJIUTy1a KOTOPBIX KOJeOJeTCs B
npenenax 50—150 m. Tak e BbIaEIalOTCs 00Jiee MEJI-
K1e peTMOHAJIbHbIE ¥ KMMOEPJIUTKOHTPOIUPYIOIINE
pa3IOMBlI.

Tunporeooruueckue ycaosus /1aiibHCKOro
KHMOEPIMTOBOTO TOJIS

Iuoporeonorndeckue yciaoBusti  daagbIHCKOTO
KNUMOEPIIMTOBOTO TOJISI OMPEAEISIIOTCS ero NpuHaI-
JIEXXHOCTBIO K couteHeHuo OneHekckoro u BepxHe-
BUJIIOMCKOTO apre3naHcKux OacceitHoB [1, 6]. Ilo
MPUYNHE HE3HAUUTEIIbHOCTU BIIMSIHUSI, 4 TAKXKE OT-
CYTCTBUSI TIEPCIIEKTUB UCITOJIb30BaHUS HAIMEP3JI0T-
HBIX M MEXMEP3/JIOTHBIX BOH, OOBEKTOM H3Yy4EeHUS
BBICTYITAIOT ITOAMEP3JIOTHBIE TPUPOIHEBIE PACCOJHI.
B nipenenax ocamoyHoro yexjia B OTMETKaxX oTpadboT-
KM U IIPSIMOTO TEXHOTEHHOTO BIIMSIHUSI OT IIpolecca
OTKAYKM-3aKAYKW BBIICISIOT CJIeAYIOIIe BOJOHOC-
HBIe KOMILIeKehI [11, 17]:

1. IlepBBIif OT TOBEPXHOCTU IOAMEP3IOTHBIN
BEpPXHEKEMOPUIICKMIT BogoHOCHBIN KoMIuiekc (BBK)
SIBJISIETCSI HAaUMeHee BOJOOOMIbHBIM KOMILJIEKCOM B
npenegax nusydaemoit reppuropuur. OT THEBHOM I10-
BEPXHOCTH OH OTAeJieH Tojmieid (150—250 m) MMII
OJIIOHWHCKOM, OHXOMIOPSIXCKOM UM MOPKOKMHCKOM
CBUT. AOCOJIOTHasi OTMETKa KPOBJU COCTaBJSIET
+99/+180 M. IlomoiiBoit KOMILIEKCa CIYXKUT HUXK-
HSIS1 YacTh pa3pe3a MapXMHCKOUM CBUTHI, HAXOAs111asl -
cs1 Ha a0coIoTHBIX oTMeTKax —180/—200 m. O6mas
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MOIITHOCTb BOOOHOCHOIO KoMIuieKca mocturaet 300 m,
3¢ deKTUBHASI MOIIHOCTh KOJJIEKTOPOB PEAKO Ipe-
BhilIaeT 50 M. BogoBMelalommuMuy IIopogaMu SIBJISI-
IOTCSI TPELIMHOBAThHIE M KAaBEPHO3HBIE N3BECTHSIKU U
JTOJIOMUTHI MOPKOKMHCKOI 1 MapXMHCKOM CBUT. Bo-
JOHOCHBIM KOMILJIEKC HaIlopHbIA. Hamopsl Hag
KpOBJei B ecTeCTBeHHBIX yciioBusax ~20—50 M. Ko-
apunreHT nnposoaumoctu (T) coctaBasger ot 0.001
1o 0.3 (pexko no 1.0) M?/cyr. MuHepanusauus pac-
cosioB 10 300 r/1. BomoHOCHBI KOMILIEKC TIPU T10JI-
HOM JIpEHUPOBAHUU (DOPMUPYET IIPUTOKHU K Kapbepy
pynHuKka Yaauneii 10 m3/cyr. B Hacrosimee Bpems
BOIOHOCHBIM KOMILIEKC B IIpeesiax KapbepHOIO MO-
JISI CYILLIECTBEHHO CAPEHUPOBAaH, B MOMEHT BCKPBITUS
nputoku gocturanu 1000 m3/cyt. IIputok U3 Bepx-
HEeKeMOpHIICKOTO KOMILJIeKca B Kapbep TPyOKu 3ap-
HULIA OYIET COCTaBIATH He 6osee 50 M3/cyT.

2. BTopoit oT TOBEepXHOCTH — CpeIHEKeMOpHii-
cKkuii BomoHocHBIN KoMiuieke (CBK), cocTosuii u3
JIBYX BOIOHOCHBIX Topu30HTOB CBI'-1 n1 CBI-2. AG-
COJTIOTHASI OTMETKa KPOBIMU KOMIUIEKCA COCTaBJISICT
—200/—240 m. ITogourBoit KOMIIeKca CIY>KUT HUXK-
HsIsI 9acCTh pa3pe3a YIaYHMHCKOM CBUTHI, HAXOMSIIA~
sIcsT Ha abcomoTHBIX otMeTKax —1000/—1050 M. O6-
mast MoiHocth CBK mocturaer 600—650 M, acdbdek-
THUBHasE MOIIHOCTb KOJUIEKTOPOB cocTaBiisieT 200—
250 M. BomoBMemiarommMu IIOpOJaMU  SIBIISIOTCS
TPELIMHOBAaThIE ¥ KABEPHO3HbIE U3BECTHIKM U JI0JIO-
MUTHI HEePacCWICHEHHON W3BECTHSIKOBO-IOJIOMUTO-
BOH TOJIIIM U YIAYHWHCKOM CBUTHI.

CBI'-1 npuypoueH K KapOOHATHBIM OTJIOXKEHUSIM
M3BECTHSIKOBO-IOJOMUTOBOM TOJIIN MaKCHUMajlb-
HOM MOIIHOCThIO OKojio 480 M. I'paHuila MexXmay
HMKHUM Topu3oHToM BBK 1 mepBbIM BOZOHOCHBIM
ropuzonToM CBK mpoxoguT mo momoimiBe IepBOi
MaykKy MapXUHCKOM cBUTHI. IlomoimiBoii ropu3oHTa
CJIyXaT TUIOTHBIE, IPaKTUYECKU BOAOYIIOPHBIC SITH-
(UTOHOBEIE M OPraHOTCHHO-OOJIOMOYHBIE HM3BECT-
HSIKM YOAYHUHCKON Mayku HMXKHEro M CPEIHEro
KeMOpus.

CBI'-2 nmpuypodeH K yIaYHWHCKOUN CBUTE, TIpEI-
CTaBJICHHOM pU(MOBLIMUA KaBEPHO3HO-TPEIIMHOBA-
TBIMU M3BECTHSKAMU U JOJIOMHUTAMU (MOIIHOCTBIO
1o 450—500 m). Kposieit ropu3oHTa CiayXaT IIMHM-
CThIe MAYKU KapOOHATHBIX Mopox. ITomomBoii sBisi-
IOTCSI TUIOTHBIE, IPAKTUYECKU BOAOYITOPHBIE SIU(PU-
TOHOBBIE Y OPraHOT€HHO-00JIOMOYHBIE U3BECTHSIKU
YIAYHUHCKOM CBUTHI.

BomoHocHBII KOMITJIEKC HaITOpHBIi. Hammopsr Hax
KpOBJielf B eCTeCTBEHHBIX yclioBUsX ~350—450 m.
Koadpduument nposoaumoctu (T) cocrasiseT oT
2.5 1o 40 (peako mo 60.0) M2/cyr. MuHepanu3aLus
pacconoB 10 400 r/n1. BomoHOCHBINM KOMIUIEKC IIpU
MOJIHOM IPEHUPOBAHUM OyIeT POPMUPOBATH ITPUTO-
KA K TIOO3¢MHBIM TOPHBIM BBIpaOOTKAM pyITHHKA
Vnaunslii (paguycom 1000 m) 14000 m3/cyT. B HacTo-
sIIee BpeMs BOTOHOCHBIM KOMIUIEKC B TIpemeiiax
IIAXTHOTO MOJISl CYIIECTBEHHO OCYIIIEH TOJIbKO B UH-
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tepBasie CBI'-1 (rop. —465 M), IpUypOYEHHOTO M3-
BECTHSIKOBO-JI0JIOMUTOBO# Mayke, MPUTOK K TIOM-
3eMHBIM TOPHBIM BbIPAOOTKAaM PYIHUKA COCTaBJISIET
10 9000 M3/cyr. ITporHosusbiii nputok us CBI B kKa-
pbep TpyOKM 3apHuIIa OyIOeT COCTaBIISITb He OoJjiee
600 M3/cyT.

