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Bu3HaueHO BeAWYMHU: MIilIHICTB, IPYy’KHA €HEPTOEMHICTh, B'I3KIiCThb Ta YaC peAakcallil Harpy-
>KeHb IIOPiA KOPH 1 BepXHBOI MAHTII 3 ypaxyBaHHAIM IX CKAQAY, TeMIIepaTypH 1 TUCKY (TAMOMHH)
AT TepuTopil Ykpainu. [TokazaHo 3B's130K BAQCTUBOCTEN CEPEAOBUINA 3 eHePreTUUYHUM KAACOM,
CeNCMIiYHMM MOMEHTOM, PO3MipaMy BOTHUINA Ta HAIPYKEHHSIMY, 1110 3HIMAIOTHCS 3€MAETPYCaMU.
PosrasguayTo IpupoAy 3eMAeTPYCiB Ha Pi3HUX TAMOMHAX, HaMideHO MaKCUMaAbHY TAUOMHY i TUIIN
€HAOTeHHUX PEe’KUMIB, 3a SKUX MOJKAUBI TaKi ITOAiL. BU3HaueHO BIIAMB IIOTAMHAHHS €Heprii ceuc-
MIYHUX XBUAB Yy 30HAX 4YaCTKOBOTO IIAABAEHHS IOPiA KOPM 1 BEpXHBOI MaHTII 30H Cy4aCHOI
aKTHuBi3aIrii.

KAatodoBi caoBa: aABEKIIIMHO-IOAIMOPdHA TilloTe3a, Teopiss BUHUKHEHHS 3eMAETPYCiB, MeXa-
HIKa CYLIIABHUX CEPEAOBMIL, CEMCMIYHICTB.

Deep processes and seismic activity

© V. V. Gordienko, 2014

The values of strength, elastic energy, viscosity and time of relaxation of tensions of crustal
and upper mantle rocks taking into account their composition, temperature and pressure (depth)
for the territory of Ukraine are determined. The connection of the medium properties with the
energy class, the seismic moment, the size of the hearth and the relieved earthquake stress is
shown. The nature of earthquakes at different depths is considered, the maximal depth and
types of endogenous regimes in which such events are possible are set. It was found the influ-
ence of absorption of seismic waves energy in the zones of partial melting of crustal and upper

mantle rocks in zones of recent activization.

Key words: advective-polymorphic hypothesis, theory of earthquakes generation, continu-

um mechanics, seismicity.

BBeaeHue. SIBaeHMs CEICMUYHOCTHM PacCMaT-
PHUBAIOTCA B CTaThe C TOYKU 3PEHUS aABEKIIUOH-
Ho-TIoAuMOpgHOMU rumnotesnl (AIlY) Ha doHe cBe-
AEHHIY O ITapaMeTpax CpeAbl. DTU ITIOAXOARI He Iie-
PEKPHIBAIOTCS, MHOTHE IPUBOAUMBIE COODpake-
HUS MOTYT OBITh UCIIOAB30BaHEBI ¥ BHE IIPEACTAB-
Arerutt ATIT. TIpexxae Bcero, peub MAET O MPU-
YPOUYEHHOCTH 3eMAETPSICEeHUM K 30HaM COBpPEMeH-
HoU akTuBu3anum (CA). Huxe 1o HeoOXOAUMOC-
TH @HAAM3UPYIOTCA PAa3HOBUAHOCTU MPOIIECCOB
B HUX, 3A€Chb OTMETUM TOABKO HEKOTOPEIe YepPTHI
TAYOUMHHOTO TEIIAOMAacCOIllepeHoca.

T'eogpusuueckull xyprnaa Ne 1, T. 36, 2014

Ha poanpnmiickux nDAaTPopMax NOABEM MaH-
THUWHOTO BellleCTBa HAUMHAETCS U3 TAYOUHHOTO UC-
TOUYHHUKA y IIOAOIIBEI BEpXHEW MaHTHH, OHO 110 -
CTyTlaeT HeIIOCPEeACTBEHHO II0A KOPY UAU 00Opa-
3yeT IIPOMEXYTOYHBIM O4Yar Ha TAyOHMHEe OKOAO
200 kM. B aAnpnnpAax Kak MCTOYHUK HCIIOAB3Y -
eTCsl CPaBHUTEABHO HerAyOoKas acTeHocepa Ko-
HEYHOTO 3Talla Pa3BUTUS TeOCUHKAMHAAU [['opau-
eHkKoO, 2012 u aAp.]. PacnpocTpaHeHHBIN BapUaHT
— HaA4YaA0 aKTUBU3AIUU HECKOABKO MUAAMOHOB
A€T Ha3ap, HO MOKHO BCTPETUTh U OoAee “cTaphie”
AKTUBU3AIIUY, IPOAOATKAIOIIHUECS IIOCAEAHUE Ae-
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CSITKM MUAAWOHOB AeT. BrmoaHe BeposITHO, 4TO
3MeCh TEIIAOMAacCOIllepeHOoC B BepXHel TeKTOHO-
cepe IPOUCXOAUA HEOAHOKPATHO, HO TIPOOAe-
Ma NpaKTU4YeCKU He u3ydeHa.

M3 mopKOpOBOM ITeperpeToi 00AaCTH YaCTHUY-
HO pPacIA@BAEHHOE BellleCTBO BEIHOCUTCS B KOPY
B nHTepBaA TAyouH 30—40 KM (3aHUMaeT OKOAO
MMOAOBUHBI 00beMa) 1 20—30 KM (4eTBepTh 00be-
Ma). ITop Kopy omycKaroTcsd 3KAOTUTHU3UPOBAH-
HBIe OAOKM OCHOBHBIX ITOPOA. Harpes Kophl “pas-
MOpa’kMBaeT" peakIIuio IKAOTUTHU3AINY, OBICTPO-
My T€4eHUIO KOTOPOU CIOCOOCTBYIOT (DAIOUABI,
NIpUHECEeHHbIe MAHTUWHBIMU BBITIAGBKaMU 1 00pa-
30BaBIINeCs IIPU YaCTUYHOM IIAABAEHUM IIOPOA
amM@puOOAMTOBOM (haruu MeTaMmopdu3Ma. Tem mpe-
oOpa3oBaHMY BIIOAHE MOJKET AOCTUTATh [Kopo-
AIOK U Ap., 2004] HE0OOXOAMMOM BEAUYHUHBI — U3-
MeHeHusT MuHeparoruu 3a 10° AeT mpu pasmepe
3epHa 0,05 mM.

AAST aHaAM3a IPUBAEKAAUCH A@HHBIE O Cec-
MMWYHOCTH TEPPUTOPUM YKPAMHBI U COCEAHMX CTPaH,
a Takyke MHMOPMAIs O 3eMAETPSICeHUAX Tuxo-
OKEeaHCKOTO aKTUBHOI'O KOABIIA. B mepBoM caydae
peYb UAET MOUTU UCKAIOUUTEABHO O KOPOBOM CEMC-
MUYHOCTU U HEOOABIIION dHepruu. Bo BTopoM —
O COOBITHUSIX OOABIIIEN TAYOMHHOCTHU U 3HepreTu-
YeCKUX KAACCOB.

Bnauane paccMaTpUBaIOTCS XapaKTepPUCTUKHU
CPeABl, UTO IIO3BOAsET O0Aee OOOCHOBAHHO T'OBO-
PHUTH O TIPUPOAE SIBACHUS.

YacTb NPUBOAUMBIX HUXKE PE3yABTATOB yiKe
IyOAMKOBAAACh, HO OHM AOIOAHEHBI HOBLIMHU U
IIpeACTaBAEHBl B paMKax OoAee MOAHOTO IO OX-
BaTy TeMEI 0030pa.

ITpouyHOCTHh Ha CABUT M yYAeAbHAas ynpyras
3HEProeMKOCTb IIOPOA KOPBI. 3HaUNUTEeAbHAas UH-
dopManys, UCIIOAB3yeMast AAST OTIPEAEAEHUST ITHUX
IlapaMeTpOB, UMeeTCs TOABKO B Kope. CBepeHUsA
O CEeUCMUYHOCTU YKPaAWHBI AQIOT BO3MO>KHOCTH
ONIPEeAEAUTh, O KaKUX ee YacCTAX UAET peub.

3a rpepeAaMy YKpauHbl, HO CPAaBHUTEABHO He-
DAAEKO OT ee TePPUTOPHUU, AOKAABHO PacIpoCT-
paHeHsl (Bpanua B Pymeinunu u Kapnar B Benr-
puH) TAyOHUHBI TUTIONEHTPOB A0 150—200 KM (Www.,
neic.cr.usgs.gov), BCTpedaloTcs U 6oree MeAKHeE.
ITpuBepeHHBIE AaHHBIE (PUC. 1) TOKA3BIBAIOT, YTO
CAeAyeT OPUEeHTUPOBATLCS HAa YPOBHU KOPOBBIX
rAyouH 5—10 u 20—25 KM. DHepreTUIeCKUN KAACC
3eMAETPSACEHUN B OCHOBHOM 9,0—9,5.

B pa6oTte [KpniroB, Ayukos, 1996] npearoskeH
BapMaHT M3YYEeHUsT YCAOBUM HAKOIAEHUS dHEP-
TUH, IIPOSIBASIONIENCS B 3eMAETPSICEHUAX, B BUAE
pacueTa yAeABHOU YIIPYTOM 3HEPrOEMKOCTH KOPO-
BBIX OAOKOB, OlpepeAsieMoM Kak w = 1%/2G = 1%/
20V, TAe T— HPOYHOCTH Ha CABUT (pPa3pylluaro-
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llee KacaTeAbHOe HalpsykeHue), cama 1o cebe
IIPeACTaBASIONIas NHTepeC B KaUueCTBe XapaKTe-
PUCTHKU CEMCMOTreHepUPYIOLIel cpepbl, G — Mo-
AYABL CABUTQ, 0 — TIIAOTHOCTB, ¥, — CKOPOCTh pac-
MIPOCTPaHEHUS TTOTIEPEYHBIX CEMCMUYECKUX BOAH.
INapameTp w ("IOTeHITHMaABHAS YIIPyTas S9HEPTHU,
KOTOpas HaKallAUBAeTCsd B eAMHUYHOM o0BeMe
CpeABI B Pe3yABbTaTe ee CABUTOBOTO Ae(DOPMUPO-
BaHUS BIIAOTE AO MOMeHTa pa3pyuleHus” [KpsI-
AOB, Ay4ukoB, 1996, c. 57]) Ha IepBBIN B3TASA HE
MO>KeT OTpa’kaTh BCeM CAOKHOCTHU IIpoliecca Ha-
pammyBaHuMs CEHCMOTEeHEPHPYIOIIIX HATIPSKEeHUH.
IIpeacTaBAsseTCS, 9YTO €T0 HeAB3SI HAIIPSMYIO CPaB-
HUBATH C peaAbHBIMI NCTOUHUKAMM HaNIPSKEeHNUY
U TaKUM 00Pa30M ONPEAEAdITh BpeMs HaKOIIAe-
HUS IPeAEAbHOM 3HEPTUH, Tak KaK OTCYTCTBYeT
YUYEeT PeAaKCalluy (€CAM IIPOIleCcC HAKOIAEHUS CY-
1IIeCTBEHHO IPEBOCXOAUT BpeMs perakcanuu). Bo
BCSIKOM CAy4Yae, OLleHKU yAeABHOMN yIIPYTOM 3Hep-
TOEMKOCTH MHTEPECHHI B KaUeCTBe ITPEeASABHOTO
3HaAUYEeHUS PEaAbHOTO SHEProCoAep KaHMs, BO3-
MO>KHOTO IIpY AQHHOM A@BAEHUHU U TEMIIEpaType
B KOpe.

IToCKOABKY IAOTHOCTE IOPOA KOPHI 4aCTO yC-
TAHABAMBAETCH IO CBEAEHUAM O CKOPOCTH pac-
MIPOCTPaHeHUs CeUCMUUYeCKUX BOAH, MOJXHO B
NIPUHIIAIIE 3aMEeHUTH ee B (POPMyAe pacueTa w
COOTBETCTBYIOIIUM BBIPa’KEHMEM, CBEAS BCIO HC-
XOAHYIO HHpopManuio K T 1 V. B HamleMm caydae
5TO PAIJMOHAABHO, TaK KaK IIepecdeT CKOPOCTHU
B IINOTHOCTB BBITIOAHSAETCS AT HEOOABIINX TAY-
OWH M TeMIepaTypHBIX aHOMAaAWN, POAL KOTO-
PBIX B YTOYHEHUU NAOTHOCTH OKa3bIBaeTCs He-
3HQUUTEABHOU (CM. HUXKeE).

Ha puc. 2 nokazaHbl 3HaUueHUS T AASL KOPO-
BBIX IIOPOA IIPU PA3AUUYHBIX TeMIlepaTypax.