3. TpeTuit OT MOBEPXHOCTU — HIKHEKeMOpHUii-
ckuit BomoHocHBIM kKomiuieke (HBI'), mpuypouen-
HbIA TPEUMYIIIECTBEHHO K OKPEMHEHHBIM TTOPUCTO-
KaBEPHO3HBIM [I0JIOMUTaM KyMaxcKoi CBUTHI (€, k)
U BOIIOPOCJIEBbIM M3BECTHSIKAM 3MSIKCUHCKOI (€, em)
cBUTHI. KpoBiieit BOMOHOCHOTO TOPU30HTA SIBJISIIOTCS
OpPraHOT€HHO-00JIOMOYHbIE M3BECTHSKM YIauYHUH-
CKOM CBUTHI, a TIOJOILIBON — BOAOPOCJEBbIE U3BECT-
HSIKM DMSKCUHCKOH CBUTBI. AOCOJIOTHasi OTMETKa
kpoBiau coctaBisier —1050/—1100 M. IlomomrBoii
KOMIIJIeKca CIIYXXUT HUKHSISI 4acTh pas3pe3a dMSIK-
CUHCKOI CBUTBI, HaxoAsIIasicsd Ha abCOJIIOTHBIX OT-
MmeTKax —1400/—1450 m. O6mas momHocth HBT
pocturaer 300—350 M, a¢ddexkTuBHaAsE MOIIHOCTb
kosekTopoB 100—150 M. BogpoBMelalonmmmMuy Imopo-
JIaMU SIBJISIOTCSI TPELIMHOBAThIE U KABEPHO3HbIE U3-
BECTHSIKU M JOJOMUTBHI KyMaxCKOi M 3MSIKCUHCKO
CcBUT. BolOHOCHBIN KOMILJIEKC HamopHblii. Hamopsl
Haja KpoBjeit B ecTeCTBEHHBIX ycaoBusx ~1000—
1200 m. Koadduument npoBoaumoctu (T) cocras-
nsieT ot 15 1o 100 (peako o 150—200) m?/cyt. Mune-
panuzanus paccoiaoB 10 420 r/1. BomoHOCHBIIT KOM-
TJIEKC TIPU MTOJTHOM APEHUPOBAaHUH OyIeT POPMUPO-
BaTh MPUTOKU K TOA3EMHBIM TOPHBIM BbIpaOOTKaM
pyaHuKa Yaaunsiii (paguycom 1000 m) 40000 m3/cyT.
B Hacrosiiiee BpemMst BOIOHOCHBIH KOMIUIEKC HE BCKPBbIT.
ITmarmpyemast nata BCKpBITUS — KoHel 30-X TOmoB
XXI B.

KpuorenHoe crpoeHne ocagoYHbIX TOJIIL U KM~
OepJMTOB U3yYEeHO B palioHe TpyOKM YmauyHasi Ipu
JIeTaJJbHOM OIIMCAaHUM KepHa CKBaXXWH, IPOOypeH-
HBIX B JomuHax pek JamnerH, CHITBIKAH M Ha BOJIO-
pasznenax. B moponax ¢ HeHapyllI€HHBIM 3aJleTaHUuEeM
J10 mryounHsbl 15—30 M BeIgeasseTcsI HanboJiee JIbIoHa -
CBHIECHHBIN Topu30HT. [TopomaM CBOMNCTBEHHBI Tpe-
IIMHHBIE U TJIACTOBO-TPEIIMHHbIE HE3aKOHOMEPHO-
ceTJyaThle ITOJTHOBBIPAXKEHHbIE KPUOTEHHEBIE TEKCTY-
pbl. O0beMHad JbIUCTOCTh cocTaBasgeT 20—30%. Ha
IJIyOMHE CBHBIIIE 25 M OCHOBHOM (pOH TpEeIIMHOBATO-
CTHU OIIpeNesaeTCs HaJIM4YueM TPEILIMH HarjacTOBa-
HUs. JlenssHble BKIIIOUEHUS TUITMYHBI 1711 KOHTAKTOB
MOPOJ, PA3JIUYHOIO JIMTOJOro-MeTporpadpruueckKoro
COCTaBa, a UMEHHO NIMHUCTBIX U JOJIOMUTU3UPOBAH-
HBIX M3BECTHSIKOB, M3BECTHSIKOB M MEpPTeJIeid U T.I1.

ITnoTHbIE MOpOAK! (M3BECTHSIKU, TOJTOMUTHI) pa3-
OUTBHI BEepTUKAJIBbHBIMU U HAKJIOHHBIMU TPEIIMHAMU
ckosia mmpuHoi 0.5—2.0 cMm. Takke (UKCHUPYIOTCS
WHTEPBAJIbI IOPUCTHIX Y KABEPHO3HBIX U3BECTHSIKOB.
Juametp xaBepH coctasisgeT 0.2—0.5 cM, a nHOTHA
Jocturaetr 2.0 cM. Mep3ible mopoabl UMEIOT Tpe-
IIUHHbBIE, TUIACTOBO-TPEIIVHHBIE W IJIACTOBO-TpE-
IIMHHO-KApPCTOBbIE KPUOTEHHBIE TeKCTYypHl. Jlem B
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Taomna 1. KoMmruiekc morucKoBbIX MPU3HAKOB (KPUTEPU-
€B) CTPYKTYpP NMPUTOAHBIX JJIsI 3aKaYKW JPEHAXKHBIX BOI B

XapakTepucTuka npu3Haka

TlouckoBblit MpU3HAK
(kputepusi)

PervnoHanbHble TEKTOHUYECKUE
HapylLIEHUS U OTepsIIolasi Tpe-
IIMHOBATOCTh

TexToHnYecKUit

CTpyKTYpHBIt OtpuuarenbHble, HEPABHOMEPHO
OIYIIIEHHBIE CTPYKTYPHI B MEP3-
JIOH TOJIIIIEe BepXHEKEMOPUIICKIX

OTJIOXEeHUI

leoduznueckuit OrpuliaTesibHbIe TPABUTALIOH -
Hble AHOMAJIUH; IMHEHBIE aHO-
MaJIuU 3JIEKTPUIECKOTO
COIPOTUBJIEHUS; TOKAJTbHbIE
MarHuTHbIE aHOMaJINU TPYOOU -

HOro n 1a€4HOro TuIioB

l'azopmHamuueckue Pa3HOHaHpaBJICHHbIC JBWKCHU A

BO3JlyXa B CTBOJIAX CKBaXXUH
I'eomopdonornyeckuii| Bo3BellIeHHBIC TUIOIIAIN 1
BOAOpAa3e/bHbIC yYaCTKU C MaK-
CUMAaJIBHOM TONIIEN MEP3IBIX

Topo,

Iunporeosornyeckue | [MoBbllieHHbIE (DUIBTPALIMOHHO-
€MKOCTHbIE 1ToKa3aTeu MoI-
MEepP3JI0THOTO TOPU30HTA

TemnepartypHbie CymiecTBoBaHHE aHOMAaJIbHBIX

TEeMIIEpaTypPHBIX 30H BHYTPHU
Mep3JI0TO SIpyca KPUOJIUTO-

cephl

TpeIINHAaX YUCTHIN, TPO3padyHbIif, THOTIA B €r0 Mac-
ce 3aKJIIOYEeHBI MPOIIACTKM Mepreyeil M M3BeCTHSI-
KoB. OO0beMHasl JILAUCTOCTb TOPOA M3MEHSIETCS MO
paspesy ot 20 10 5%. BinaxXHOCTh NIMHUCTHIX U3BECT-
HSIKOB cocTaBiisieT 6—14%. B psime ciydaeB CKBaXu-
HaMU BCKPBITHI MMAYKX MOHOJIMTHBIX KPEMKUX W3-
BECTHSIKOB U JOJIOMUTOB MOIITHOCTBIO 2—5 M. [TneH-
KA JbIa BHU3YAJIbHO BHIHBI TOJBKO Ha CKOJE
o6pa3ios. [Togomsa MMII dukcupyercst Ha ryou-
He 70—230 M. Bi1aXkKHOCTb 3THUX JTUTOJOTUUECKUX Pa3-
HOCTelt He TIpeBbImaet 1—2%.

Hitxe 1o paspesy 10 KpOBIIM IEPBOTO OT TTOBEPX-
HOCTM BOJOHOCHOTO KOMILIEKCA MPOCIEXKNBAETCS
40—60-MeTpoBast TOJIIA MOPO3HBIX TOPHBIX MOPOL
0e3 BKIIFOUCHMIA JThIA.

KproreHHoe cTpoeHre 0CamOIHBIX TTOPOI B 30HAX
TEeKTOHUYECKUX HapylleHUil M3y4eHO TI0 KepHY
CKBaXWH myouHoi 150—260 M. YcTaHOBIIEHO, YTO
30HBI IPOOJICHUS OCATOYHOTO Yexja OTIIMIAIOTCS
WHTEHCUBHOI TPEIIMHOBATOCTbIO M CBSI3AHHOM C
Hell TpaucToCcTho. [1opoabl B HUX MeCcTaMU TIpeBpa-
IIEHBI B IIIEOCHDb M CLIIEMESHTHUPOBAHEI JIBIOM. B mipn-

FEOBKOJIOIrvsd. UHXEHEPHAA T'EOJIOTUA. THAPOTEOJIOTUA. TEOKPUOJIOTHUA  Ne 2

IMOBEPXHOCTHBIX MHTEPBAJIaX B 3TOM CJIy4ae OTMeda-
I0TCSI paCIlIMPEeHHBIE TPEIIUHHBIC, TPEIIUHHO-KUJIb-
HBIe 1 0a3ajbHBIE KpUOTeHHBIe TeKCTYyphl. Hike 110
pa3pesy ocagouyHble TOJIIM Pa30oUThl BEPTUKAIbHbBI-
MU 1 HAaKJIOHHBIMU TpelIruHaMu IupuHoi oT 0.5 mo
12.0 cMm. B unTepBae rimyouH 30—180 M rmopobl Tak-
Ke OTIMYAIOTCI 3HAYUTENIbHON HApYIIEHHOCTBHIO U
JIBAUCTOCTBIO, 3HAYEHUST KOTOPOM cocTaBiIsTioT 10—
35%. B maTepBane 180—200 M TpeIIMHOBATOCTh 3a-
METHO yMeHbIlaercs. BeanumHa oGbeMHOI IbOV-
croctu cocrasisier 5—10%, a mMpUHA TPELIMH HE
npesbiaet 2 cM. Ha rmyoune 200—220 M oTMeuYeHbl
tosibko KaBepHHI (0.5—1.0 cM B mmamerpe), 3amo-
HeHHBIe TbaoM. Hinke 220 M, Kak mpaBMIoO, OTMeYa-
€TCSI MOHOJIMTHAsI MOpPO3Has TOJIIa, B KOTOPOM
BKJIIOUEHUS JIbIa He ¢ukcupyotes. [TogomiBa 3Toro
CJIOSI COOTBETCTBYET KPOBJIe MEPBOTO OT ITOBEPXHO-
CTH BOJOHOCHOTO KOMILJIEKCA.

ITo pesynbTaTtam pelieHust o0paTHOI 3agauu, st
MMII BbIAEIeHBI 30HBI TOBHIILIEHHO ITPOHUIIAEMO-
CTH BOOJIb Psiia OKCIUTyaTallMOHHBIX CKBAaXKIH, a TaK-
»Ke B IIPOHUIIAEMBIX 30HaX (30H pa3JIOMOB) B CeBep-
HOM, CEBEpPO-BOCTOYHOM U IOr0O-3amaJgHOM HampaB-
JICHUSX, pacyeTHBIe KO3(DGUIIMEHTH (PUIbTpallin
cocraBisioT B peneiax ot 0.03 1o 2.6 m/cyT. s mre-
pudepUifHBIX 30H KO3(PPUILIMEHTHI (PUIILTPALINU 10~
cruraiot 10 0.01 m/cyT. JJIst IpUIOJIMHHBIX y9aCTKOB
1 OCHOBaHMUI CKJIOHOB 3Ha4YeHUsI KO3(DUIIMEHTOB
dunbTpanuu coctasisior 0.001 M/cyT.

METOJIUNKA BbIGOPA BJIATOITPHUATHBIX
CTPYKTYP IJId 3AKAUYKH JPEHAXHDBIX
PACCOJIOB B MMII KPUOJIMTO3OHDbI

Ilouck u BBIGOP YYAaCTKOB, MPUTOAHBIX IS 3a-
Ka4yKM IPEeHaXHBIX BOMd, OOYCJIOBJIEHBI OIpeaeeH-
HBIMM 3aTpaTaMy, HENOCPEACTBEHHO CBI3aHHBIMU
CO CTPOUTEIHLHO-MOHTAXHBIMU U 3KCILTyaTallMOH-
HeIMK paboTamu. Ilpy 3TOM MX 0OBEMBI HOJLKHBI
OBITh ONTUMAIBLHBIMU. ITo3TOMY pa3zpaboTKe METOo-
OB OOHApyXeHHUsI IEePCIIEKTUBHBIX MOA3EMHBIX
CTPYKTYPp C HCHOJb30BAaHUEM lieJI€HAIIPaBJIEHHOIO
KOMIJIEKCA ITOMCKOBBIX IPU3HAKOB MPUAAETCS 0CO-
00€ 3HaYeHUeE.

Hnss  BbIOOpa TIEPCHEKTUBHBIX KPUOTEHHBIX
CTPYKTYp pa3paboTaH W YCHENIHO MPUMEHEH Ha
MPAKTUKE KOMIUJIEKC MOUCKOBBIX KPUTEPUEB, BKITIO-
YaoIluit: CTPYKTYpPHbIE, TEKTOHUYECKUE, TeOMOp-
¢donornueckue, reodusnUecKuUe, Ta3oIMHAMUYE-
CKHW€, TeMIIEpaTypHbIE, TUAPOTEOJIOTUYECKUE, TEO-
XUMMUYECKUe Tpu3Haku. Kaxnelii Kputepuidi uMmeet
CBOIO (DM3UUYECKYIO TTOAOTLIEKY, HATIPSIMYIO WJIU KOC-
BEHHO CBs3aH C (WIBTPALIMOHHO-E€MKOCTHBIMU
CBOMCTBAMU KPHOTEOJIOTUUECKON cpenabl (Tadmi. 1)
[2—4, 7—10 1 op.].

Bri60opy y4acTKOB NpealIecTBYIOT KOMIUIEKC U3y~
YEHUST TUAPOreOIOrMIeCKUX YCIOBUI U TOMbI HAy4d-
HO-METOOMYECKMX mcciaenoBanuit [5]. Imaporeoo-
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/9. ORTAOPHCKUIA |
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Puc. 1. CutyalliOHHBIN TJIaH PACIOJIOXEHHUSI CYIIIECTBYIOIIMX Y4aCTKOB 3akauki B MMIT JanabIHCKOro KUMOEPIMTOBOTO TOJIST.

ruYecKue yciaoBus JlaagbIHCKOTO KMMOEpPIMTOBOIO
MoJIsi, a MMEHHO HaJIMYhe BBICOKOIIPOHULIAEMBIX
KOJUIEKTOPOB, MPUTOMAHBIX IS OOpaTHOM 3aKauykKU Ha
mryonHax 6ojiee 1200 M OT ZHEBHOM MOBEPXHOCTH,
Mpenonpeaeii Ha TEpBOHAYAIBLHOM 3Talle TUIl
Y4aCTKOB, UCTIOJIb3YEMBIX [IJIsl BO3BpaTa B Heipa ape-
HAXHBIX paccoyioB. MccienoBaHUsI, MPOBeIeHHBIE
kosnekTuBoM yueHbix 3K CO PAH (1mon pykoBog-
ctBoM C.B. Anekceena u JI.Il. AiekceeBoii), ¢ 10-
cienyolleil aganTaluueil TPUMEHUTEIBHO K yJacT-
Kam Oxtaopscknii m Kuenrckuit (A.B. JIpo3nos,
B.B.JIo6anos, H.A. MocT 1 1p.) NO3BOJIMIN OOOCHO-
BaTh MePBOHAYAILHOE UCHOIL30BaHME TOIIIUA MHO-
roJIETHEMEP3JIBIX MOPO, IJIsl 3aKaYKKU BHICOKO MUHE-
pajabHbBIX BOI.

PE3VJIBTATHI 1 OBCYXKIAEHWE

DKojornyeckasi HaJeKHOCTh MPUMEHSIEMOro Ha
yJacTKax crroco6a 3akauku B MMII ncnipitana y:xxe B
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TedyeHue Oojiee yeM 35-JeTHEro nepuonaa MpoMblIiii-
JIEHHOI sKcrtyaTauyu Ha YoaauanuHackoM 'OKe [13].
JpeHaxHble BOIbl TPYOKM YnauHasi B pa3Hble Mepu-
o7bl OTPAOOTKU 3aKAaYMBAJIMUCh B y4acTKU OKTSIOpb-
ckuii (1985—2002 rr.), Kuenrckuit (2003—2012 rr.),
JleBoGepexusbrit (2012—2023 rr.) [4, 10]. B HacTos-
1iee BpeMsl 3KCIUTyaTupyeTcsl yuyacTok JleBobGepex-
HBIii-2 C OLIEHEHHBIM 006beMOM ~ 17 MutH M3 (puc. 1).
Bcero 3a Bech mepuon 3KCIUlyaTalldM BO BHYTPU-
MEP3JIOTHBIC KOJIJIEKTOPbI KPUOJIUTO30HBI IO COCTO-
guamio Ha 01.01.2023 r. 3akayaHo nopsiaka 45 MiaH M3
JIPEHaXXHBIX PaCCOJIOB.