OueBrAHA IIPEUMYIIIECTBEHHAs CBA3b 1apa-
MeTpa C A@BAeHUeM (TAyOUHOM), 3aBUCUMOCTD OT
TeMIIePaTyPhl IPEACTABASIETCS MEHee 3HAUUTENAD-
HOU Ha HeOOABIIION rAyOmHe. AAd 7,5 KM MOXK-
HO OTPAHUYUTHCSA OAHOM BeAamumHOM T = 0,27 *
+0,01 I'Tla. Ha 22,5 KM pa3an4us y>Ke 3aMeTHHI,
0COOEHHO eCAU yU4eCTh HECTAHAAPTHLIN (IIOBHI-
IIIeHHBIN) Iporpes B 30He CA 3aKapnaTCKOro IIpo-
ruba (mpumepHo Ao 700 °C) 1 3aMeTHO OoAee HU3-
K¥e TI0 CPaBHEHUIO C HOPMaABHBIMHA (IPUMEPHO
Ha 50—70 °C) TeMIepaTyphl B 30HaX C HOHU>KEH-
HOU TenAOTeHepalueu Ha naaTgopme. Ha aTon
TAyOUWHe TPOYHOCTb MOKET BapbUPOBATEH B IIpe-
aenax 0,37—0,60 I'Tla. KBappaThl 3TUX BEAUUYUH
pPa3AnvaroTCcsa OKOAO 2,6 pa3. KoHKpeTHBIE 3Ha-
YeHUs: TAaTopMa C TOHUKeHHOU TeIIAOTeHe-
panuen nopoa — 0,60, ¢ HopmaasHOU — 0,56,
Ha Kpato 30HEl CA — 0,52, B nentpe — 0,42, B
3akapraTckoM nporude — 0,37 I'Tla.
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Puc. 1. 3eMaeTpsiceHus: Ha TeppuTopuu YKpaussl [['eorpasepc ..., 2002; Cadponos, 2005; Hapexxka u Ap., 2008;
CaBko u Ap., 2008 u Ap.]: 1 — 30HBI COBpeMEHHOM aKTUBU3AIUM, 2 — 0OAACTU C aHOMaAbHO HU3KUMU KOPOBBI-
Mu Temneparypamu (7) Kopbl, 3 — 3NMLIEHTPHl 3eMAeTPsiCeHuY, 4 — TAyOUHBI TMIIOIEHTPOB.

Kpome MpoYHOCTH Ha CABUT HCMOAb3yeTcs Huxke) K =0,560V,%=0,851"w~'. B paGore [['eo-
elre OAHA XapaKTepPUCTUKa CPEABI — MOAYAB YII-  Tpasepc ..., 2002] Ha OCHOBaHUYN A@HHBIX IIO II0-
pyroctu: K=0 (V,?—1,33V?) [CeticmopasBeaka ...,  aurony ACTPA caeraH BBIBOA O IPUYpPOYEHHO-
1981], B mamem caydae (mpu V,/V = 1,74, cM.  CTH OYaroB 3eMAETPSICEHUH K 30HaM C BBICOKMM
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Puc. 2. 3aBUCHMOCTE IPOYHOCTH Ha CABUT OT PT-ycaroBuli [CIpaBOYHEK ..., 1969; Ousnueckue
..., 1984; IeTpodusuxa ..., 1992; Kpeiros, Ayukos, 1996] u olleHKH pacIpepeAeHUN TeMIlepa-
Typ B KOpe IAAT(OPM U IleHTpaAbHBIX dacTel 30H CA [['oppueHko u ap., 2005 u ap.]: 1, 2 —
naaTopMa (I — TOHUIKEeHHAas TelAOreHepalus, 2 — HOpMaAbHas), 3, 4 — 30HBI aKTUBU3a-
uuu (3 — okpauHa, 4 — I[eHTp), 5 — 3akapnaTckuil nporud.

3HaueHHEeM MOAYAS YIPYTOCTHU: T. €. IPU OAHOU
BeAWUYMHe T (Ha OAHOU rAyOMHE) MaKCUMYyM MO-
AYASI yIPYTOCTH COOTBETCTBYET MUHUMYMY YAEAD-
HOM 3HEPrOeMKOCTH.

Takoe 3aKAIOUEHVE IPEACTABASIETCSI HE O9€Hb
00OCHOBAHHBIM Ad’Ke [0 MaTepuaAy, IPUBEAEH-
HOMy B MoHorpaduu [['eoTpasepc ..., 2002]. Ecan
HCIIOAB30BATh OOABITIEE KOAMYIECTBO AQHHBIX (IIpH-
BAeKas BCe 3MUIEHTPHI 3eMAETPSICEHUY, N3BeCT-
HBIe B HACTOSIIee BpeMs B IpeAeAaxX MOAUTOHA),
YBepeHHO OOHapy>KUM OTCYTCTBHE TaKOU IIpU-
YPOUYEeHHOCTH (puc. 3), IO KpaWHEU Mepe, AAL
“MeIOoIecss N3MeHYNBOCTH ITapaMeTpa.

3HaueHNd MAOTHOCTH KOPOBBIX IIOPOA, pac-
CYHTaHHBIE II0 CKOPOCTHY PACIIPOCTPAaHEHMs CeHc-
MHUEeCKUX BOAH, IPUBeAeHbI B paboTe [['opau-
eHKo, 1999]. OTa MOAEeAB HEe YUUTEIBAET HEKOTO-
PBIX 3 PeKTOB, TpUBAEUEeHUE KOTOPHIX HEOOXO-
AUMO AASI TOUHOTO pacyeTa IpaBUTAIIMMOHHOIO TI0-
Ag [TopaueHko u Ap., 2005], 4TO B AGHHOM CAY-
yae HecyllecTBeHHO. Ha rayOuHax 7,5 u 22,5 KM
IIAOTHOCTH BAPBUPYET BIIOAHE 3aMETHO, CTh CMBICA
NIPUHATH U3MeHeHUsI BO BHUMaHue (puc. 4, a).

CKOpPOCTH pacIIpOCTPaHEeHUS IOIIEPETHBIX CeNC-
MWYeCKUX BOAH B 3eMHOM KOope YKpawmHbI U3Y-
YyeHbI TOPa3A0 MeHbIIle, YeM IIPOAOABHBIX. 3Haue-
HUS V MOJKHO ONIPEAEAUTH, UCIIOAB3YsI COOTHO-
menue V,/V,. Panee oHO GLIAO YCTaHOBAEHO B
BUAE CpepAHEeHM BeAWUUHEI AAST UMEIOINXCS B YK-
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pauHe onpepeaeHutt — 1,76 [TopaueHko u aAp.,
2011]. B ro>xHOM yacT BOpOHEKCKOTO MaccuUBa
Ha moauroHe ACTPA u Ha poOCCHMCKOM 4YacTu
reorpaBepca I'paHut, 1o AaHHEIM [['eoTpasepc ...,

A0

N

'

Puc. 3. Pacupeaerenne K (r [km 3 Ckm? [L~2) B croe ¢
rAyOMHAMM KPOBAU U IIOAOMIBEL 6 M 9 KM (M30AMHUU),
no [[eorpaBepc ..., 2002], Ha noaurone ACTPA u snu-
LIeHTPHI 3eMAeTpsiceHul (Toukm) [['eoTpasepc ..., 2002;
Hapexka u ap., 2008; CaBko u ap., 2008].
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2002; Hapexxka u ap., 2008; CaBko u ap., 2008],
3HaveHue V,/V  Ha paccMaTpUBaeMBIX TAYOUHAX
COCTaBAsIeT B cpepHeM Okoao 1,70—1,72. [1pu uc-
TIOAB30BaHUU CpPeAHero 3HaueHusd 1,74 onmoka,
CKOpee Bcero, OyAeT HeCyIeCTBeHHOM.

Bapuarium paccumTaHHBIX CKOPOCTEH pacIpo-
CTpaHeHMd MoIePeUYHbIX CeCMUUeCKUX BOAH Ha
paccMaTpuBaeMbIX TAyOMHAX CONOCTaBUMEI (0,3—
0,5 xM/¢). VIx pacripeaeneHie IpUBEAEHO Ha puc. 4,0.

PesyabTaTel pacueTra yAeABHOU YIIPYTOU SHEP-
TOeMKOCTHU Ha COOTBETCTBYIOIIUX TAyOMHAX HUA-
AIOCTPUPYET pHUC. 4, B.

VckoMBIN MapaMeTp OKa3bIBAETCS AOBOABHO
CTaOUABHBEIM Ha Ka’KAOM U3 FAyOHMH, ero m3Me-
HeHUs1 C TAyOMHOU W TeMIIepaTypoud He OdYeHb
3HAUUTEALHBI. CBeAeHNM O T, TO3BOASIONUINX OII-
PEAEAUTDH BEAWUUHY W AASI BEPXHEHN MaHTHH, He-
AOCTaQTOUYHO, HO AOBOABHO OOOCHOBAHHO MOYKHO
TIPEAIIOAOKUTED, YTO IIPYU OOABIIINX TEMIIEPATypPax
AT BCEX KPUCTAAUYECKHUX IIOPOA MPOYHOCTH
Ha CABUT He IIpeBHIIIaeT PaCCMOTPEHHEIE BEAU-
9uHBL. TOTAQ YAE€ABHAs yIpyras 9HeproeMKOCThb
AOAKHA OBITH Ha ypoBHe 10° Ax/M3 T. e. He
BBIIIIe KOPOBOY MAW HECKOABKO HUYKE 3HAUYEHUSI
AMASL CpeAHEHN KOPHI.

Bga3KocTh 1 BpeMeHa peaaKcaliuu Hamnps-
JKeHuM. B paboTax aBTOpa y>Ke NIPUBOAUAACE CXe-
Ma OIIpeAeACHUSI AMHAMUUEeCKOY BA3KOCTH () AAT
OPOA KOPHI M BepXHEeM MAHTUU 3eMAU B Pas-
HBIX PT-ychroBugax [BypesaHoB u Ap., 1983; T'op-
aueHko, 1998 u Ap.]. I'lo 3TUM A@HHBIM 3HaUEHUS
I B YCAOBHUSIX AOCTATOYHO XOAOAHOMW KOPHI TIAQT-
(pOPMBI AOAJKHBEI COCTABASATH mpuMepHO 103 —
10% T1a [&. CpaBHEHME C UCIMIOAB30BAHHBIM HUXKE
METOAOM IIPOBEAEHO AAS YPOBHS paspera M u Tem-
nepaTypsl 500—550 °C. Pe3yAbTaThl IpaKTHUEC-
K# coBnaau. [103TOMy MOKHO CUMTATBH, YTO IIPU-
MeHeHUe OOAee AeTaAbHO pa3paboTaHHOMU cxXe-
MBI pacueta Ba3kocTU [ Tepkor, Illy6epT 1985;
Ieps, 1999] cyiecTBeHHO He IPOTUBOPEYUT pa-
Hee IIPUBEAEHHBIM CAyYasiM MCIIOAB30BaHUS T1a-
paMeTpa AAS OIIEHKU BO3MOJKHOCTEH TeIAOMac-
comepeHoOCa, peAaKcaliuy HanpsoreHud u up. OA-
HAKO AASI IOPOA, KOPBI ITIOCAEAHSST HHMOPMATIHS
ropa3po 6oaee 0OOCHOBAHA M AeTaAbHaQ, IO3TO-
My Aanree OyAeM OIIMPAThCS UMeHHO Ha Hee. [a-
pameTp N CBOMCTBEHHO HCIOAB30BAThH AAS OIle-
HOK BpeMeHU peAaKCalliy HalpsKeHU! U mepe-
MeIIleHNH BelleCTBa KOPhI, KOTOPBIE MOTYT CAY-
SKUTh UCTOYHUKAMU 3€MAETPSICeHUH.

YcaroBus pacuemoB. Yka3aHHBIe BhIIIIE pabo-
TEl [Tepkort, lly6epT, 1985; I'eps, 1999] BnoAHe
CIIPaBEAAUBO IIPUBAEKAIOT BHUMaHNe K He00Xo-
AUMOCTH OIIPEAEAEHMSI CKOPOCTH IIPOIIECCOB Ae-
dopmanum (€), AAL KOTOPBIX IPOM3BOAUTCS pac-
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4eT BA3KOCTU. K IPUBBIYHBEIM IPEACTABACHUSIM
O NPaKTU4YeCKU TBEPAOU 3eMAe, UCIIOAB3YEMBIM
IpYU @aHAaAU3E TIPOXOKACHUS CEMCMUYECKUX BOAH,
AOOABASIOTCS OCAOKHEHHUS y’Ke IIPU pacCMOTpe-
HUU COOCTBEHHBIX KOAeOaHMM MAaHeTHl. TeM 60-
Aee HAAO YUMTHIBATh HAaAMYHE He TOABKO YIIPY-
TOM peakIiu AN TEKTOHHUYEeCKUX IIporieccos. He-
00X0AMM Nepexop K AUDPY3HOU COCTABAAIONIEH,
YTO OCAOJKHSET 3KCTPAIIOAIIIUIO OT YPOBHS Iapa-
METPOB, KOTOPEIE MOTYT UCCAEAOBATHCS 3KCIIEPU-
MEHTAABHO, K TPeOyeMBIM AL TeOAOTMYeCKU pe-
aAbHBIX. He BAaBasiCh B A€TaAM PacCMOTPEHUS
9TOU TEMBI, IIPUBEAEM AUIIIL OAVMH IIpUMEP pac-
yeTa BEAWYUH I A pAuabas3a B YCAOBUSAX AOCTa-
TOYHO BBICOKUX TEMIIEPATYPHL U AABAEHUS (PUC. 5).

OueBUAHO OUeHb CUABHOE M3MeHeHUe lapa-
MeTpa. OpUeHTHPYACh Ha IPU3HAHHBIE IIPEACTAB-
A€HHUSI O CKOPOCTHU AepOopMalivyl IpU TEKTOHU -
YeCKUX IIpolleccax OOBIYHOTO B T€OAOTUYECKOM
uctopum copepxxkanus (1071—10-17 ¢~! [Tepkor,
[Ty6epT, 1985 u Ap.]), BO3bMEM 3a OCHOBY pac-
yeTa cKOpocThb 107" ¢~! [ApTiomKOB U Ap., 1996
u Ap.]. OAHAKO CAeAYeT YUMTBHIBATh AANla30H BO3-
MO>KHBIX 3Ha4eHUU napamerpa. [TorpemntHocTs on-
peAeAeHms] BA3KOCTH M3-3a HEOTPEASAECHHOCTU CKO-
pocTHu AedpopMalny SBHO He MeHbIIle ITOPSAKA.

Bsa3KOCTB 3@aBUCHUT TaK)Ke OT COCTaBa IMMOPOA U
cTenleHU MeTamMopdusma. [Ipy 0OANHAKOBBIX YCAO-
BHUSAX KHCABIE KBapICoAepsKalllye IIOPOABI MOTYT
UMETh N Ha 2—4 nopsAKa OOABIIE, 4eM OCHOB-
HBIE ¥ YABTPAOCHOBHBIE. [To3TOMy HAAO paccMOT-
peTh TUIIUYHEBIN COCTAaB MOPOA HAa UCCAEAYEMBIX
rAyouHax. AAs OOABIIMHCTBA TAAT(OPMEHHBIX pe-
TMOHOB €TO MOJKHO CYUTATh OAU3KUM K yCTAHOB-
AEHHOMY Ha YKPauHCKOM IuTe [[OpAHEeHKO U Ap.,
2005]. OH npeacTaBAeH Ha TAyOuHe 7,5 KM 57 %
KHUCABIX, 30 % cpepHux U 13 % OCHOBHBIX HOPOA.
IMpeacTaBAeHbI (haliiu MeTaMop@u3Ma: ampPruodo-
autoBag — 58 %, rpanyautoBasg — 37 %, 3ene-
HOCAaHIleBas — 5 %. Ha raybune 22,5 km 28 %
KHUCABIX, 24 % cpepHUX U 28 % OCHOBHBIX HOPOA.
®Danmu Metamopdusma: ampudorunToas — 30 %,
rpa"yautosas — 70 %. Bapuanuu BI3KOCTU B CBS-
3 C COCTAaBOM He IIPEBOCXOAAT OOYCAOBAEHHBIX
BO3MO>KHOM OITMOKOM B BLIOOPE CKOPOCTU Aedop-
Malluu.

AAsT TeppuUTOPUM YKpauHbl ¢ OOABIION MOIII-
HOCTBIO 0Cap04HOroO caos (Kaprmatr u AHenpoBCcKo-
AOHEIIKOM BIAAVHBI) TEIIAOBOM PEKUM Ha aKTUB-
HBIX 3TallaX TeOAOTHUUYEeCKOM UCTOPUU IPUBEA K
CYIIeCTBEHHBIM U3MEHEHUAM IEPBUYHO-0CaA0Y-
HBIX TIOPOA, KOTOPBIe MPUOAN3ZUAN UX CBOMCTBA
K UMEeIOIINMCS B KOHCOAMAUPOBaHHOU Kope. Co-
CTaB MeTalleANTOB OAN30K K COCTaBY CPEAHUX KPU-
CTaAAMYECKUX oOpa3oBaHul. [ToaToMy IpUBeAeH-
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Puc. 4. Pacupepeaenue Ha rayoune 7,5 (I) u 22,5 (II) KM IAOTHOCTH OPOA, I'/cM® (@), CKOPOCTH pacIpoCTpaHe-
HUS IIOIIePEYHBIX CeMCMUYECKUX BOAH, KM/C (0), YA@ABHOM yupyroi sHeproeMkoct#, 10° Ax/M* (B U BI3KOCTH
(m30oAmHUN — TOKa3aTeAb cTenieHu — 10" I[1a [k) (1) aArst TeppUTOpPUHU YKpPAUHHI.

HEBIe Ha PUC. 5 AaHHEBIE HCIIOAB30BAANUCH BO BCEX  TAYOOKMX KaTareHeTHYeCKHUX M3MeHEHHUN OTAU-
caydasix. [1Ipu coxpaHeHUHM B KAKOM-TO palioHe uYWe OT PAaCCUMTAHHOU BSI3KOCTH MOJKET OBIThb
YKa3aHHBIX BIIAAVH TOAIIYM OCAAOYHOIO CAOSI 63  OYeHb 3HAUWTEABHBIM, HalpuMep, AAT (DAMIIA
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n, Ia-c
1022'
] 7=850°C, P= 6 xbap
10"
1013_
10'° T 10" g, 1/c

Puc. 5. 3aBucuUMOCTE BSI3KOCTU AMabasza OT CKOPOCTU
Aedopmanuu [Tepst, 1999].

ona pocturaet 10'7 IMa [t [['3oBckuit, 1975]. Oa-
HAKO TaKOM CAyYal KakeTCsI HepeaAbHBIM.

OAHa M3 TA@BHBIX OPUYUH U3MEHEeHUd I —
TeMIeparypa. AAgd TAyOUHBI 7,5 KM, KakK OBIAO
TIOKa3aHoO B paboTax aBTOpa IO pa3HBIM peruo-
HaM YKpawHBI U 3@ ee IIpeperaMu, HeT AOCTO-
BEPHO YCTaHABAMBAEMOU Pa3HUIIBI MEKAY ITAQT-
(dpOpMeHHBIMU OAOKAMM C HECKOABKO Pa3HBIM
YPOBHEM I'AyOMHHOTO TelnAoBoro noroka (TIT).
HckaroueHreM OyAeM CUUTATh HEKOTOpBIE He-
3HAYUTEABHBIE TIO TIAOIIAAY MACCUBHI Ha IIUATE
n ceBepo-BOCTOKe BOABIHO-ITOAOABCKOU TAUTHI
¢ TIT wa ypoBHe 35 MBt/M? (cM. puc. 1). 3pech
TUIIMYHBIE TeMIIePATypPhl MOI'YT 06eCIIeYUTh I10-
BBINIIeHUE BA3KOCTH, 110 KpalHel Mepe, Ha IIOA-
nopsiaka. CyleCTBEHHO OTAMYHBIMU OT IIPUBE-
AEHHBIX A 30H CA MOTYT OKa3aThCd M TEMIle-
paTyphl Ha TAyOuHe 22,5 KM B 3aKapIaTCKOM IIPO-
rube (cM. puc. 2).

Ha BsI3KOCTHM CKa3bIBAETCS U MPHUCYTCTBUE
daroupa (puc. 6). Ha raybune 7,5 KM B HaCTOS-
1lee BpeMs He (PUKCUPYIOTCS 30HBI YaCTUYHOTO
nAaBaeHUsd. OAHAKO (PAIOMAU3AIUS HA IPUMeED-

n. Ha-c

23
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i H
1021_
2

19
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Puc. 6. BeAnunHBI BI3KOCTH IIOPOA Ha rayomHe 10 km
AAST cRopocTH Aedpopmaniuu 10~ ¢!, mo [Tepst, 1999]:
1 — cyxue NMOPOABI, 2 — IOPOABI + (DAIOUA,.
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HO TaKMX TAyOWHaX MOYKeT BCTPeuYaThCs, OHa
OTMeueHa Te0dAEeKTPUIeCKUMHU MeTOAAMU ITpakK-
THUYECKH BO BCeX U3y4eHHBIX paioHax CA. Bau-
sgHue (PAIOMAA 3HAUUTEABHO: AAS TOU Ke IOpOo-
ABL, IIPU TeX ke PT-yCAOBUSIX OHA MOJKET CTAHO-
BUTHCSA MeHbIle Ha 1—2 mopsaka [['eps, 1999].
[MosTomy oTAMYMeE N B IPOTPETHIX 30HAX OT pac-
CUMTAHHOU AAS "XOAOAHOM" MAAQT(OPMEI ellje yBe-
AMYMBAETCS, BO BCIKOM CAyUae, B [[eHTPAABHOM!
YaCTH aKTUBU3WPOBAHHOTO patioHa. He oueHb yBe-
PEHHO MO’KHO F'OBOPUTH O BO3MOKHOCTHU OTCYT-
CTBUSI aHOMAAWMHU B CAYYasiX, KOTAQ IIPSIMOTO YKa-
3@HUS Ha (PAIOMAM3AIUIO ITOPOA (AAQHHBIX TeEO-
9AEKTPUKHU) HET, TeIIAOBOY ITOTOK HOPMAaABHBIH,
HO mMeroTca aApyrue npusHaku CA. Ee Tenao-
BOU U (PAIOMAHBINM (DPOHT MO>KET HAaXOAWTHCS
rayoske 7,5 kM. IToaToMy pacnpepereHue N MoO-
>XeT OBITh B HEKOTOPBIX peTuoHax IepecMoTpe-
HO NIPU AQABHEUIIUX reo(pr3nIeCcKUX UCCAEAO-
BaHUSX.

Ana Temneparyp Bhillle 600 °C (KOTOpHIE
BCTpedaroTcs B Kope 30H CA YKpauHBI Ha TAY-
oune 22,5 KM) mTosiBA€HUE KMAKOCTU BeCchMa Be-
POSITHO, & BAWSIHVE PAacliaaBa Ha BSI3KOCTH He
MeHee 3HAaUYUTeAbHO, yeM (patoupa. Hampumep,
coraacHo pabote [Bbyxapes, 1987], BA3KOCTb Mar-
MBI MOHIJOHUTA Ipu 50 %-HOM IraBAeHUU Oe3
(pAIOHAOB cocTaBasieT Autnb 10! ITa (L.

Pacnpegeaenue Ba3kocmu Ha rAyounax 7,5
u 22,5 km. I'lpuBepeHHaAs cXeMa pacopocTpaHe-
HUS Pa3AMYHLIX 3HaUeHUM N (CM. puc. 4, r) mocT-
pO€Ha II0 TEIAOBOM MOAEAU KOPBI YKPAuHbBI, YTO
COOTBETCTBYET pacIpeAeAeHUIo B ee IIpeperax
IAAT(OPMEHHBIX U aKTUBUPOBAHHBIX PAaWOHOB
(cm. puc. 1, 2). B 1eHTpaArbHBIX YacCTAX 30H ak-
THUBU3AILIMU TeMIlepaTypa AOCTUTaeT Ha TAyOuHe
7,5 kM npumepno 300 °C, mO3TOMY IPU HAAMYIUU
(PATOMAOB BSI3KOCTH MOYKET CHU3UTHCS A0 1020—
10% I'Ta [¢. BMmecTe ¢ TeM 3Ta 30Ha AOAJKHA Xapak-
TepPU30BaThCS BHICOKOM DAEKTPOIIPOBOAHOCTEIO. Ha-
AO OIIPEAEAUTB, Ha KaKOM IyOrHEe HaXOAITCS KPOB-
AV TAKUX IIPOBOAHUKOB B TUIIMYHBIX CAydasx. Co-
OTBETCTBYIOIIAasA MH(MOPMAIUs 110 AQHHBIM AByMep-
HOT'O MOAEAUPOBAHUS IIPUBEAEHA B TaOA. 1.

B psiae 30H coBpeMeHHOM aKTUBU3aIUuU YKpa-
WHBI @HOMAAUM 3AEKTPOIIPOBOAHOCTU B HACTOSI-
1lee BpeMs 3a(pUKCHUPOBaHbl TOABKO B MaHTUU.
Ho He 006513aTeABHO 3TOT Pe3yAbTaT — OKOHYA-
TEeABHBIN. B HEKOTOPBIX CAy4YasgX HAAWUYMS IIPO-
BOAHUKA B KOpe TAyOrHa KPOBAM YCTaHOBAEHA II0
CTaphIM AU HETIOAHBIM A@HHBIM. Bce >Ke mpep-
CTaBASIETCSI BEPOSITHBIM, YTO (PAIOMAM3AIINSI Ha
raAyounHe 7,5 KM B IIpepeAax 30H aKTUBU3AlUU
YKpaunsl BcTpeuaeTcsa. O6 3TOM Ke CBUAETEAD-
CTBYIOT pacueThl TAYOMHBI pe3epByapoB I'HAPO-
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Taoaungal. F'AyOuHB KPOBAU IPOBOAHUKOB
B 30HaX COBpPEMEHHO! aKTUBU3aluuy YKpauHbI 10
AAQHHBIM reodaeKkTpuku [[lopanenko u Ap., 2005,

2011 u Ap.]
3oHa I'rybuna, KM
KapmnaTtckas 8—10
SIBopoBcKas 8—10
Kuposorpaackas Ha YII] 16—30
Kuposorpaackas 9—14
Ha Boponeskckom MaccrBe

TapxaHKyTCcKas 15

Cy0660TOBCKas 18

AHenpoBckasa 24
AAB 6—12
INpuazoBckasa 9—30
YepHOoBHUITKAS 13—22
Penmntickas 10—17

TepM B HeKOTOPHIX 30HaxX CA [['opAUEHKO U Ap.,
2005, 2011 u Ap.].

Bapuanuu pacuyeTHOM BS3KOCTU AOBOABHO
3HAQUUTEABHBIE — OKOAO 4 TTOPSIAKOB (CM. pHcC. 4,
r), HO OT'PEeIIHOCTh pacyeTa BeAWKAa U IPaKTHU-
YEeCKH He TTOAAAETCS OIleHKe.

Ha paccMmaTpuBaeMoli rAyOnHe He HaOAIOAQ-
€TCSl 3HAUUTEABHBIX OTPUIIaTEeAbHBIX aHOMaAUY
I 38 BO3MOKHBIM UCKAIOUEHNEM OTAEABHBIX patio-
HOB 3aKaplaThbs, TAe HeAABHO IIPOM30IIIAO BTOP-
>KeHUe KHCAOU MarMbl B BEpXHME TOPU30HTHI KO-
PBIL. 3AeCh BEpPOSITHO BKAIOUEHMeE CIIeITUaAbHOTO
MeXaHHU3Ma BHYTPUKOPOBOM apBeknuu [['opau-
€HKO U Ap., 2005 u Ap.]. B Takol mocTaHOBKE
3@AQuM HU3Kas BSI3KOCTD SIBASIETCS CAEACTBUEM
BBIHOCA MarMel. OAHAKO BO3MOJKHA (M PacCMOT-
peHa), Hanpumep B pabore [Dirks, 1995], runo-
Te3a IIporecca dKCryMaliiy BellleCTBa HUKHEHU
KOPBI IIPYU YCAOBUU NMAAEHUS BI3KOCTH A0 1017 —
10'® [Ta [&. TTpucyrcTBue (PAIOMAA CIIOCOGCTBYET
CHMKEHHIO TEMIIEPATyPHI COAMAYCA ITIOPOA, B IIPO-
Ilecce mopbeMa A0 650—700 °C. ApyruMu cao-
BaMH, B TEIIAOMACCOIIEePEeHOC BKAIOYAETCS YacTh
KOPEI, TA€ Ha CTapTe OTCYTCTBYIOT IIOPOABI B aM-
(puboAUTOBOM panuu MeTaMOpPPU3Ma.