B mpoiuiecce umcmonb3oBaHUSI JAHHOTO METOHA
YTUJIN3ALUHA PACCOJIOB IIPOU3BOIMNIICS DKOJOr0-re0-
XUMUUYECKUIT MOHUTOPUHT HAa3eMHBIX BKOCHUCTEM.
PaccMoTpuM npupogHOe COCTOSIHME DKOCUCTEM Ha
npumMepe KueHrckoro ygactka n1o Hadana (¢ 1993 o
2000 r.) a Tak>Ke B IeprObl KCIUIyaTalluK 3a IIEPUO/I
¢ 2001 mo 2013 r. 1 mocaenyouieil “perakcanuu’
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Tabomuna 2. XumMmuyeckuii coctaB Boabl pyd. Kuenr-HOpsix

IMokasarenb IMOK, mr/n DdoHoBBIE comepKaHUs s py?fg:il_ilygpﬁx
KaTtnonst
Ca?t 180 55.34 51.67
Mg?* 40 25.96 42.36
Na* 200 6.26 5.64
K* 2 1.46 0.3
AHUOHBI
HCO; - 238.9 91.4
Soi+ 500 3.85 0.25
ClI~ 350 7.8 3.03
NO; 3.3 0.058 0.04
MuKpoaIeMEHTBI
Be 0.2 <0.2 <0.2
J 1.0 <0.42 <0.42
1.5 <0.19 <0.19
Zn 1.0 0.012 0.012
Mn 0.1 0.03 0.011
Sr 7.0 0.216 0.073
Li 0.03 0.037 0.011
Pb 0.03 <0.03 0.03
MuHepanuzanust 1000 434 357

¢ 2014 o 2020 r. YyacTok pacnojioXeH B LIEHTPaJlb-
HOM Yacty JlaagbIHCKOTO TOPHOIIPOMBIILIEHHOTO
y3lIa, OXBaThIBaeT TEPPUTOPHIO BOIOpasiesia peK
CoiTeikaH 1 HangblH B mpedesiax IpaBoOepeKHBIX
IIPUTOKOB IIOCAeAHEro OT pyd. HOBBEIIT OO0 yCThs
pyu. Knenr-tOpsx.

Heo6xommMo oTMETHUTh, 4TO YKe TI0 UTOraM Iiep-
BOTI'O 3Talla MOHUTOPUHIOBLIX padOT, IPOBENCHHBIX B
1994 1., comepkaHus XMMUYECKIX JIEMEHTOB B BOJIE
py4. Knenr-tOpsax otnmmyanuchk oT OHOBBEIX 3HaUe-
Huit (Tabdu. 2).

B mepuon MHTEHCUBHOI 3KCIUTyaTallMyd y4yacTKa
2000—2013 rr. MuHepaau3anus Bogel B pyd. KueHr-
IOpsx ot mamMOBl MaHEeBpPOBOII EMKOCTH XBOCTOXpa-
HUWJIMILA OO BIlageHus B p. JlanabiH cocTaBisiia 182—
460 mr/n1. lnana3oH pa3época KOHTPOIUPYEMBIX ITO-
KazaTeJieli 3aBHUCEe]l OT MHOTUX (pakTOpoB (ce30Ha,
KJIMMAaTUYECKUX U3MEHEHMIt U T.11.). O0lee cocTosI-
HUE IPUPOIHBIX BOI PYUbsl, YUUTHIBAsI 3HAYECHUST OC-
HOBHBIX IToKa3aTenei otHocuteabHo ypoBHS TTIK,
MOXHO TpPU3HaATh YAOBJETBOPUTEIbHBIM. Cremyer
OTMETUTh WM OTCYTCTBUE BBIPAXXEHHBIX aHOMAIWA
2JIEMEHTOB-TOKCUKAaHTOB (Sr, Li, Zn, Pb). ITocneny-
fomure HaomoaeHust ¢ 2014 mo 2020 r. He BBISIBWIA
pE3KMX M3MEHEHUI cocTaBa BOA. BBIMTOIHEHHBI
re0dKOJIOTUUECKIIT MOHUTOPUHT ITOKa3aJl, UTO Kave-
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CTBO BOJIBI Ha yYacTKax p. JaJiablH JOCTUTAaeT HOpMa-
TUBHBIX ITapaMeTPOB MO MHOrUM Itoka3aTessiMm (pH,
IJIAaBHBIE MOHBI COJIEBOTO COCTaBa: KaJIbLINi1, MATHUM,
HaTpUii, KajJuii, XJaopuabl, cyiabdarer). Kuciopom-
HBIII peXXMM BOIOTOKOB YIOBJIETBOpUTEIbHBI. Ha
Tepputopun YnayHuHckoro I'OKa 3HauyuTenbHOro
BJIMSIHUSI TIPOU3BOACTBEHHON NEesATEIbHOCTA Ha Ka-
YeCTBO IIOBEPXHOCTHBIX BOOZOTOKOB HE OTMEUYEHO.

3akayka TaKoro oosemMa paccoiioB B Toamu MMI1
npuBeiaa K GOpMUPOBAHUIO MEXXMEP3JIOTHBIX TEXHO-
T€HHBIX TOPU30HTOB, IPUYPOYSCHHEBIX K ITIEPEUYMNCIICH-
HBIM yyacTkaMm. IIpuyem B pe3yibTaTe pacTBOPEHUS
JIBAUCTOM COCTaBSIOLICH OBLIM chOpPMUPOBAHBI
BepPTUKaJIbHBIE 30HBI MACCOMNEPEHOCA B HIKe3ajlera-
ot mogMep3noTHeii BBK, npenupyemslit B Ha-
cTosIIee BpeMs KapbepaMu TpyOoK YmauHas u 3ap-
Hula. BBuay HeEBBICOKMX (UIBTPALMOHHBIX ITapa-
METPOB, BO3BpaT 3aKayMBaeMbIX BOJ K KapbepHBIM
MOJISIM He TIPOUCXOIUT, HA0II01aeTCs TOKAILHOE 13-
MEHEHMe HAIlOPOB B Ipeieiax IIPsIMOTo BO3ICHCTBUS
OT y4aCTKOB 3aKayku. Pacxom mepeTeKaHUSI U3 TeX-
HOreHHOIro BOJOHOCHOro ropuzoHta B BBK Ha
yyactke KueHrckuii B 30He JMHAMWYECKOTO BJIMSI-
Hus OKTA0pbCKOro pasyioMa cocrasisieT 490 mM3/cyT;
a Ha yuactke JleBobOepexHblii — 4570 m3/cyT, 4ro
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o0ecrieuruBaeT 00pa30BaHUE 30HbI TEXHOTEHHOTO M1 -
TaHUS 111 YacTUYHO caApeHupoBaHHoro BBK.

3amerarommii Hmke CBK B Hacrtosimee Bpems
dopmupyer 99% npeHaxXHBIX BOJ PyIHUKA Yoad-
Hblii. B npeaenax CBK dopmupyercst obumpHas ne-
MPECCMOHHAasT BOPOHKAa, HE KOMIIEHCUpPOBaHHAas
MPOILIECCOM 3aKayKU BCETO 00beMa IpeHaKHbIX BOJ B
30Hy KoyuiektopoB MMIT v HBK [15].

AJnbTepHaTUBOU MeTomy 3akauyku B MMII sBsiioT-
Csl OUMCTKA U CKJIaIMPOBaHUE IPEHAXKHbBIX PACCOJIOB
B runpotexHundeckue coopyxeHus (I'TC) u 3akauka
B MOAMEP3JIOTHBIE KOJIEKTOphl. [IpenMyliiectBaMu
BBIOPAHHOTO METOJIa SIBJISIOTCS: SKOJornyecKas 6e3-
OIMaCHOCTh, OTHOCUTEJIbHO HENTyOOKHE 3aKauyHble
CKBaXXMHBbI, cocTapisoiue 250—280 M; IIaBHBIM
HEAOCTaTKOM — OrpPaHUYEHHOCTh OOBEMOB TaKUX
Y4YaCTKOB.

U1 OLIeHKM TTOTeHIUATbHOM €MKOCTH YYaCTKOB
3aKauyKM 1ieJIecoo0pa3HO OPUEHTUPOBATHCSI HA YCTa-
HOBJICHHBII HA HAYaJIbHOM 3Talle 3aKauyKu XapakTep
pa3BUTUS IeNPECCUOHHOM BOPOHKHU B IUIAHE U pa3-
pese [16, 17]. Paguyc pacrpocTpaHeHus pacCcojIoB B
TOJIILIE MEP3JIBIX MOPOJ TaKXKe MOXKHO OMNpPEeAeIUTh,
KUCXOMs U3 PELIeHUST 3a0a4d O pagraIbHOM (pUIIbTpa-
LIUK B CyXOii rpyHT. KOHTpOJIb IIOIIAagHOTO pacipo-
CTpaHEeHUs BHITIOJIHSIETCS TeOPU3NIECKUMU METOa-
MU (37eKTpoToMorpadus u up.).

JonmoaHUTEIbHBIM METOLOM KOHTPOJISI BBICTYIIA-
eT TUApOoreojiornueckoe MoaenpoBanue. B paspese
BCS TOJIIIA TIOpOJ Pas30bUBaeTCd Ha CIIOU, HpUYeM
CJIOU MOTYT OBITh TOPU3OHTAILHBIMU MJIM OTPAHUY M -
BaTbCSI HEKOTOPOM ITPOU3BOJBHOI ITOBEPXHOCTHIO,
oTpaxarolleif 0COGeHHOCTH CTPOSHUSI BOHOHOCHOTO
ropuszoHTa. IlojaydyeHHass OlLlEHKAa MHOTEHLIMAIbHOM
€MKOCTH yJacTKa 3aKaYKH MO3BOJISIET CeJIaTh BEIBOI
0 BO3MOXHOCTHU €T0 9KOJOTMYeCcKH 0e3011acHOi 3KC-
IUTyaTaliy Ha MEPUOT OTPAOOTKU MECTOPOXKIEHMS.