HNmeromuecss A@HHBIE TTO3BOASIIOT CAEAAThH
OLIEHKY I AAS HUJKHEN 4acTH 3€MHOU KOPBl —
BEPXHHUX CAOEB MAHTHUH (PEAaABHO 3TO MOJKET IIpH-
TOAUTHCS AAST FOJKHOM 30HBI CPABHUTEABHO TAY-
OOKUX I'MNOLEeHTPOB (cM. puc. 1) u Kapmar). Ha
rayouHe 40—50 kM mpu Temmnepartype 900 °C
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AAST OCHOBHBIX ¥ YABTPAOCHOBHBIX IIOPOA TTOAY-
yuM npuMmepno 10%°°—10%° ITa [t [Teps, 1999].

Bpemsa peaaxkcayuu HanpsxeHul U BO3HUK-
HoBeRuA 3emAempsacenul. OIPepeAsTIoNIUM AN
aHaAM3a YCAOBUM HAKOIIAEHUS JHEPIUU, KOTOPas
HUCIIOAB3YEeTCS 3€MAETPSICEHUSIMHU, SIBASIETCS Bpe-
MsI PeAAKCAlluU HAIPsSyKeHUH (¢) B yIIPYTOBA3-
KoM cpepe. OOBIUHO OHO YCTAHABAMBAETCS KakK f =
=n/G.

I'To cBoiicTBaM nopop, Ha rayonsHe 10 KM (CM.
BBIIIE) pacCcuuTaHa BeAnunHa G =20V 2 oHa co-
craBasieT (5—9) (10 I'Ta. ITo pe3yabTaTam AabO-
PATOPHBIX U3MEPEHUU AAST TUIMTUIHBIX KPUCTAA-
AMYEeCKUX IIOPOA BepxHeM yacTu Kophl [ Crpa-
BOYHUK ..., 1969 u Ap.] mOAy4YaeM IPUMEPHO Ta-
KYyIO )Ke BeAUuYnHy. KoHeYHO, 3T 3HaueHUs Xa-
PaKTEPU3YIOT COBEPIIEHHO APYTOM AUAIIa30H CKO-
pocTei AoedpopMallny, 4eM UCIIOAB30BaHHBIN IIPU
OIpeAeAeHUN BA3KOCTU ITOPoA. [ IprMeHsroTCs 1Hble
MeXaHU3MEBI ITpo1iecca. ABTOPY HEM3BECTHEI AQH-
HBIe 0 3aBUCUMOCTH G OT CKOPOCTU AedopMa-
nun. B TeKTOHOU3NYECKUX pacdeTaxX UCIOAb-
3yercs 3HaueHue okoao 10'° T1a [['3oBckutt, 1979],
T. €. PAAMKAABHOTO M3MEHEHHUSI BeAWUYNHBI MOAY-
Ad He IIpepycMOoTpeHO. [To3ToMy He UCKAIOYEeHO,
YTO BpeMsl peAaKkcaluu (Aake IpU MUHUMAAD-
HOM () AAS OTIPEAEAEHHBIX BEIIIE 3HAYEHUH ] CO-
craBasieT 102 — n [010° AeT. 3HaueHus ¢ O4eHb
HEe3HAUUTEABHBI, IPU MOIBAEHUU HOBOU UH(OP-
MaITu¥1 X, BOBMOJKHO, ITPUAETCS IIePeCMOTPETE.

[pexxae Bcero, HeAb3sI UCKAIOUAThH 3aMeTHO-
IO COKpAIIleHUsI MOAYAS CABUTA AAS NIPOIECCOB
MeAAeHHOM AecbopMaliim, KOraa IIpeodAapaeT And-
dy3HasA COCTaBAAIONIAasA BA3KOTO TeUYEeHUS . YBe -
AWUYEeHHe ¢ Ha TOPSIAOK y’Ke IPUBOAUT K He0OXO-
AAMOCTHU YUYUTBHIBATH BO3MOKHOCTh BO3HUKHOBE-
HUS 36 MAETPSICEeHUH, BEI3BaHHBIX ITepeMeIeHn-
eM OAOKOB, KOTOpble U3MEHUAU IAOTHOCTDL IPU
MHUHEPAaAOTMYeCKUX IIpeoOpa3oBaHUAX. PaHee
cuntaroch [['Anko, CoboneB, 1986 u Ap.], uTo B
OAQroNPUATHBIX YCAOBUSAX SKAOTUTU3AIUSA KOPO-
BBIX ITOPOA ITPOUCXOAUT B TeUeHUEe TPUMEPHO
107 AeT. TTocaepH e NCCAEAOBAHMUS TTOAOGHBIX TIpe-
obpazoBanuil [Kopoawok u aAp., 2004 u Ap.] yka-
3BIBAIOT Ha BeChMa pa3HooOpa3Hble OTPe3KH Bpe-
MEHU B 3aBUCUMOCTHU OT Pa3MepPOB KPUCTAANOB
(TabA. 2).

OTO CyILeCTBEHHO PacUINpseT CIEeKTP BO3-
MOJKHBIX IPUYUH CeMCMUYHOCTH.

B Kope akKTUBHBIX (B HacToOsIllee BpeMs UAU B
TIPOIIIAOM) PETMOHOB IO MUHEPAAOTUUECKUM Map-
KepaM M3y4YeHBl OUeHb 3HAUUTeAbHBIE IIepeMe-
mweHua nopop [Clark et al., 1988; TTepuyk, 1997
Ileps, 1999; TTepuyxk, I'eps, 2005 u ap.]. OHu OBI-
BalOT AOBOABHO MEAAEHHBIMU, HallpUMep, ITOpo-
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Taoauuna 2. Bpems, Heo0XoAUMO€E AASI CTAAQKUBaHUSI XMMHUYECKUX HEOAHOPOAHOCTEN
rpaHaTOB Ha CTAAMSX ONMYCKAaHUS M 3KCrymaunum (B ropax) AAS pa3HbIX pa3MepoB 3epeH

MuHepaaoB [Kopoalok u Ap., 2004]

T, C P, x6ap R=0,05 MM R=0,5 MM R=5 MM
Crapusi oycKaHus
500—600 5,56—6,67 3 0107 3 10° 3 010
500—700 5,56—7,78 1,3 0108 1,5 108 1,3 010"
500—800 5,56—8,89 1 010° 1 107 1 10°
500—900 5,56—10,0 1 O10* 1 108 1 108
500—1000 556—11,11 1,3 010° 1,4 10° 1,3 107
CTapust 9KCryMarmu
1000—900 11,11—10,0 4 [110? 5 010t 5 108
1000—800 11,11—8,89 1 0104 1,4 0108 1 0108
1000—700 11,11—7,78 3 010° 4 107 5 010°
1000—600 11,11—6,67 1,8 0107 2 10° 2 010t
1000—500 11,11—5,56 2 10° 2 010 2 010"

MBI MecTOopokAeHMda BukTopu [Clark et al., 1988]
ABUTAAUCH IO TPAeKTOpPUM NIpuMepHO 90 MAH AeT
B pPaHHEM IIPOTepo30e€ (pHuc. 7).

B ApyTux caydasx GUKCUPYIOTCS AOCTATOYHO
OBICTpPHIE TIEPEeMEeIIeHUs, ITPONCXOASAIINE 3a OT-
Pe3KU BpeMeHH, OAU3KUE K OIIPeAeA€HHOMY BBIIIIe
BpEMEHM PeAaKCcalluyd Hanps>keHUU. B paltone
®apo paccrosinve B 10— 15 KM 110 BepTHUKaAU
nopoAa npoiiaa 3a 80 Teic. AeT [[Tepuyk, 'eps,
2005], nopHsATUE TOPOA IOosACa AMMIIONO HpPO -
HU30IIAO 3a 2 MAH AeT Ha 25— 30 kM [[lepuyk,
1997]. TlpepcTaBAeHHBIE HAa PUC. 7 AQHHBIE BBI-
3BIBAIOT PSIA BOIPOCOB. B wacTHOCTH, ecAU TeM-
mepaTypel B HEAPAX HAAT(OPM AOBOABHO He-
IIAOXO COOTBETCTBYIOT IIEPHUOAAM aKTHUBH3AINU
U NIPOIrpeBa, TO B ADYTUX perrnoHax OHU Ha 3Ta-
Tax ONMyCKaHUM AHUIIb HE3HAUUTEABHO BEIIIIE CO-
BPEeMEeHHBIX TeMIIepaTyp NAAT(OPM U TOABKO Ha
"oOpaTHOM IIyTH" NPUOAMIKAIOTCSA K YCAOBUIM B
aKTUBU3UPOBAHHBIX peruoHax. /M Bce ke HaMe-
YeHHOe 3TUMM UCCAEAOBaHUSIMM HallpaBAeHUE
U3YYEHUSI AOCTAaTOYHO OBICTPBIX ABHJKEHHUU I10-
POA MOXKET IOMOYb B IOHUMaHUM IPUPOABL CeHC-
MWUYHOCTH.

BAnskue 1o nNopsAKy BeAUUUHEI IlepeMellfe -
HUM OOHAPY’KUBAIOTCA U TeOMOP(OAOTUUYECKUMU
HaOAopeHUAMU. [TopHATHE TTaMupa 3a TOCAEA -
Hue 20 THIC. AT IIPOUCXOAUT CO CKOPOCTHIO 1,5 M
3a CTOAETHUE, CKOPOCTh COBPEMEHHOTO MOAHSITHUS
Tubeta — 1 M B cTOAETHE, T. €. B 3TUX parioHax

T'eogpusuueckutl xypnaar Ne 1, T. 36, 2014

3a MUHMMAaAbBHOE BpeMs peAaKCalliy TPOUCXOAIT
cMeleHns, (puKcupyeMble OOBIYHO IIPU CUABHBIX
3€eMAETPSICEHUAX.

[TpuBepeHHBIE BHIIIIE aMIIAUTYABI llepeMellfe-
HUM He MaKCHUMaAbHBIE N3 3aPUKCUPOBAHHBIX 1O
TIETPOAOTMYECKUM AQHHBIM, €CTh M 3aXBaThIBAIO-
IIMe 3HAaUUTEABHYIO 4aCTh BepXHel MaHTuu [[e-
ps, 1999; Ilepuyk, I'eps, 2009] (cM. puc. 7). Ilpu-
BOASTCSL CBEAEHUS O TlepeMellleHUsIX BelecTBa
MaHTHU B ellle OOABIIIEM AMAlla30HE TAYOUH, HO
peub UAET O MeAKUX (pparMeHTax, IepeHoC KOTo-
PBIX, BO3MOJKHO, CBSI3aH C MarMaTu3MOM.

YaeabHas ynpyrasi Y3 HeproeMKoCTb U celc-
MHYECKHUI MOMEHT. lVMeromuecss AaHHBIE 00
SHEPreTUUYeCKUX KAACCaX 3€EMAETPICEHNN YKpa-
uHbl [ Cacdporos, 2005 u Ap.| IO3BOALIOT yC-
TAHOBUTH TUIINYHYIO D9HEPTUIO COTPSICEHUH, BBI-
AEASIEMYIO IIPU 9THX COOBITHSX Kak 10°%4 Ak
(A@nree UCIIOAB3YIOTCS YIIPOIeHHBIE BEIPAKeHU
AAS DHepPreTU4YeCcKOTro KAacca U CeMCMUYEeCKOTO
MOMEHTQ, OIIpEAEAsIeMBIX [0 MAarHUTyAe — K =
=1,6 M +4,6; IgM =12+ M). Ilpn pearbHOM BeAn-
ynHe 00BbeMOB BellleCTBa KOPHI AU MaHTUH, B
KOTOPBIX CHUMAIOTCS HAIPSKEeHUs IIPU TaKUX CO-
OBITHSIX, UX "3HepreTudecKkue MoTpeOHoCTH" Ha
Cco3paHMe KOAeDAHUM B OKPY KAIOUIEN cpeae Ha
MHOTO ITOPSIAKOB MEHBIIle, YeM MOJKeT OBITh 3a-
IIaceHO IIPU BBIIBA€HHOM yIIPYTOU 3HEPTOEMKO-
cTi. MO>KHO IOCUUTATH, 9YTO AAS 3€MAETPSACEHUST
AOCTaATOYHO HaKOIAEHUS B CpeAe OUeHb MaAeHb-
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Puc. 7. iamenenue PT-yCAOBUM HaXOKAEHHS KOPOBBIX M MAHTHMHBIX IIOPOA: I — ApeBHHX HAaTdopM, 2 —

OKpauH KOHTUHEHTOB U OCTPOBHBIX AYT, 3 — CKAaAuaThIX ITogcoB [Ilepuyk, 1997], 4 — MeCTOPOXAEHUS 30A0-
Ta Buxkropu, ABctpaaus [Clark et al., 1988], 5 — skaoruros patioHa ®Papo, Arsacka [[lepuyk, 'epa, 2005].

KUX HanpsikeHu# (Ha yposHe 0,1 Ia), npu KoTo-
PBIX IIOTeHIIMaAbHas SJHEPrOeMKOCTb COBEPIIIeH-
HO He HCIIOAB3YeTCS, HO TaKas BeAWYMHA CAMIII-
KOM AaneKa OT pPeaArbHOM IIPOYHOCTH TOPHEIX IIO-
poa. Ha raybune nopsaka 10 km B 30Hax CA
BOAW3U HEeAaBHUX BTOPKEHUM IIeperpeToro Ma-
Tepuana TeMIepaTypa MOXKeT U3MEeHUThCI Ha 1—
10 °C 3a 100 TBIC. AeT. PacueT mokaszaa [['opau-
eHko, 2012]: B cIAOIIHOM Ccpepe Ha TAyOMHAX,
COTIOCTAaBUMBIX C paCCMaTPUBaeMbBIMHU, U3MeHe-
HHue TeMIepaTypsl Ha 1 °C reHepupyeT Hamnps-
>KeHUs Ha ypoBHe 1 MIlla. AAg HarpeBaHUA Ha
1 °C obbeMa TOpoA TP pearbHOM 00 LEMHOM TeTl-
AOEMKOCTH HeOOXOAUMO He MeHee 2,5 [10° Axx/m3,
YacTb 3TOM 3HEpPTUH, IepelleAlllas B yIPyrue Ha-
IPSKEeHMs, AOAKHA OBITH BIIOAHE COIOCTaBUMOM.

OOpaTtuMcs K AQHHBIM O CUABHBIX M XOPOIIIO
HU3y4eHHBIX 3eMAeTpsceHuaxX. OAHO U3 HUX C Mar-
HUTYAOM 6,5 cocTtogaock B Ilapkduspe (Karn-
¢opuus) B 1966 r. [Aru, 1975; Aunosckasga, 2006 u
Ap.]. Uctioab3ys pa3Hble (GOPMYAEL OIIeHKU 3Hep-
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reTUYeCKOTo KAaacca 1o MarHuryae [Puxrep, 1963;
Axwn, 1975; SlnoBckas, 2000 u Ap.], moAydaeM Be-
AMYMHY cedicMudueckod sHepruu 2 (10 Ax. Ot-
AEAbHBIe 3HAaUeHUSI OTKAOHSIOTCS OT CPeAHero
TPUMEPHO B 5 pa3, UTO TUMMUYHO AASI TAKUX BHI-
yrcaeHUH [Aky, 1975]. AeTaAbHO U3y4eHHOE pac-
peaeneHue aTEPIIIOKOB TO3BOAMAO OIIPEAEAUTH
00beM mctouHmKa Kak 40 X 10 x 2 km (0,8 (102 m3),
T. €. KOHIIeHTpAaIUsA SHepIruu (IepelieAllel Ipu
paspylIeHUH IOPOA B CEMCMUYECKYIO) COCTaBU-
Aa 103—10* Asx/m3. TTo UMEIONIUMCS TTPEACTaB-
AEHUSIM [TOAHAS DHeprus o6pa3oBaHUs pa3aoMa
(paspylleHns NOpoa) IPEeBHIIAeT BO3HUKAIOIYIO
npu 3ToM celicMudecKkyio B 10—100 pa3s. Bean-
YMHA ITOAHOM DHEPTUU AQeT BO3MOKHOCTH OIle-
HUTB CeMicMIIecKrii MoMeHT [Kanamori, 1977; fIHoB-
ckag, 2006; I'oannwig, 2010 1 Ap.]. OTO pou3sse-
AeHHe CUABI TPEeHHUS O BCeU MAOCKOCTH ((dax -
TUYECKU 00beMy) 0Opa3oBaBIIEUCS 30HBI Pas-
PYUIEHUS MOPOA Ha BEAUYHHY CMEIeHUs BAOAD
Hee. And 3eMaeTpsaceHus [lapkduaa OH COCTaBAS-

TIeogpusuueckutl xypnaar Ne 1, T. 36, 2014



TAYBUHHBIE ITPOLJECCHI U CEHCMHUYHOCTbD

3]

b Ty T AR | LI |
18 20 22 g M, A

=t

Puc. 8. CB43b celiCMHUUeCKOrO MOMeHTa (M) c MAOIIaAbIO HapylleHUus (S) A 3eMAeTPSICEHUM pa3HOro 3Hepre-

0

TUYECKOTO KAacca M IAyOMHHOCTH: @ — 1o [AKkH, 1975], 6 — mno [AHoBckas, 2006]: I—3 — 3emaeTpsiceHUus
(I — Ha HeOOABLINX M CPEAHUX FAyOuHaX, 2 — Ha OOAbIIMX rAyO6uHax, 3 — Bpanua [Heidbach et al., 2007]).

eT 9yTh Goablie 10'® A, T. e. B yKa3aHHOM 00'b-
eMe BBIAEAMAACH CKOHIIEHTPUPOBAHHAS TPEKAL
yIpyTasi SHeprusi ¢ IAOTHOCTBIO 1,2 [110° Asx/M3.
PesyabTaT COOTBETCTBYET SHEPIrOEMKOCTH ITIOPOA!
30HA pa3phblBa pPaclioAOKeHa B WHTepBaAe TAY-
OuH npuMepHO 2—12 KM. Hax0oAUT cOOTBETCTBUIE
paccumTaHHOM 3HEPTOEMKOCTH U CHSTOE Hamlpsi-
xenue 1—1,5 MITa, uto skBuBaAeHTHO (1—1,5) X
x 10° Aox/m3. TIpuMepHO Takue JKe AQHHBIE MOJXK-
HO IPUBECTH II0 XOPOUIO N3YIEHHOMY aAsICKIH-
cKoMy 3eMAeTpsiceHHI0 1964 r. [[AHoBCKas, 2006
u Ap.].

Takum o6pa3oM, B Iporiecce cMelleHus (da-
CTUYHOTIO pa3pylleHusd) OAOKA TOPOA, IPEACTAB-
ASIOIIETO COOOM odYar 3eMAeTPSCEeHUs, UCIIOAb-
3yeTCcsl BCSI 9HEPTHsl, KOTOpasi MOJKeT OBITh B HEM
3anaceHa. A HeEyIPYroM perakcaluy Hamps-
>KeHUU MTPOCTO HeT MecTa. HakomnaeHue Hampsi-
SKEeHUU AOAKHO IIPOU3OUTH 3@ OYeHb KOPOTKUM
IepUoA, MEHBIITUN YeM BpeMsi peAaKCalluu.

[MTapaMeTphI N3YUYEHHBIX CUABHBIX 3€MAETPSI-
CEHUH OTIPEAEASTIOTCS BCe C OBOABINIEN AOCTOBED-
HOCTBIO, UTO BeAET K CYKeHHIO UX Arala3oHa
(puc. 8, a, 0).

C mosiBAeHuEeM OoAee aAeKBaTHBIX ITPEACTaB-
AeHUM O MeXaHmM3MaX IPOIeCCOB B 30HE Iepe-
xXoAa K HIKHel MaHTHU [Kyckos, 1987, Kaau-
HUH U Ap., 1988; Burnley, 1989; fInosckas, 2006
u Ap.] mepecMaTpUBAANCHL W JHEpPTreTUYecKue
XapaKTepUCTUKU 3eMAeTpsiceHul. Vcnoab3yemblie
TIPEACTaBAECHUS O TIAOIIAAM OOPa30BaBIIETOCS Pa3-
phIBa M CEUCMUYECKOM MOMEHTE TTPUMEHSIOTCS
AOBOABHO YCAOBHO, B OCHOBHOM AASI CPDABHUMO-
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CTU BCeX AAHHBIX. [Tpu TakoM mmopxoAe (puc. 8, 0)
BCe 3HaUeHMs CHUMAaeMBbIX HalpsS’KeHUHN OKa3bl-
BAIOTCS B AOBOABHO Y3KOM AMAlla30He, (DaKTHudec-
KU He IIPeBBIIIAaoIeM 00yCAOBAEHHOTO IIOTPelll-
HoCTAMHU pacuera. CpepHee 3HaUeHUE — OKOAO
3 MITa [AroBCkasg, 2000], npu ydyeTe OGOABIIETO
KOAMYECTBa AQHHBIX 5—6 MITa. MO>KHO mpeATo-
AOJKUTH, YTO BEIYUCAEHHAs BEAUUYNHA YHEProeM-
KOCTH yTOUHsIeT CHUMaeMble HalIPsKeHUST AT KaoK-
Aoro MecTa (PT-yCAOBHUU U COCTaBa IOPOA) UX Ha-
KOTIA€HUS.

Ecau Bapuanyy 3HEproeMKOCTU B O4arax CUAb-
HBIX 3eMAeTpsICeHnl HeBeAuKu [AnoBckas, 2000],
IIpUBEAEHHBIE AQHHBIE (CM. PUC. 8, 6) TTO3BOASIIOT
OLIEHUTH IIIUPHUHY o4ara. VIMeeTcsa B BUAY, UTO OH
0o0AapaeT AAMHOM Ax (BBITIHYTOCTB 110 TOPU30H-
TaAM), TAyOUHOU Az (Iepellap z MeXXAY KpOBAeH
¥ TIOAOIIIBOM) U IMIMPUHOMN Ay (MEHBIINH pa3Mep
1o ropu3oHTaAu). PacueTr mokasana (puc. 9), uto
MUpPUHA cocTaBAsgeT mpuMepHO 0,3AxAz (\/E ).

W ¥, KM

1004

1 I _
100 200 Y KM

Puc. 9. PacueTHble BeAMYUHH Ay AAD PA3AUYHBIX S

CUABHBIX 3eMAeTpsiceHuU. KpecTbl — AaHHBIE AAS
30HBI Bpanua.
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AAs cocepHel ¢ YKpanHOM 30HBEI BpaHua cHU-
MaeMmble Hamnps>keHUs OAu3KM K 10 MTIla (cM.
puc. 8). DTo 3HaUeHUE NO3BOASIET IPUOAUIUTD
CBSI3b AAWHBI U HIMPUHBL O4ara K OOBIYHOM AAS
APYTHX COOBITUM (CM. puc. 9).

Takoi ouar Maa0O MOXO>K Ha IMAOCKOCTBH pas-
AOMa, peuyb UAET cKopee 00 oO0beMe C COIIoCTa-
BuMbIMu Ay u Az. Cmenenust (4) 6A0Ka, BBI3BI-
BalolfUe 3eMAETPSCEHUSI U OIpPeAeAsieMble AAST
rAyOOKuX COOBITHM Kak h = M /GS, coCTaBASIOT
nopsiaka 1 M, 4To coraacyercs ¢ HaOAIOAEHHBIMU
BEAWYMHAMU AAST OUaTOB, BEIXOASAINX Ha ITOBEP-
XHOCTb. AAS CpEAHETAYOMHHBIX 3€MAETPSACEHUN
30HEI Bpanua (90—150 kM) cMeleHHUs COCTaB -
agqrort 0,3—3,0 m [Heidbach et al., 2007].

ITpnunHEI celicMOreHepUPYIOINX [IepeMe-
meHun. He BbI3bIBaeT COMHEHUU TPOUCXOKAEL-
HIe MarMaTUYeCcKUX 3eMAeTpsceHul. OHU BO3-
HMKAIOT IIpU BpeMeHax IlepeMelteHul, SBHO MeHb-
X BpeMeH peaakcanuy. OAWH U3 TPUMEPOB
mokasaH Ha puc. 10. BuaHO, 4TO CUAA AOAepUTa
IIepeMeCTHUA OTOPBAHHYIO YaCTh KUMOEPAUTOBOU
TpyOKu FOOuAetiHas Ha HECKOABKO COTEH METPOB
II0 TOPU30HTAAU U Ha 35 M IO BEPTUKAAM.

BecbMa BepoOsITHO, UTO TaKOe ABHJKEHHE COIIPO-
BOXXKAAQAOCH 3eMAeTpsiceHreM. MHO>XKeCTBO OUaron
3eMAETPSCEHNUN (PUKCUPYIOTCS ITOA ByAKaHamu KaMm-
YaTKM HEIIOCPEACTBEHHO Iepep U3BEepRKeHUIMU
[ChaBuHa u Ap., 2011] (puc. 11). He uckatoue-
HO, YTO IIO IIepeMeleHUIO TUIIOIIEHTPOB MOKHO
IIPOCAEAUTH ABUYKEHUEe MarMbl U3 CpeAHe-HUK-
HEKOPOBOM acTeHOC(Mepsl B BEPXHIOIO YaCTh KO-
PBI BIAOTE AO IIPUIIOBEPXHOCTHON KaMephl Hello-
CPEeACTBEHHO TIepeA N3BEpIKeHNEM.

B mopoaax 3KAOTUTU3UMPOBAHHBIX OAOKOB KO-
PBI, OITyCKAIOWINXCS Ha OOABIIINE TAYOUHE], B TOM

USH KLU
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Puc. 10. OTTop>KeHUe KpaTepHOU UYacTU KUMOepAu-
ToBOM TpyOKu HOGuAeliHasg B SIKyTUM CHUAAOM AOAe-
purtos [[lepuyk, 1997, c ynpomenHusamu]: [—3 — 1o-
poart (I — BMemlaoume, 2 — AOAEPUTHL, 3 — (anuu
KUMOEpPAUTa).

4MCA€ B BEPXHIOI MaHTUIO (A0 150 KM), 3HaUeHUs
V, ¥ O TIPEBHINIAIOT OOLIYHBIE AAST TIOPOA, BEpX-
HUX TOPU3OHTOB MaHTUH, HarpeTou B xope CA.