OmHUM 13 CITOCOO0B YBETNYSHUS EMKOCTH yJ4acT-
KOB 3aKauKU SIBJISICTCSI COJISTHO-KUCIJIOTHAsI 00paboT-
Ka, B pe3ylibTaTe KOTOPOM IPOMCXOAUT YACTUUHOE
pacTBOpeHMe KapOOHATHBIX IOPO/ U MOBBIIICHUE NX
npoHuaeMocT. OmHAKO CYILIECTBEHHO YBEJIMYUTh
€MKOCTh 3TUM METOJOM He MPEICTABIISICTCS BO3MOX-
HBIM. KpoMe Toro, yacTmayHOoe BHICBOOOXKICHME M-
KOCTH MOXET IPOUCXOAUTH TPpU (DOPMUPOBAHUU 30H
GUIbTpauM B HIDKEIEXallle IMOAMEP3JIOTHBIE BO-
JIOHOCHBIC TOPU3OHTHI, YTO HECET OIIpeIeJICHHBIC
OKOJIOTMYECKHNE PUCKU U Tpe6yeT JOITOJIHUTEIIBHOTI'O
BHUMAHUS MPU BBIITOJHEHUU OMBITHO-(OUIBTPALI-
OHHBIX padoT.

MexaHu3M Murpanuu paccojoB B MMII moxer
OBITH TIPENCTaBJICH cliedaylonieii cxemoii. Paccoisr,
noctynawpinue B MMII, UMeIOT BhICOKYIO MUHEpa-
Juzaiuto. [lepBoHaYaabHO OHU 3aIOJIHSIIOT CBOOO/I -
HYIO OTO JibJJa EMKOCTb TPEIIMHHO-TIOPOBOrO MpO-
cTpaHcTBa. B aToT nepuon nomaBaembie B MMII pac-
COJIbl TPOBUTAIOTCS B MacCHUBE MPEUMYILIECTBEHHO
0 OCJa0JI€HHBIM 30HAaM (30HbI MOBBIIIEHHON Tpe-
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IIIMHHOBATOCTH, APOOJIEHUS C HEMOJHBIM 3aI0JIHE-
HUEM JbIOM), KOTOpbi€ BCKPBIBAIOTCSI IMOIJIOINIAI0-
et (3akauyHoit) cKkBaxkMHOM. OUIbTpyOLIMecs pac-
COJibl, 00J1ajjasi arpeCCUBHOCTBIO MO OTHOLIEHUIO K
JIEIOBOMY 3allOJIHUTENIO 32 CYET BBICOKOW MUHepa-
JIN3allvu, BbIIIEIa4YMBaIOT JIeJ U3 TPEILMH U MIOP, UTO
MPUBOAUT K YBEJIMUEHU IO OTKPBHITON TPEIIMHHOBATO-
CTU U NMpOoHUIIaeMocTU MaccuBa. [lo Mmepe yBenunye-
HUS TIAHOBBIX Pa3MepOB OpeoJia paccojioB Bo3pac-
TaeT PoJib UX BEPTUKAIBHOTO TPOHUKHOBEHUS Uepe3
0CBOOOXAAIOIIKUECS OTO Jiba TPEIIWHbBI U OcJiabiieH-
HbI€ 30HbI B OTHOCUTEbHO BOAOYITOPHbBIX Pa3Aesio-
mux ciiossx. Pacmipoctpanenue paccoisoB B MMIIT
CBSI3aHO C YMEHBIIIEHUEM UX MUHEPATU3alluU 34 CYET
pa30aBiIeHUs pacTassBIIUM JbIOM U TU(HDY3UOHHO-
ro oTBOJA coJyieit B OJIOKU. DTO CHUXKAET arpeccuB-
HOCTb PACCOJIOB KO JIblly, YTO B HauOOJblIeil Mepe
MPOSIBJISIETCSl HA MepU@epuiiHbIX ydacTKax opeoJa
pacTtekaHus paccojioB. BciencTtBue mNOBBIIEHUS
TeMIIEpaTypbl 3aMep3aHUs B KPAeBbIX 4ACTIX OpeoJia
pacTtekaHusl 00pa3yloTcsl LIEHTPhl KpUCTaIM3alun
JIbJ1a, paccoJjibl HAUMHAIOT CMep3aThCs, U UX IIaHO-
BO€ IEepeMeElleHUE TOCTENEHHO 3aTyXaeT. 3a Cyer
rpaBUTAllMOHHON aIuddepeHInaly nogaBaeMble B
MMII pacconbl HAYMHAIOT OPAKTUYECKU IOJIHO-
CTBIO YXOJUTb Yepe3 OTHOCUTEIbHBIE BOAOYNOPHI B
3aJieTarolle HuXe IpoHuliaeMbie ciiou. [Tocie npe-
KpalleHus ToJayy paccoyioB MPOUCXOIUT CHUXKEHUE
MUHepanu3anuu 10 3HaueHuit 50—80 r/n (paBHOBeC-
Hasl BeJMYMHA MUWHepalu3alluu ¢ TeMIlepaTypoit
MmaccuBa MMII, npu KOTOpOii paccoibl 3aMep3aroT
MpU JAaHHOI TeMIiepaType), OCe YETO paccobl 3a-
Mep3ar0T U KOHCEPBUPYIOTCS BHYTpU MaccruBa MMIT
[2—4].

MmwuHepanm3anns paccojaoB TPYOKM YoadHas I10-
psnka 300—380 r/n, remriepatrypa MMII Ha riiyouHe
250—300 M cocTaBusier —4 — —2°C. MuHepanu3auus
paccoJioB, IpU KOTOPOIi pacTBOP OYAET HAXOIUTHCS B
KUIKOM COCTOSIHUM, OJIKHA ObITh Gonblie 50 r/im.
Takum obpaszom, | M> paccona ¢ MUHeEpalU3aLUeii
300—380 r/x nipu temneparype —3°C MOXeT pacTo-
IIUTB OKOJIO 5 M3 JIbJa.

OrpaHuyeHuit B 3aKayke MO HUXXHEW TrpaHUlle
MIPUHIMUIIMAIBHO HE CYIIECTBYET, TpaHUIA OIIpee-
JIsieTcs 3ajeraHnueM 3 eKTUBHBIX TPUEMUCTBIX MH-
TepBayioB pa3pe3a. IlepeToku u3 30H61 MMII B UH-
TepBal BBK SBISIIOTCSI HONOMHUTENBHON M CyIIe-
CTBEHHOI rapaHTHUEH KOJOTUUECKON 0€30MacHOCTH
TEXHOJIOTMU 3aKa4KU JpeHaKHbIX BoJ B 30HY MMII,
TaK KaK CyIIECTBEHHO CHIDKAIOT TEMII 3allOJIHEHUS
eMKkoctTt MMII, 1TonoxXuTenbHO BIWSIS HAa TUHAMM-
Ky YPOBHSI B 3TOM HMHTEpBajie 3aKaykKu ApPeHaKHBIX
Bon. Ilo u3MKO-XMMHUYECKMM XapaKTepHUCTUKAM
MOA3eMHbBIE M APEHAXXHBIE BOIBLI Y TOPHBIE MOPOIbI
COBMECTHMBI.

ITo skoornyeckM rmokasaTtessiM TaKre y4qaCTKH
6630HaCHbI, TaK KaK Op€oJI paCTCKaHUA OJPECHAKHbBIX
BO/ B IJIaCTEC CPAaBHUTC/IbHO HEBCJ/IMK, 3HAYNUTCIIbHAA
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Puc. 2. KonnekTopsl KpHOT€HHOI! TONMIIM (ZOIOMUTHI €3 mr), GOPMUPYIOLIUECS B pe3y/IbTaTe MIaBIeHUS XKUIBHBIX JIBIOB.

BeJIMUMHA MMOoIbeMa YPOBHEN XapaKTepHa HEeIocpe-
CTBEHHO TOJILKO JIJISI 30HbI 3aKaYHbIX CKBaXXWH, a B
penbede HEe MMeEeTCs 3HAUYUTENbHO BPE3aHHBIX TO-
BEPXHOCTHBIX BOJOTOKOB W BOI0EMOB. JIOTMOJHU-
TEJIbHBIM TMOJOXUTEJIbHBIM (AKTOpOM BBICTYNAET
¢dopmupoBaHuE YIIOMSHYTBIX paHee 30H MepeToKa B
Huxenexamuii BBK. MHTepBanbl hopMupoBaHusi
KOJJIEKTOPOB (puc. 2), KaK IIPaBUIO, IPUYPOUYEHBI K
KapOOHAaTHBIM Pa3HOCTSIM MOPKOKMHCKOH (€5 mrk)
U MapXUHCKOM (€5 mr) CBUTaM, T.€. pacroJjiaraloTcs
Ha ryouHax 150—280 M OT THEBHOU TTOBEPXHOCTH.