B BepxHeit MaHTHU AaHHBIE O V/, TAKOTO YPOB-
HSI UMEIOTCS TOABKO 3a IIpeperaMu YKpauHbl —
B Benrpun, B ITaHHOHCKOM OacceliHe, y ero rpa-
HUIBI ¢ AlTyceHIMHU (puc. 12, a). 30Ha MOBLIIIEH-
HOM cKopocTH (8,6 KM/C) pacroaoyKeHa Ha TAy-
oune 30— 60 KM B cpepe co ckopocThio 8,0 +
+ 0,1 xm/c. TIpeatnioraraeTcsi, 9TO CIIOCOO oIpe-
AEAEHUsI CKOPOCTHOTO pa3pes3a MOJKET IIPUBECTH
K 3aBBIIIIEHHOMY 3HaUeHHUIO B IIPEAEAAX [IOAOIKU-
TeabHOM aHoMaaum [Coanory0, 1986]. Orpannue-
HUS BEICOKOCKOPOCTHOTO TeAa Ha Iore, ceBepe U
3amajpe HeM3BECTHHI.

CuuTasi, 9TO CKOPOCTHASI aHOMAAUS CBsI3aHa
C MOTPY3UBIINMCS B MAHTHUIO MaCCUBOM KOPOBO-
TO DKAOTHUTA, MOJKHO OI[€HUTH IAOTHOCTHOE BO3-

KM

a

Puc. 11. TUNONeHTPHl 3eMAETPSACEHUN IIepep U3BEeP KeHUSIMU BYyAKAHOB YIIKOBCKHU M KAIOUeBCKOM (TOYKHU) Ha
KamuaTke U mpeplnonaraeMble IIyTU ABUJKEHUSI Marmbl (CTPeAKH) (@), OTHOCUTEAbHOE KOAMYECTBO OYaros Ha
pa3HBIX TAyOmHax B ob6aactu KaroueBckoro ByakaHa B 2005—2007 rr. (6). ['unoueHTpHl Ha rayouHax: I — A0
2 KM, 2— 0T 2 A0 8 kM, 3 — oT 15 p0 35 KM, 4 — MOMEHTHI BEPIINHHLIX U3BEPIKEHUM.
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Puc. 12. PacnoAro>keHUe BEICOKOCKOPOCTHOM obaacTu (1) B MaHTuu [laHHOHUM, 3NUIEHTPOB MaHTUU-
HBIX 3eMAEeTPSICEHUN (FAyOMHBI TMIIOLIEHTPOB B KM) (Www.neic.cr.usgs.gov) (2), rpaHul] TeKTOHUYEeC-
KHUX 30H (3) (Www.neic.cr.usgs.gov); pacueTHasi BI3KOCThb IIOPOA MaHTHU B palioHe Kapiara (4), pac-
NIOAOJKEeHHMe II0 'AyOMHe TUIOIeHTPOB 3eMAeTpdaceHull (5). [T — INaHHOHCKad BIapuHa, A — Amyce-

"YU, IOK — IOxHble Kapnarel.

MyleHre 1o MakcuMymy B 0,4 r/cv®. Ecart 0O BeKT
C TAKOU MAOTHOCTBIO OTycTUTCA A0 200 KM, aHO-
MaAust COKpaTuTcst Ao 0,25 r/cms.

OneHUM CKOPOCTh MOTPY’KeHUs OAOKOB IIO
dopmyre Crokca: V=1,5A0gr?/n, rae Ao — aHo-
MaAbHasI MAOTHOCTB, g — YCKOpPEHHNE CHUABI Ts-
KeCTH, r — IoAypasMep Oaoka. IToaypasmep
6A0Ka (II0 hopMe, BO3MOKHO, CUABHO OTAMYAIO-
IIETOCsI OT M30METPUYHOTO) OIIPEAEANM KaK CPEA-
HIOIO BEAMUNHY MeKAY €TI0 AAMHOU M TOAITUHOMN
— 0KOAO 40 kM. I'Ipu 3THX YCAOBHUAX CKOPOCTE IO~
rpy>renus pas N = 10% Tla [& cocTtaBuT 0,1 M/TOA.
Cyas 1o ckopocTHOMY pa3pesy [Coarory0, 1986],
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acreHocdepa pacroAaraeTcs 3Aech 1o TAyOouHe
56—86 KMm.

OUeBUAHO, UTO 3€MAETPSICEHUS IPOUCXOAST BHE
acrteHocdepbl. MOXHO TPEATIOAOKUTD, UTO Ha 3TU
3HAUUTEeAbHBIe TAYOUHEI IIAOTHEIE TeAd OIyCTHANCh
K HaCTOSIIIIEMY BPEMEHU, OTAEAUBIINUCH OT KOPHI
B tepuop, CA. PacueT OKa3bIBaET, UTO AAS OITYC-
KaHusg Ha 200 kM HeobxopuMo 1—1,5 MAH AeT,
TIPY COKPAIIeHNH Pa3MepPOB OO BEKTOB BpeMs ObI-
CTPO pacTeT, HO BCe JKe MOJKHO AOIIYCTUTD, UTO
IIponecc yKAapbiBaeTcsa B paMku CA. MeHbIINNU
BO3pacT IIporecca U MeHblllee IIorpy’KeHue IAOT-
HBIX OAOKOB, COTAACHO IIpepcTaBAeHUIM JK. O0y-
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Puc. 13. ConocraBAreHHe NAOTHOCTU TUIIOIIEHTPOB 3eM-
AETPSICEHMY CO CKOPOCTHBIMM aHOMAaAHWSIMU Ha IIpogu-
Astx BKpecT Bocrounott Kamuatku [[onToBas u Ap., 2009]:
| — V30AWHUN TAOTHOCTH THIIOIIEHTPOB 3€MAETpsiCe-
HUM 3a 33 ropa Ha naomaakax 10 X 10 KM, cHeCeHHBIX Ha
TIAOCKOCTH Pa3pe30B U3 ITOAOCHI IITUPUHOM OKOAO 120 KM,
2 — KOHTYP acTeHoC(pepHsl 110 TENAOBOU MOAEAH, 3, 4 —
KOHTYPBI CKOPOCTHBIX aHOMaAUW MHTEHCHUBHOCTBIO 60-
ree 0,2 kM/C (3 — TOAOKUTEABHBIX, 4 — OTPUIATEAB-
HbIX). Ha Bpe3ke — pacmonoskeHHe TpOoUAel.

3Ha [O0y3H, 1967] 0 MUTrpanuu aKTUBHOCTHU, AOA-
SKHBI OBITH XapaKTePHBI AASI BHEITHUX 30H r'eo-
CUHKAWHAAU. DTO OOHApy’KUBaeTCsd Ha IIpUMe-
pe KamuaTtku (puc. 13).

3

o3
o TACM

2,8

[Mpomecc MoXeT OXBATHIBATh U MeHee MeTa-
Mopu3oBaHHbIE CAOM HUYKHEM 4acTU KOPHI, IIpU-
BOAA K IIepexoAy rabOopo B rpaHaTOBBIE I'DAHY-
AUTEHI, KaK 3TO IIPEACTaBAEHO B paboTe [ApTIOIII-
KOB U Ap., 1996] arst pationa [TpeapkapnaTckoro
nporuba B MUOIIeHe.

JaBaeHue, cO3paBaeMOe SKAOTUTU3NPOBAaHHBIM
OAOKOM TOPOA, KOPBI, CHOCOOHBIM K ITEPEMEITEHUTO,
AOAKHO OBITH MeHbllle MTHOBEHHOM IIPOYHOCTH
TIOPOA Ha CABUT M OOABIIIE HANIPSI>)KEHWM, CHUMa-
eMBIX IIpU 3eMAeTpsAceHuaX. [lepBrIlt mapaMeTp
AAST YCAOBHUH HU30B KOPBI — BEPXOB MaHTUU Olle-
HuBaeTrcst Kak n (102 ITa, Bropoit — 10° I'a. AaB-
AeHMe OAOKa OIIMCAHHBIX BhIIIIEe Pa3MepoB COCTa-
BUT B KOHIIE ITyTH ONTyCKaHus oKoAo S[10°TTa, T. e.
10 IIOPSIAKY COOTBETCTBYET COOPMYAUPOBAHHBIM
TpeOOBaHUAM.

E1rte opuH 13 BO3MO>KHBIX BAPUAHTOB BO3HUK-
HOBEHUS MAOTHOCTHOM aHOMaAUM B KOpe MO>KHO
WCCAEAOBATH B AABITUMCKUX T€OCUHKAMHAASIX, Ha-
npuMep Kapnarckol [['opamenko u ap., 2011].
[Mpomeccr! cymnecTBeHHOTO YIIAOTHEHUS ITPOX0-
AT B HIDKHEN 4acTU 0cap0dyHOoro caod. C yBean-
YyeHMeM TeMIIepaTyphl ¥ AABAEHUS 110 Mepe II0-
TPY’KEHUSI eT0 MIOPOA MAYT KaTareHeTUIeCKUe 13-
MeHeHUs, KoTophle TpuMepHo K 400 °C pocTura-
IOT YPOBHA MeTareHeTH4ecKux (puc. 14). Bmecre
C TAOTHOCTBHIO BO3pacTaeT CKOPOCTL PacIpoCT-
paHeHUs CeNCMUYECKUX BOAH, HO HE TaK WHTEH-
CHBHO, KaK B CAyYae KPUCTAAAMYECKUX TIOPOA.
[MosToMy npu NPUOAUKEHNH CKOPOCTH K 6 KM/ C
MIAOTHOCTb METAaleAnuTOB npuMepHo Ha 0,1 r/cm?®
IIpeBbIIIaeT TAOTHOCTh 0Opa30BaHUM KOHTAKTH-
pylolllel ¢ HUMU BepXHeHr 4acTu “IPaHUTHOIO"

n-""';""'———-n_

Vo mx/c

6-1

2]

10 300 A00

T T T T

24 26 2.8 o rient

Puc. 14. Vi3MeHeHHe IAOTHOCTU MeTAIlEAUTOB C TeMIIepaTypol M COOTBETCTBYIOIee
U3MeHeHHe CKOPOCTU CeHCMUYeCKUX BOAH B IIOpoAax: | — AaHHBIE IO eAMHUYHBIM
obpasiaM, 2 — ocpeAHeHHBIe A@HHEIE AAS DY 0OpasIioB.

32

TIeogpusuueckutl xypnaar Ne 1, T. 36, 2014



TAYBUHHBIE ITPOLJECCHI U CEHCMHUYHOCTbD

caod [Topanenko, 1999]. ITopuaTre BepXHero pas-
YIIAOTHEHHOT'O OO'BEKTA MOITHOCTBIO OKOAO 4 KM
AOCTAaTOYHO orpaHudeHo (5—10 KM), HO 3TO 3Ha-
4UTeAbHAsl 4YaCTh €r0 TAYOUHHEI.

IMpuBepenHbIN Ha puc. 15 pa3pe3 KOpPHI OT-
HOCHUTCSI IPUMEPHO K TPaHUIIe CKAAAUATHIX Kap-
nat u [IpeapkapnaTckoro mporuba, rae MOXKHO
O>KUAATH (IO AQHHBIM O PacIpeAeAeHNU CKOpOC-
Tel CeUCMUYECKHUX BOAH) HAUOOABIIETO IIPOSIB-
A€HUS SKAOTUTU3AIINU HU30B KOPHL.

TakuM o6pa3oM, B pa3pese KOPHI MOSBASIIOT-
Cs1 ABE 30HBI MHBEPCUM IIAOTHOCTHU, KOTOPEIe IpU
OAQTONPUATHBIX YCAOBUAX (OTHOCUTEABHO HU3-
KOU BA3KOCTH) IPUBEAYT K ABUJKEHUIO BEIIECTBA.
[To dopmyare CToOKCa AAST pearbHBIX Pa3MepoB
(papryC OOBEKTOB HECKOABKO KMAOMETPOB) U B3~
koctu (10% TTa [&) cKOPOCTb ABUKEHUS OYAET AO-
CTUTATh OT HECKOABKUX AECATHIX A0 HECKOABKUX
CM/TOA. DTO AOBOABHO 3HAUNTEAbHBbIE CKOPOCTHU:
Ha HECKOABKO METPOB (AAS CO3AQHUS TPEIIUHEL,
KOTOPOE BBI30BET 3eMAETPICEHNE) HEOOXOAUMBL
AUIIBL COTHU AeT. CKOpee Bcero, Takue ABUKe-
HUSI TPOUCXOAAT CIIOPAANYECKH, TIPU AOCTHIKE -
HUY YPOBHS HANIPSPKEHNH, HEOOXOANMOTO AAST TIPE-
OAOAEHUS CHUABI TPDEHUSI MeKAY KPBIABSIMU Pas-
AOMOB. PazaoMbl, K KOTOPBHIM IPUYPOYEHEBI 3€M-
AETPSICEHUS ¥ KOTOPLIE IO APYTMM ITpU3HaKaM
AKTUBU3UPOBAHBI B MAEMCTOIIEHE, XOPOIIO U3Y-
yenbl B Kapnarax [Bepxosues, 2006].

30HBI @HOMAABHON IMAOTHOCTHU Pa3HOTO 3Ha-
Ka pacIoAOKeHBI B Pa3HBIX MecTaX Ha Ipodu-
A€ BKPeCT IPOCTUPAHUSA CKAGAUATOTO COOPYKe-
HUS. BepogTHO, YIIAOTHEHUE B HU)KHEN 4aCTHU KO-
PBI IPOUCXOAUT IIPEUMYIIECTBEHHO Ha ero BHelll-
Hel IpaHulle, XOTSA HEAb3S UCKAIOYATH IIOSIBAE-
HUS TOAOKUTEABHBIX @aHOMAAUM IIAOTHOCTH (B OC-
HOBHOM 3a CUeT IlepeXopa oT rabbpo K rpaHyAU-

400 800°C 5 6

TaM) M BO BHYTPeHHUX pakoHax Kapnart. Ycao-
BUA AN BOGHUKHOBEHHS KOHTPACTA IMAOTHOCTHU
Ha I'paHUIle KaTareHeTU4eCKU U3MeHeHHOM Jac-
TH OCAAOYHOTO CAOSI M IOBEPXHOCTU KPUCTAAAU-
4eCcKoro (pyHA@MeHTa MOTYT (DOPMHPOBATEC Ha
BCEM IPOTSI)KEHUU CKAAAUATOU 30HBL. B OAM>Kaii-
NN K HACTOSIIEMY OTPe30K BpeMeHU OHM MO-
I'yT BO3HUKHYTH B IOT0-3aIIaAHOM U IIeHTPaAbHOM
yacTsax perroHa. [ToaToMy KaskeTcst OueHb BEpo-
SATHBIM, YTO ABMJ)KEHHNE BeIeCTBAq, OGYCAOBAQH-
HOe ONMCAHHBIMU U3MeHEeHUSIMU IAOTHOCTHU II0-
POA KOPHL, OYAET UMeTh ¥ TOPU30HTAABHYIO CO-
CTaBASIIOITYIO, KOTOPasi CIIOCOOCTBYET ITPOAOATKE-
HUIO CKAQAYATOTO ITpoliecca.