BepxHuM npeaesioM MHTEpBaja 3aKaykKy ApeHaxK-
HBIX BOJI B TAKKE YYACTKU SIBJISIETCS IIOJIOXKEHUE T/ -
porpadmdeckoil ceTu, T.e. ITOJIOKEHWE YpOBHEN
TEXHOI€HHOI'O TOPM30HTA MOIAEePXKUBAETCSI Ha DKO-
JIOTMYECKM 0Oe30MacHOi ITyOMHE OT ITHEBHOI IOo-
BepxHOCTH. [Tpoiiecc KOHTpOIMpyeTCs PeKMMOM 3a-
Kayky (KOJIMYECTBOM 3aKa4HbIX CKBAaXXUH, 0ObeMa-
MU 3aKadyKy, Oe3HAIIOPHBIM PEXKMMOM 3aKadyKu), a
TaKKe peKMMHBIMA HAOTIONEHUSIMHU IO CETH HAOJTFO-
JaTeIbHBIX CKBaXKWH U 110 TPOMUIISIM Ha36MHOI T'eo-
¢usnueckoit ceru. Tomima HeTpemIMHOBATHIX 0€3
aeaucThix mopod MMIT BepxHeit yacTh pa3pesa ciy-
KUT peruOHaJIbHBIM BOIOYIIOPOM.

IlepBBIM y9acTKOM, Ha KOTOPOM OBLI MCIIOJb30-
BaH JaHHBLIA MeTon, CTal ywacmokx Oxmsabpvckuil,
SKCIUTyaTalsl KOTOPOro MPOU3BOAWIACE B MEPUOM
1985—2002 rr. Bcero ¢ 1985 mo 2002 r. Ha HEM OBLIO
3akayaHo 10639.4 Teic. M? IpeHaXHBIX BOJ, U3 KOTO-
pbIX 733.9 ThIC. M’— BO BpPEMEHHBII HAKOIMTED,
9905.5 TeIC. M® — B ckBaxkuHbl. [1py 3TOM I011, 3aKa4-
KY B pa3Hbl€ TOJIbl UICIIOJIb30BANIOCH 29 3KCILIyaTaly-
OHHBIX cKBaxuH. [lepuonm sKcmyaTauuy OMHOI
CKBaXXMHBI C CPEIHEM COCTaBISIET 3—5 JIET C 00bEMOM
3akauky 300 Teic. M. B pesyabrarte 3aKaukKu B TOJILLE
MMII chopmupoBazachk TeXHOT€HHASI 30Ha, 00pa30-

FEOBKOJIOIrvsd. UHXEHEPHAA T'EOJIOTUA. THAPOTEOJIOTUA. TEOKPUOJIOTHUA  Ne 2

BaHHAasl 3aKauyMBaeMBIMU APEHAXKHBIMU PacCOJIaMU.
OO61ias 1Iolaab ydyacTkKa 3aKauykM COCTaBJIsIET
~45 xm?. B HacTosllee BpeMsl IOJIE3HAS! EMKOCTb
yJacTKa ucuyepriaHa, 3aKauHble CKBaXKTHbI TUKBUIH -
POBaHBI, BEAyTCs peXUMHBIE HAaOII0ACHUS 3a chop-
MUPOBaHHBIM B ITpejeiaXx yyacTKa TEXHOTEHHBIM TO-
PU30OHTOM (KPHOIISTOM).

Yuacmox Kueneckuil pacrionoxxeH Ha BOOOpasie-
Jie pek CoiTbikaH U JdannbiH, BOAU3M pyd. [1paBbiii
Kuenr, B 8 kM Ha FOB oT TpyOokm YmayHasi. YuacTok
Kuenrckuii BkIo4aeT 65 CKBaXHH: 8 3aKayHBIX,
57 HabmomaTebHBIX. 3aKauyka JpeHaXKHbIX BOI Ha
yyactke B Toiuy MMII ocymiecTBasiiack B TIEpUOL,
2001—2013 rr. CymMMapHBIii 00beM 3aKadyaHHBIX BOJI
12.9 mun M3, C 2013 o 2021 r. 3aKkayKa Ha y4acTKe He
mpou3BoaUIach. Pe3yabraToM aKCITyaTalluy y4acT-
Ka CTaJjlo CYIIECTBEHHOE YBEJIMYEeHUE (PUIbTPALIOH-
HBIX ITapamMeTpoB (B 3—5 pas), XapakTepHU3YIOIInX
maccuB MMII. AHaiM3 MOTy4EeHHBIX 3HAYEHUN TO-
BOPUT O TOM, YTO B 3TOM CJIydae OOBEKT HCCieI0Ba-
HUI IIpaBUJIbHEE pacCMaTpUBaTh KaK TeXHOT€HHBIIA
BOIOHOCHBI TOPU3OHT, B KOTOPOM YK€ C(hpOpMUPO-
BaH yIIPYruii pexXuM GuIbTpalud, XapaKTePHBIN 11
CyOHANOPHBIX BOJOHOCHBIX TOPU30HTOB Y KOMILIEK-
coB. Hannuue gaHHBIX OJIOKOB JIETKO OOBSICHSIETCS
HE TOJIBKO JIMTOJIOTO-(allMaIbHBIMU OCOOE€HHOCTSI -
MU IIOPOI, HO ¥ CTPYKTYPHO-TEeKTOHUYECKIMHU (pak-
TOpaMHu.

B reosornyeckoM CTpOeHUM MEpP3JIOTo spyca B
npenenax yyactka KMeHTrcKuit npuHUMaloT y4acTue
KapOOHAaTHBIE MOPOIbl KEeMOPUSI M OpAOBHKA, KOTOPbIE
MPOPHIBAIOTCS MHOTOUYMCIICHHBIMU CEKYLIUMU TeJIa-
mu kumbepautosoii (D;—C,) u tpannosoii (P,—T))
dopmanmii (puc. 3). WHTpy3uBHBIE 00Opa30OBaHUSI
TIIpencTaBiAeHbl KUMOSPINTOBBIMU TPYOKAMH 1 KM -

2023



IMEPCITEKTHWBbBI MCITOJIb3OBAHUA MHOTOJETHEMEP3JIBIX 51

Cucrema 3aKkauku
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Puc. 3. CxeMaTuuyeCcKMii KpUOTUAPOreOJIOrnYecKuii pa3pes uepe3 KueHrckuii yuacTok 3akauku. / — 30Ha pacrpoCTpaHeHUs
TEXHOT€HHOTO BOJIOHOCHOTO ropu30HTa B Tojine MMII; 2 — monMep3I0THBINM BOJOHOCHBII TOPU30HT; 3 — noxoiBa MMIT;
4 — Nbe30MEeTPUUYECKHUIT YPOBEHB OAMEP3JIOTHOIO TOPU30HTA, CTpesIKa — Hanop, udpa — abCoOTHAsI OTMETKA, M; 5 — CTpa-
TUrpaduyecKue rpaHulLIbl CBUT; 6 — NAWKK T0JEPUTOB; 7 — MpeIosaracMble TEKTOHMYECKUE HapylLIeHUsT; & — TUAPOTre0IoTr-

yecKasl CKBaXXMHa: BBEpXY — €€ HOMEpP, BHU3Y — IIIyOMHA, M.

JIaMH, a 6a3UTOBBIE — IIITOKOOOPA3HBIMHU UHTPY3USI-
MU U JaliKaMU.

CTpYyKTYpHO-TEKTOHUYECKOE CTPOEHUE BepxHeit
YacTu y4yacTKa 3aKayku cjioxHoe. B Mep3iom spyce
LIEHTPAJILHOM 4YacTU MOJWIOHA Ha YPOBHE BEpXHE-
KeMOPUICKUX U OPJOBUKCKUX OTJIOXKEHUI HabII0-
JIal0TCSl HECKOJIBKO KPYITHbBIX HEPaBHOMEPHO OITYIIIEeH-
HbIX 0J10KOB Topos. I'paHU1Ibl 0OBEKTA IIPOXOIST: Ha
ceBepe, CeBEpO-BOCTOKE — IO JMHUU OKTSIOPbCKOTO
paszJjioMma; Ha 10ro-3armaje — o KpaiiHemy 3aragHoMy
HapyleHuto Bumolicko-Kotyiickoit 30HBI, 3armofi-
HEHHO TpanmmoBbIMU UHTPY3USMU.

ITo maHHBIM reodU3MYECKMX MCCIEeNOBaHUI B
rpeneiax ydactka BblIIeIeHO HECKOJIbKO TeKTOHUYE-
CKM aKTMBHBIX 30H, KOTOpbIC HAIIU OTPaXkKeHHE B
CBOMCTBEHHBIX UM CHCTeMaxX Pa3pbIBHBIX Hapylle-
HUI sipyca Mep3JibIX MopoA. DTO Mpemompeacsinio
CYIIIECTBYIOINIYIO MOBHIIICHHYIO TPEIIMHOBATOCTh U
JIBIVICTOCTH TTOPOJ, a TAKXKe eMKOCTh (hOPMHUPYEMOTO
pe3epByapa B MMII u, ciienoBaTeabHO, TIEPCIIEKTHUB-
HOCTb WVICHOJIb30BAaHUS KPHOTEHHOTO MacCHWBa IS
3aKayKy IpeHaXKHBIX paccojoB. B paspese ocamou-
HOI1 ToIIM TTpeotnanaioT 10a0MUTH (50—60%), u3-
BecTHSKM (30—40%), mpucytcTBytoT Meprean (5.0—
10%). OcHOBHas TIOTJIOIIAOIIAsT TOJIIA Ha YIacTKe
3aJieraeT B MHTepBaJie IyouH 214—273 m.