3eMAaeTpsiceHUusI Ha OOABIINX rAyOnHax. Ha
rayouHe 6oaee 200—250 KM pacCMOTPEHHBIN Me-
XaHU3M CEMCMIYHOCTH He ACHCTBYET, TaK KaK IIAOT-
HOCTb ITOPOA MaHTUU ITPUOAMIKAETCS K IIAOTHOC-
TH 3KAOTUTOB 3a CUeT YBeAWUeHUs KOHIIeHTPAIluu
rpaHaToB. CeICMUYHOCTE BO BCE€X aKTUBHEIX pe-
TMOHAX COKpAIaeTcs IMIOYTH AO HYAS, B OTPaHU-
YeHHOM YMCA€e PETHOHOB THXOOKEeaHCKOTO KOAb-
11a BO30OHOBASIeTCS Ha TAyOuHe oT 350—400 kM
u Ooaee. IIpeantonOKeHE O CBSI3U TAYOOKHX 3€M-
AETPSICEHUM C U3MEeHEeHUSIMMN MUHEPAAOTUM I10-
POA MAHTUU TI0OA BAMSTHUEM U3MEHEHUs TeEMIIepa-
TypH! [Kyckos, 1987, KaaunuH u Ap., 1988; Burn-
ley, 1989; TextoHOCOEPA ..., 1992; 'oppueHKo, 2012
U AP .| HIO3BOASIET AONIYCTUTH OOYCAOBAEHHOCTD
5TOU I'PYHIEI CEICMUYECKUX COOBITUN CPAaBHU-
TEABHO IIPOTSI)KeHHBIMU BO BpeMeHU TOAUMOpPd-
HBIMU Tpeo6pa3oBanHusIMu. OAHAKO HEOIIPEAEAEH-
HOCTH 3HAHUM O CKOPOCTH TaKWX ITPOIECCOB U
IepeMellleHUM 00beMOB IIOPOA,, U3MEHUBIIIUX B
CBA3H1 C HUMU IINOTHOCTB, AeAdeT HEBO3MOJKHBIM
CKOABKO-HUOYAB TOYHBIM ITIPOTHO3 IIPOSIBACHUS CEMC-
MMYHOCTH PACCMaTPUBAeMOMN IPUPOABI B KA&JKAOM

3
KM/c 27 29 31 Tr/cm

201

40

Puc. 15. PacnipepenreHue TeMnepaTypbl, CKOPOCTH CEeMCMHUYECKUX BOAH MU
IAOTHOCTHU B IIOpPOAAX 3eMHOM Kopel Kapmar.
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PeruoHe C MOAXOASIINM TUTIOM SHAOTE€HHOTO pe-
>KMMa B HacTodllee BpeMs. BEIXOA MO>KHO ITOTIBI-
TaThCSI HAUTY B IPUBACUEHHUY K @HAAMZY BCEX NMe-
IOIINXCS AQHHBIX B HapeKAe Ha IPOSBA€HUE B
TaKOM MAaCCHBE TUMMNYHBIX YepPT SBACHUS.
Brl6op munoB 3HgOreHHbX pe;XxumoB. B 1e-
PexXoAHBIX 30HaX THXOTO OKeaHa IIUPOKO IIPeA-
CTaBAEHBI TEOCUHKAMHAAM PAa3AUYHOTO BO3pacTa
U OTAEABHBIE (pparMeHTHI AOKEMOPUMCKIX TIAQT-
dopM, Ha Te ¥ APyTHE HAaAOKEHEI 0OAACTH MOAO-
AOM aKTMBHU3AIMU U OKeaHU3aluu. PaccMmoTpe-
HIe COBPEMEHHBIX TETIAOBBIX MOAEAEH AN TIepe-
YUCAEHHBIX TUIIOB SHAOTEHHBIX PEKMMOB ITOKa-
3BIBAET, YTO HepaBHIUE 3HAUUTEABHEIE U3MEeHEeHU
TeMIIepaTryp Ha HEOOXOAUMBIX I'AyOMHAX MOTYT
OBITH TOABKO B HepApax HauboAee MOAOABIX aAb-
up, 30H CA 1 okeaHusanuu. [TozpHME aAbBITUABL
y OeperoB Tuxoro okeaHa IIpeACTaBAEHBI OTpa-
HudyeHHo (CaxaAuH, 4acThb JAMOHUU U T. A.), TIO-
CAepHUE TIepeMellleHrs BellleCTBa TeKTOHOoC (e -
PHI, CBSI3aHHBIE MMEHHO C T€OCUHKAMHAABHBIM
Pe>XuMOM, IPOU30IIAU B HUX IIpuMepHO 20—30
MAH AeT Ha3ap,. Kak 6yaeT ToKa3aHo HUJKe, 3TOT
OTPEe30K BpeMeHM HECKOABKO ITPEBHIIIIAeT OITH-
MaABHBIN AAT TeHepalluy HalpSKeHUU. XOoTd He-
Ab3$1 IOAHOCTBIO MCKAIOYaTh BO3MOKHOCTD HX I10-
SIBA€HUST. AKTUBU3AITNSI aABITUMCKUX W, BO3MOXK -
HO, KUMMEPUMNCKUX (B cocTaBe TMXOOKeaHCKOTO
KOABIIa) TeocmHKAMHaAel o ATIT [T'opaueHKo,
2012] mpeacTaBAseT COOOM BBIHOC IIEPETPETOTO Be-
II[eCTBa U3 PEAUKTOBOU CPAaBHUTEABHO HETAY0O-
KOHM acTeHOoC(epHl, T. €. B XOA€ 3TOTr0 IIpolecca
nnoAuMopdHBIe Tpeobpa3oBaHusa rayoske 300 kM
He MPOUCXOAAT. B 3TOM cMBICAE BCS BOCTOUHASA
nepudgepus Tuxoro okeaHa OecIliepClIeKTUBHA,
3AEeCh He AOAJKHO OBITh TAYOOKHMX 3€MAETPSICEHUN
(uckarouenme cM. HUKe). CoBpeMeHHast aKTUBU-
3alysd BO3PacToM 3—7 MAH AeT IINPOKO IPeA-
CTaBA€Ha Ha YKpPaAaWHCKOM IuTe, B AoHOacce n
Ap. 3eMaeTpsiceHus TaAyoske 300 KM 3AeCh HEM3-
BECTHBI. BeposaTHO, BpeMsi, IpoITeAliee mocAe Ha-
Jana Ipoliecca, elje HeAOCTaTOUHO AAS ITPeol-
pa3oBaHUs IIOPOA Y IOAOIIBEI BepXHeW MaHTUU
¥ U3MEeHEeHUs UX TAOTHOCTU. Ha snureprimackux
nauTax EBponbl pacnpocTpaHeHbl 30HBI aKTUBU-
3auu BO3pacToM OKOAO 30 MAH AeT. B ocHOB-
HOM 3TO PUQTOTE€HH], HO AT 4acTHU cAydaes (Herrr-
ckuit MaccuB, CTaBpOIOABCKOE TTIOAHATHE U AP.)
MO>KHO TTPEAITOAOKUTE PESKUM OAHOAKTHOM aKTH-
BU3auuu. M 3pech rAyOOKHe 3eMAETPSICeHUs OT-
CyTCTBYIOT. He MCKAIOUEHO, YTO COOTBETCTBYIO-
Iue NpeoObpa30BaHMs y>Ke 3aBepIIeHbI.
Hanboaee ToAXOAAIINM Ka’KeTCsl BO3PACT MO-
CAEAHETO epeMellleHus BellleCTBa, 3aTparuBato-
1jero HeooxopuMsble rAyOouHbl, 10—20 MAH AeT.

34

OHO XapaKTEPHO AAS 3@BEPIIAIOIETO ITalla OKe-
aHM3aIlMM B OKPAUHHBEIX MOPSAX 3amnajpa TuUxXoro
OKeaHa 1 OAHOaKTHOM aKTUBU3alY (pparMeHToB
Cuno-Kopertickolt u FO>kHO-AMepHUKaHCKOM TAAT-
dopM. CarepyeT TOAYEPKHYTH, YTO TAYOOKAsI CeNC-
MHUYHOCTDH BEPOSTHA B IIpeAeAax BLIOPAHHBIX pe-
THMOHOB, HO COBCEM He 00513aTeABHO AOAJKHA OBITh
peACTaBA€HA B Ka’KAOM M3 HUX. Aa’ke HeOOADL-
1110e N3MeHeHNe BO3pacTa IIpoljecca MOXKeT IIpu-
BECTH K OTCYTCTBUIO COBPEMEHHBIX 3€MAETPSICEHUH.

[Tpu nocTpoeHMU TEIIAOBBIX MOAEAEH AAS OKe-
AHU3WPYEMBIX PETHOHOB OBIAO YUITEHO, UTO 3AECh
TIOCAEAHUH 3Tall aKTUBHOCTHY, COITPOBOKAAEMBIH
MarMaTHU3MOM, TePPUTOPUAABHO CMellleH OT IeH-
Tpa Ha nepudepurio, BIAOTHYIO K COCEAHUM OC-
TpoBHBIM AyraM [['opauenko, 2012].

TenroBble MOgeAU HUXKHeEU MeKMmMOHOC@ephl
U U3MeHeHUsA MuHepaAoruu nopog. Moaean mno-
CTPOEHBI B COOTBETCTBUM CO CXeMaMU IAYOUMHHBIX
nponeccos 1o AIll" [Topauerko, 2012] 1 nokasa-
HBI Ha puc. 16, q, 6.

B pabote [I'oppuenko, 2012] npuBepeHa THU-
NMYHas MUHEPaAOTMs MAaHTUMHEBIX ITIOPOA, Ha PUC.
16, a, 6 — ycaoBug NpeoOPA30BaHUI OAWBHUHA.
OTa uH@opManusa HapsAy C AQHHBIMU 00 U3Me-
HEeHUU NAOTHOCTU MaHTUWHBIX ITIOPOA IIOA BAUS-
HHEeM M3MeHEeHUs TeMIIepaTyphl (AT pacCMaTpu-
BaeMbIX IAyOuH 0KoAo 0,007—0,008 r/cm?® Ha 100 °C)
AAET BO3MOKHOCTB OLIEHUTB IINOTHOCTHON 3(PHEKT
mpo1iecca (IpY YCAOBHUHU 3aBePIIeHUsT MUHEPaAo-
TrUYeCKUX IpeoOpa3oBaHul, T. €. 10 MAKCUMYMY).

PesyabTaTuBHBIE N3MEHEHUS O AAST OOOUX JH-
AOTEeHHBIX PEeXXMMOB 3a IocArepHue 20 MAH AeT
IpeACTaBA€HH Ha puc. 16, B. 3nauenus AC pes-
KO Pa3AMyaloTcsl B 0OAACTH IIpeobpa30BaHUsI OAU-
BHHA (IIPU YCAOBHUM 3aBepllleHus Ipeobpa3oBa-
HUI) W BHIIIE, HO U aHOMAAUU B IIePBBIE COTHIE
AOAU T/CM?® AOCTATOUYHO (6e3 yueTa perakcaruu
HaINPSJKEeHUM) A CO3AAHUS HANIPSKEHUM, COIIO-
CTaBUMBIX C IPOYHOCTBIO TIOPOA TPU AAUTEABHBIX
Harpys3kKax (KOTOphIe II0 KpalHel Mepe Ha IIops-
AOK MeHblIlle " MTHOBEHHOM " MPOYHOCTU — 1 X
x 108 ITa). PacueT mIpoBeAEH AAST PEAABLHBIX pas-
MEpPOB YIAOTHEHHOTO OOBEKTa B 30HE OKeaHM3a-
1Y BBIIIE KPOBAM CAOSI IPe0OPa3oBaHHOIO OAU-
BMHA — OKOAO 100 xM.

Bpems, Heo6XOAUMOE AAS 3aBepllleHud Ipe-
o0pa3oBaHMY MUHEPaAOTUU IIPU pearbHBIX pas-
Mepax KPHUCTAANOB, TIO UMEIOIMMCS AQHHBIM MOJK-
HO OIIeHUTDH B MUAAVOHEI — IIePBBIe AeCATKU MAH
AET, T. €. B paCCMaTPMUBAEMOM CAydYae IIPOIlecc
3HAYUTEABHO IIPOABUHYACS, aHOMAAbHBIE IIAOT-
HOCTHM OAM3KU K MAKCUMAAbBHBIM.