Yuacmox JlegobOepescnbiii pacrioyloXeH Ha JIEBOM
oepery p. dangprH, BOIM3M pydbs YiaxaH-boickiTTa-
ax, B 10 xm Ha CB oT TpyOKu YnauHasi U BKIIOYaET
45 ckBaxXuH: 18 3akauyHbIX, 27 HaOmMOOATEIbHBIX. B
reoJIOTO-CTpaTurpaduiIeckKkoM pa3pese ydacTka npu-

TEOBKOJIOTHA. UHXEHEPHA{A I'EOJIOTUA. TUAPOT'EOJIOIMA. TEOKPHUOJIOTIUA

HUMAIOT ydyacThe KapOOHaTHO-TEPPUTEHHBbIE OTJIO-
XKEHUS MapXWHCKOM, MOPKOKMHCKOU W OHXOMOPSIX-
CKOIi cBUT BepxHero keMopusi. Ha yuactke JleBoGe-
PEXHBIM OTJIOXKEHUS] BEPXHEro KeMOpPHUSI BCKPBITHI
BCEMM CKBaKMHAMU, OHU XOPOIIIO0 KOPPEIUPYIOTCS C
OIOPHBIM Teo(pU3nYeCcKUM pa3pe3om s JdaanbiHo-
AJIaKUTCKOTO KMMOEPJIMTOBOTO MOJIsI U MpeAcTaBie-
HBbI OTJIOXKEHUSIMU BEPXHEMN IMaYK1 MapXUHCKOM CBU-
Thl (€5 mrh,), 00beAUHEHHOIi B re00T0-reodusnye-
cKue TutacThl 24—25, HkHel (Tutactel 22—23), Bepx-
Hell maukamMu (Twiact 21) MOPKOKMHCKOI CBUTHI U
HUKHEH MavyKoit OHXOHIOPSXCKOM cBUTHI (rutact 20).
YcraHoBIEHO, YTO:

— Ha yvactke JleBobepexHbiii MMII, nmeromume
BKJIIOYEHUSI BUAUMOTO JIibJa, 3aIIOJHSIOLIETO ITOPhI,
KaBEpHbI, TPELIUHBI, U cJIaTalolIie BEPXHUI SpycC
KPUOJIUTO30HBI, UMEIOT MOIIHOCTh 260—300 M. Hu-
Ke pacriojlaraeTcs sIpyc OXJaXIEHHbBIX ITOpoJ, CO-
JepXalluX paccojbl ¢ OTPULIATEILHON TeMIlepary-
poii (KpHUOII3TH);

— Moa3eMHEBIE BOABI BEpXHEKEMOPUIICKOTO BOIO-
HOCHOTO KOMIIJIeKCa BCKPBIBAIOTCS Ha IITyOMHAaX OT
260 10 299.5 M. Bonnl cnaGoHaInopHbIe, HAIIOPHI CO-
CcTaBIIgroT OT 12.9 10 29.8 M;

— IO pe3yIbTaTaM OMNBITHBIX HAJIMBOB MOMIOLIAI0-
Me KOJJIEKTOPBI pacrojaraiorcd B WHTEpBase
180.0—295.0 m.

DKCIUTyaTalMsl y9acTka B OMBITHO-ITPOMBIILIJIEHHOM
pexume Hadanach B 2013 1. Beero ¢ 2013 mo 2022 1. Ha
yyactke JleBobGepexHblii 3akayaHo ~21 MiH M° ape-
HaXHBIX BOJ, XapaKTEepU3YIOIUXCI KaK XJIOPUIHO-
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Puc. 4. CI/ITyaL[I/IOHHI)II‘;I IUIAH PACIIOJIOXKEHMS CYLLECTBYIOIIMX YYaCTKOB 3aKa4KHU U MEPCIEKTUBHBIX IUIOLIALei JannprHckoro

KI/IM6CpHI/ITOBOFO I10JI4.

KaJblIMEBBIE paccosbl ¢ MUHepanu3anueil ot 250 1o
350 r/n.

PesynbraToM 3KcmyaTauuuy ydactka JieBodbepex-
HBII CTAJIO CYLIECTBEHHOE YBeJIMUeHUE (huibTpaiu-
OHHBIX MapaMeTpoB (B 5 pa3) maccuBa MMII. ITony-
YeHHbIEe pe3yJibTaThbl pacyeTa Ko3¢h(hUILIMEHTOB BOJIO-
MPOBOAMMOCTY U  TIPUEMHUCTOCTA OIHO3HAYHO
MO3BOJISIIOT TOBOPUTh O TOM, YTO MaKCUMaJIbHBIMU
napamMeTpaMu XapaKTepU3yeTcsl LIeHTpaJibHasA U BO-
CTOYHAas YacTU yvyacTka. DTo JejlaeT 000CHOBAaHHbBIM
9KCIUTyaTalMIo0 ydyacTKa C MpeoOdsamaroieit 3akad-
KO IpeHaXKHBIX BOJI B BOCTOUHBIN psi (Ne 133—183)
3aKayHbIX CKBaXWH. YTO OOYCIOBJIEHO HE TOJbKO

FEOBKOJIOIrvsd. UHXEHEPHAA T'EOJIOTUA. THAPOTEOJIOTUA. TEOKPUOJIOTHUA  Ne 2

MMOJIyYEHHBIMU PACYETHBIMM TMapamMeTpaMH, HO U
IUTAHOBBIM PACIIOJIOKEHUEM JaHHBIX CKBaXWH (Ha
MaKCHUMaJbHOM YHAJEHUHU OT CYIIECTBYIOIIUX ITO-
BEPXHOCTHBIX BOIOTOKOB).

Ha ocHoBaHuu aHajiuza pe3yabTaTOB MOMCKa
CTPYKTYp IS 3aKauyKU JPEHAXXHBLIX BON PYIHHKA
VaauHbIii U 110 pe3yabTaTaM MPOBEISHHBIX OIMBITHO-
GUNBTPALIMOHHBIX PadOT, JIJIsI OIBITHOM SKCILIyaTa-
1y ObLT BEIOpaH yuacmok Jleeobepexcuviii-2. BEIOOD
JTAaHHOTO yYyacTKa OOyCJIOBJIeH Hanboee Oaaromnpu-
STHBIMM (PUJIbTPALIMOHHBIMU, CTPYKTYPHO-TEKTO-
HUYECKUMU U KPUOTHUAPOreOIOrMIeCKIMHU XapaKTe-
puctnkaMu. B reosoro-crpaturpadmdeckomMm paspe-
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3¢ maydgaeMoii Tommm MMII ygacTtka mpuwHMMAIOT
yJacTHre HIDKHEeNaJIe030MCcKIe OcagouyHble 00pa3oBa-
HUSI: KapOOHATHO-TEPPUTCHHBIE OTJOXEHUSI KeM-
OpuiicKoil cucTeMbl: OHXOUIOpSIXCKOH (€5 on), MOp-
KOKUHCKOH (€; mrk) u mapxuHckoii (€; mr) CBUT.
IMornomatolye MHTEPBaIbl MPENCTaBICHbI TPEIIH-
HOBAaTbIMM M KaBEPHO3HO-TPEIIMHOBATHIMU KapOo-
HaTHBIMM TOpoJaMM MOPKOKMHCKOW (€; mrk) u
MapxuHckoii (€, mr) cBut. Hanbosee npoHuiiaemMblie
IUIACTBI-KOJUIEKTOPHI, IO pe3yJibTaTaM PacXOdOMET-
puu, OTMEUYeHBI B MHTepBajax riyouH 157.0—190.0 m
n 206.0—266.0 M. Ilo mpuyrHe HE3HAYUTEIHLHOTO
00beMa 3aKka4aHHBIX Box ~ 100 TeIc. M3, popMupoBa-
HUSI TEXHOTEHHOTO BOJIOHOCHOIO TOPM30HTA U 30H
BepTUKaTbHOTO MaccoriepeHoca B BBK B mpenmenax
ydacTKa He TIPOU30IILIO.

Ha ocHoBe aHanuza umeroleiics nHGopMaluu
M0 KPUOTHUIPOTeOJTOTUIYECKOMY, JIMTOJIOTO-(alir-
AJIbLHOMY U CTPYKTYPHO-TEOJIOTUYECKOMY CTPOECHUIO
M3y4aeMoil TEppUTOPUU 1 C YIETOM BBIIEICHHBIX 11O~
VICKOBBIX IIPU3HAKOB ObLIa COCTaBJIE€HA IIPOTHO3HAs
KapTa Y4YacTKOB, II€PCHEKTHUBHBIX IJIS T€OJIOTHYe-
CKOTO M3YYE€HMS M JaJIbHEMIlEei ONMbITHON 3KCIya-
TallMM, C OLIEHKOI ITOJIE3HBIX OOBEMOB KaK CyIIle-
CTBYIOIIUX, TaK 1 MpeajaracMbIX y4acTKOB (puc. 4).

Ha tepputopuu ricciienoBaHMsI BbIAEICHbBI yYaCTKU:
Haadoinckuii  (MpoTrHO3Hasl TIoJie3Has] €MKOCTb
11 muua M%), Ilpasobepexcupuii (MPOrHO3HAA MTOJIE3HAS
eMkocTb 17.5 MaH M%) u Cyeynaxckuii (IporHo3Has
roJsie3Has eMKocTb 11.5 miH M3).

Yuactok JanmbIHCKMII pPacIlOIOXEH 3altagHee
yyactka OKTSOpbCKHMI Ha pacCTOSHUM, MCKIIOYa0-
IIEM B3aMMHOE TMAPaBINYECKOE BIUSHUE, IIPUYPO-
yeH K 30He OKTSIOpPBbCKOTO pasjioMa, KOTOPKIM MOoJ-
TBEPXJEH KaK paccoJioonioaloas CTpykKTypa Ha
yuyacTtkax OkTsa6pbckuil 1 Kuenrckuii. ITo reoduszu-
YeCKHMM, CTPYKTYPHBIM, Ta30AMHAMUYECKUM, TUIPO-
TCOJIOTUYECKIM M TeMIIEpaTyPHBIM KPUTECPHUSIM BbI-
OpaHHBII yJ9aCTOK SIBISIETCS aHaIorom ydactka Ok-
TA0pbcKUii. ITo reoMopdoIOTHIECKOMY KPUTEPHIO
TepPUTOPUSI pacliojaraeTcsi Ha Bogopasjeie 6e3 Bpe-
3aHHBIX BOJIOTOKOB B LIECHTPAJILHOI YacTH.

Vyactok [IpaBobepekHbIli IO BCeM BbIIEISHHBIM
KpUTEpUSIM SIBIISICTCS aHaJoroM ydacTka KueHr-
ckuii. OH Tak ke TIpUypoUeH K 30He OKTIOPBCKOTO
paslioMa, KOTOPHIM IMPOXOOUT 4Yepe3 ero OCEBYIO
YacTb.

Vyacrok CyryHaxcKuii mpuypodeH K 30He Oosee
MEJIKHUX PETMOHAJIbHBIX M1 KUMOEPIUTKOHTPOJIMPYIO-
11X pa3jaomMoB. Ero otanyurenbHass 0COOEHHOCTb —
IIPUYPOUYEHHOCTh B OCeBOM 4yactTu K CyryHaxckKoi
KOJIBIIEBOII TEKTOHMYECKOU CTPYKType COPOCOBOTO
THUIIA, YTO MpPEeAoIpeaeisieT YBeJInIeHUEe MOIHOCTU
MHOTOJIETHEN Mep310ThI 10 500—600 M 1, Kak cien-
CTBUE, ITOJIE3HOI EMKOCTH ydacTKa.

TEOBKOJIOTHA. UHXEHEPHA{A I'EOJIOTUA. TUAPOT'EOJIOIMA. TEOKPHUOJIOTIUA

BbIBObI

Pa3paboTka aimMma3HbIX MECTOPOXAESHMIA JlamabIH-
CKOTO KUMOEPIUTOBOIO I10JIsI B yciioBusax KpaiiHero
CeBepa NPUBOAUT K CYyLIECTBEHHOMY Mpeodpa3oBa-
HUIO OKpYyXalollleid MpupomHoit oOctaHOBKU. st
0e30IacHOM yTHIN3alUK IPEHAXKHBIX PACCOJIOB, 00-
pa3ylIIuXcs B Ipoliecce padOThl YIAYHMHCKOTIO
I'OKa, ucnonbsyercst Meton 3akadyku B MMII. Bbi-
IMOJTHEHHEIE MCCIIENOBAaHUSI U MOCIICIYIONINE pacyue-
THI TIO3BOJISTIOT PacCMaTPUBATh KOJUIEKTOPHI TOJIIIINA
MMII kak ueneBoit 00OBbEKT A JaJIbHEHIIero pac-
IIMPEHUSI CUCTEMBI 3aKAYKH IPEHAXKHBIX BOI PYTHU-
Ka YmayHbBIN ¥ Kapbepa 3apHUIIA.

Haubonee mepceKTUBHBIMU SIBJISIFOTCSI YY4aCTKU
Hangeiackuii, IlpaBoGepexHbiii 1 CyryHaxCKHIA.
IIpy NpoOrHo3uMpyeMbIX MPUTOKAX APEHaXXKHBIX BOJ,
BBOJI B 3KCIUIyaTallMI0 pacCMaTPpMBaeMbIX Y4aCTKOB
TO3BOJIUT AOIMOJIHUTEIBHO 3aKayaTb ~40 MJIH M3, 4TO
o0ecrneuynT TaJTbHEHNIIyI0 SKOJOrMYecKu Oe3oIrac-
HYI0 OTpabOTKy MecTopoxiaeHui JlanmblHCKOro
KMMOEPJIMTOBOIO I10JIsI, KAK MUHUMYM JI0 CEPEIUHBI
30-x rogoB XXI B.

B xkauecTBe OCHOBHOIT peKOMEHIAlIMU, TIpeajiara-
eMOIl K peajiu3aluu, SIBJISIeTCS IPOBEIeHUE Hajlb-
HEeWIMX WcclaeagoBaHUM B pamKax JlammeiHCKOro
KMMOEPJIMTOBOIO IIOJIST Ui MOATBEPKIACHUS IIep-
CIIEKTUBHOCTH YYaCTKOB 3aKayKH, OIIPeAe/IeHHbIX B
IaHHOI pabote. BrimeseHHBIE KPpUTEPUU ITOMCKOB
HOBBIX YYaCTKOB OyIyT YYUTHIBAThCS MpU OyaylieM
CTPOUTEIBCTBE B paMKaxX pacIIUPEeHUs] CYIIeCTBYIO-
el CUCTEMbl 3aKaykKu JpPEHaXXHBIX BOA PyIHMKA
VioauHblii, 4YTO HEOOXOAMMO IS IIPEAOTBpaICHUS
HEraTMBHOI'O TEXHOT€HHOTI'O BO3ICKMCTBUS HA T'€OJIO-
TUYECKYIO M OKPYXKAIOIIYIO CpEedbl.
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PROSPECTS FOR THE USE OF PERMAFROST AT THE DALDYNSKOE
KIBERLITE FIELD FOR INJECTION OF DRAINAGE WATER FROM ZARNITSA
AND UDACHNAYA DIAMOND PIPES

A. M. Yannikov+*

Yakutniproalmaz Institute, ALROSA Joint-Stock Co.,
ul. Lenina, 39, Mirny, Republic of Sakha (Yakutia), 678174 Russia

*E-mail: yannikov90@mail.ru

Environmentally friendly disposal of drainage water arising from the development of diamond tubes is cur-
rently becoming very acute for reducing technogenic load on the environment and for introducing new meth-
ods and technical solutions. Drainage water from the Daldynskoe kimberlite field were pumped into the Ok-
tyabrsky (1985—2002), Kiengsky (2003—2012), and Levoberezhny (2012—2023) sites at different periods of
the deposit development. Currently, Levoberezhny-2 site is being used, which has partially exhausted its use-
ful capacity. As a result, the task was set to determine the possibilities for the further use of permafrost reser-
voirs in the study area, to identify and evaluate the most promising areas for future injection. The objects of
study include the Upper Cambrian strata in the permafrost bottom, below the main erosion bases in the study
area. A set of search features (criteria) of structures suitable for pumping drainage water into permafrost has
been identified. These are tectonic, structural, geophysical, gas-dynamic, geomorphological, hydrogeologi-
cal, temperature criteria. Taking into account the analysis of the available information on cryohydrogeologi-
cal, lithofacial and structural-geological structure of the study area, a forecast map of areas that are promising
for geological study and further trial operation was compiled, with an assessment of their useful volumes. The
most promising areas are Daldynsky, Pravoberezhny and Sugunakhsky sites. The preliminary estimated use-
ful volumes of these areas, in the case of the use of already developed technologies, are: Daldynsky ~11 mil-
lion m?; Pravoberezhny ~17.5 million m?3; and Sugunakhsky ~11.5 million m>. In other words, with projected
drainage water inflow, the considered areas will allow additional pumping of ~40 million m?, which will en-
sure further environmentally safe mining of the Daldynskoe kimberlite field at least until the mid-2030s. The
suggested method of pumping drainage water can be used in related industrial fields for mining not only kim-
berlite pipes, but also other solid minerals in the permafrost zone.

Keywords: Daldynskoe kimberlite field, Zarnitsa pipe, Udachnaya pipe, natural brines, injection sites
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