INorpy>keHune yIAOTHEHHBIX OOBEKTOB OYAET IIPO-
UCXOAUTH B OCHOBHOM B CAO€ TIOPOA C - U Y-OAU-
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Puc. 16. TennoBele MOAEAU HUJKHEHM TeKTOHOC(EDPHl 30H COBpeMeHHOM aKTUBU3AIUN
AOKeMOPUNCKOM NAAaT(OPMEL (@) U MOAOAOM OKeaHuzanuu (0). Lludper y reorepm
— BpeMs B MAH AeT Ha3ap;, B — paclpepeAreHde aHOMAAbHBIX YIAOTHEHUU IOPOA B
TeKTOHOC(epax 30HBI COBPEMEHHOM aKTUBU3AIUU AOKeMOPHUMCKOM mAaToOpMEI (1)
U 30HBI OKeaHu3anuu (2), 3 — PT-yCAOBHUSA ABYXCTyIleHYaTOIo IIpeobpa3oBaHUSI OAU-
BUHA (IPU >KEAe3UCTOCTU IpuMepHO 13 %) B MUHepaA CO CTPYKTypPOM IINHHEAMN.

BHUHOM, 4TO OOYCAOBUT CYIIIeCTBEHHOE YAAAEHHEe
OT TEMIIEPATYPHI COAMAYCA U YBEAWYEHUE BSI3KO-
ctu mpuMepHO A0 102—10% ITa [t. CKOpOCTh ABU-
>KeHud 1o popMyae CTOKCa AT MUHUMAABHBIX
TIAOTHOCTHBIX aHOMAAMM COCTAaBUT OKOAO 1 CM/TOA,
MM MaKCUMAaABHBIX — Ha IOPSAOK OoabIle. Ta-
KM 00pa3oM, YIAOTHEHHBIE MacChl MOTYT 3a pac-
cMaTpuBaeMoe BpeMsi AOCTUYD ITIOAOQIIIBEI 30HHEI TTO-
AMMOP(HBIX ITepexoA0B (650—700 KM). 3HaUUTEeAD-
HOe TIOIPy’KeHNe B HIJKHIOIO MaHTHIO (C ITepexo-
AOM K MarHe3uOBIOCTUTY U IIEPOBCKUTY) IIPEACTAB-
ASIETCSI HEPEaAbHBIM.

Bce paccMmarpuBaeMble ITIEPEXOABI HA TAyOU-
He 300—550 KM 3K30TEpMHUYHEB], CYMMapHOE Ha-
TpeBaHMe MMOPOABLI COCTABUT MHOTHE AECSITKU TPa-
AYCOB, HO IPUHITUIINAABHBIX H3MEeHEeHNI X0AQ ITPO-
Ijecca 3TO He AOAKHO BBI3BaTh. [IpeoOpa3oBaHue
BeIlleCTBa Ha IIOAOQIIBe IePEXOAHOM 30HBI BEAET
K CYIIIeCTBEHHO OOABIIIEMY HarpeBy, OTPUIATEAD-
Has TeIIAOBasl aHOMaAMs UM HUBeAUpyeTcs. ['Ay0-
>Ke pacrmoAaraeTcsi KpOBASI TAOBAABHOM acTeHO-
cdepsl, B KOTOPOU IOTIpy’KeHUe U 3eMAeTpsice-
HUS HEBO3MOJKHHI.

Ilporno3 pacnpegeaenus runouyeHmMpoB 3eM-
Aempscenul. ITpuBepeHHBIE COOOpa>keHUs IO-
3BOASIIOT AOBOABHO IIOAHO OIHCATh TPOTHO3UPY-
eMbIe UCIIOAB30BAHHOM TMIIOTE30M CBOMCTBA 30H
TAyOOKOM CeICMUYHOCTH, XapPaKTePHOM! AAS TIepHU-
depun Tuxoro okeaHa. [Iporaos no ykaszaHHBIM
BBIIIIe IPMYMHAM UMeeT BepOITHOCTHBIN XapaKTep.

1. I'MnoneHTpEL 3eMAETPSACEHUM Ha TAyOUHE 00-
Aee 300 KM IpUypOUYeHBI K 30HaM HEAABHO 3a-
BEePUIUBIIENCS (BO3MOJKHO, ellle He IIOAHOCTBIO)

T'eogpusuueckutl xypnaar Ne 1, T. 36, 2014

OKeaHHU3alliuu 3allapAHOU ITepudepuu okeaHa. Ha
BOCTOYHOU ITepUdepru 3eMAETPSACEHUM TaKOU IpU-
POABI HE AOAKHO OBITE. KpoMe TOTO, TAyOMHHAsA
CeCMUYHOCTb MOJKeT IPUCYTCTBOBAThL B 0OAacC-
Tax CA ApeBHUX naatdopM, HauaBulenca 10—
20 MAH AeT Ha3ap. OpHa U3 TaKUX 00AACTEH MO-
>KeT paclloAaraThbCs Ha 3alapHoOM okpauHe FOk-
HO-AMEPUKaHCKOM IAQT(POPMEL, BTOpas — B IIPU-
opeskHoM yactu CuHo-KopelcKo.

2. BO3MO>KHO, YTO THUIIOTIEHTPHI TIOA OOAACTSIMU
OKeaHM3alluu pacOopoCTpaHeHbl B OOABIIIEM WH-
TepBane TAYOWH (HAQYMHAIOTCS C MEHBIIUX TAY -
OUH), UeM IIOA aKTUBU3UPOBAHHBEIMU ITAAT(OpMa-
Mu. OOIUH AMaNa30H IPOrHO3UPYEMBIX TAYOUH
TUTIOLIEHTPOB 3€MAETPSACEHUN 3TOU IPUPOABI OT
300—350 po 650—700 kM.

3. M0O>KHO yBEPEHHO YTBEPIKAATh, 9TO 3E€MAe-
TPsSICeHUs (XOTS U APYTOU IPUPOABI) AOAKHEL IIPO-
HCXOAUTDH B IPUBAEUEHHBIX K aHAAN3Y PeTrMoHax
Y Ha MeHBbIINX IAyomHax (oT 200—250 KM A0 KO-
POBBIX).

4. TTopo11Ba CeICMOTeHEPUPYIOIIEro CAOS Pac-
CMaTpUBaeMOM IIPUPOABI PACIIOAATaeTCsl Ha TAY-
Oune okoao 700 KM, K 3TOMYy UHTEPBaAy 3aBep-
LIAIOTCA TOAUMOP(HBIE TPe0OPa30BaHuI U AOC-
TUTaeTCsI KPOBASI TAOOAABHOM acTeHocdepH! [[op-
AMeHko, 2012].

CpaBHeRue ¢ pakmuiecKuUMU gaHHBIMU O 3eM-
Aempscenuax. TeppUTOpUaABHOE PaCIIPEAEAEHHE
YaCTH SNIUILIEHTPOB 3eMAETPSICEHUN C TAYOMHaMU
300—500 u 60aee 500 kM MOKazaHo Ha puc. 17
(www.neic.cr.usgs.gov). B Hero He BKAIOUEHBI 31IH-
LIeHTPHBI BOAM3HU VIHAOHE3UNCKOM CUCTEMBI AyTa—
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KenA00, OTHOCHIIeNCs, cKkopee, K MTHAUNICKOMY
OKeaHy, a Takke K CoromoHOBOM, HoBorebpua-
ckou u Tonra-Kepmapek cucremaM. AaHHBIE O
HUX IPUHIUNNAABHO He OTAUYAlOTCS OT paccMart-
PpUBaeMBIX HUKE.

I'AyGokue 3eMAeTpsiCeHUs IPUCYTCTBYIOT Me-
Hee yeM Ha 40 % oO1ieil AAUHBL CUCTEM AyTa—
KeA00 BOKpPYT THXOro okeaHa, YTO He COTAACY-
€TCSl C IPEACTaBACHUSIMHU TUIIOTe3hl TEKTOHUKU
TIAUT, IO OAHOMY U3 BAPUAHTOB KOTOPOW IIAUTHI
IIOIPY>KaloTCs 3@ CYeT YIIAOTHEHUS UX (PPOHTAAB-
HBIX 9acTel, U3MEHSIOIUX MUHEPAAOTHIO Ha 10-
AOIIIBe BepXHEeU MaHTHUU.

[TpakTHuecKHu BO BCeX CAyYasIX HEIIOCPEACT-
BEHHO HaA FAYOOKMMM 3eMAETPSACEHUAMU UAU Ha
HeOOABIIIOM PACCTOSHUU 110 TOPU30HTAAN (PUK-
CUPYIOTCS COOBITUS MEHBIIIEW TAYOMHHOCTY, T. €.
OIIPaBABIBAETCS OAMH U3 IIYHKTOB IporHosa. C

TOYKU 3PEHUSA TUNIOTE3bl TEKTOHUKU IIAUT TaKOe
pacmpeAeAeHre TUIIOIeHTPOB HeOOBICHUMO: akK-
TUBHOCTb B paliOHaX MakKCUMAaABHOTO IIOTPyKe-
HUS IIAWUTHI CBsI3aHa TOABKO C ee IlepeMellleHueM
OTHOCUTEABHO OKPY’Kalollle MaHTHUH.
TeKkToOHUUYeCKast IPUYPOUYeHHOCTb OOABIINHCT-
Ba TUIOIIeHTPOB COOTBETCTBYET IIPOTHO3HOM (CM.
puc. 17). ckaroueHHEeM MOJKHO CUHUTATh hpar-
MEHTHI IOSICOB TUIIOLEHTPOB, KOTOPhIE PacIioAa-
raroTcs OOABIIIEN CBOEU YaCThIO B 30HAX OKEaHU-
3aIuy, HO, KpoMe TOTO, IlepeceKaioT OCTPOBHBIE
Ayru. B MecTtax nepeceuenus ayr (AAnouckoi, Co-
AOMOHOBOM, HOBO3eAaHACKOM) YCTaHOBAEH Xapak-
Tep IMpoIieccoB MocaepAHuX 10—20 MAH AeT, OTAU-
YAIOLIUM 3T PAUOHBI OT APYTMX 4acTed peruo-
HoB. Ha 0-Be XoHcro 310 okpectHOCTH Docca Mar-
HHI (BoAbmIOrO pPBA), CYUTAOIIETOCS MECTOM Ha-
MEeTHUBIIIErocsi coepnHenus SimonomMmopckor u Ou-

-75°

el

15°

Puc. 17. PacipepenreHne TUNIONEHTPOB FAYOOKUX 3eMAETPSICEHUN Ha Ilepudepuu Tuxoro okeaHa: ! — rayboKo-
BOAHBIE JKeAOOBI, 2 — 0OAACTU MOAOAOM OKeaHU3alluy, 3 — 0OAACTH aKTHUBU3AIlUU APDEBHUX IIAQT@OPM, Hauas-
metics 10—20 MAH AeT Hasap, 4, 5 — TUIOIEHTPHL ¢ raAyouHaMu 6oaee 500 kM (4), 300—500 kM (9).
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AUNIUTHOMOPCKOM 0OAACTEeN OKeaHU3aIuu U OT-
AMYAIOIIErocs yTOHEeHHOU 3eMHOU KOPOU, MHTEeH-
CHBHBIM MarMaTHU3MOM, OITyCKaHWEeM M HaKOIIAe-
HUEeM MOAOABIX 0capAKoB. Ha ConoOMOHOBOM AyTe
(bOoKarbHAsA 30Ha YACTUYHO COBIAAET C MOAOABIM
TAYOOKHM TPOroM O-Ba ['yaparKkaHan, HAKOIMBIINM
B IIOCTMMOIIeHOBOE BpeMs A0 4,5 KM 0CapKOB U
BYAKQHUTOB, Ha 0-Be CeBepHoM (HoBasg 3enan-
Aus) — ¢ TporoMm TapaHaku (MOIIJHOCTH OCaA0U-
HO-BYAKQHOT€HHOTO KOMIIAEKCa BO3PacTOM He 00-
Aee 20 MAH A€T — A0 5 KM) [DHIIMKAOLIEAUS ...,
1980]. Takue omycKaHUs IOBEPXHOCTH BIIOAHE CO-
TIOCTaBUMBI C TTPOU3OIIIEAITNMIA CUHXPOHHO B 00-
AQCTSIX OKeaHU3aIuu.

Ecam 3T palioHBI TaK)Ke OTHECTU K OXBayeH-
HBIM He3aBepIIUBIIUMUCS IIPOlleccaMi OKeaHM-
3aI1¥, TO IPOTHO3HBIM PETMIOHaM COOTBETCTBYET
0KO0AO 90 % runoneHTpoB. [Ipuypo4eHHOCTH OC-
TaAbHBIX HesdcHa. Bo3Mo>KHO, IpyU HaAu4duu 00-
Aee AeTAABHOU TeOAOTMUEeCKOU MH(OPMAIIUU UX
TaK’Ke YAQCTCS OTHECTU K OKeaHU3UPYEMBIM pe-
TMOHaM, B KOTOPBIX TAYOMHHBIH IIPOIiece elle He
HallleA AOCTATOYHO ITOAHOTO IIPOSIBA€HMS B COOBI-
THUSX B IPUIIOBEPXHOCTHOU 30HE, AOCTYITHBIX AAST
U3y4eHus.

OueBUAHO pasAnyre Me>KAY ABYMs TUIIaMU pe-
>KUMOB. OHO HarASIAHO TIPOSIBASIETCSI ITPY IIOCTPO-
€HUU TUCTOTPaMM pacHpeAeAeHUY TUIIOIeHTPOB
1o rayouHe (puc. 18). Ecau mopa akTUBU3UPOBAH-
HBIMU TAaTdopMamMu BocTtournont Asuu u FO>XHONU
AMepUKU 3eMAETPSCEHNS COCPEAOTOUEHE! Ha TAY-
ouHe 6onaee 450—500 KM, TO B 30HaX OKeaHMU3a-
ITUM OHU pacIpereAreHBl B O0Aee HMIMPOKOM AUa-
Ia3oHe rAyOHH.

[ToAayueHHBIN pe3yAbTAaT IPUMEPHO COTAACY-
€TCSI CO CAEAAQHHBIM BHIIIe TPOTHO30M.

30HBbI OBBIIIIEHHOTO MOTAOIIEHUS S3HEPTUN
CeliCMNYEeCKUX BOAH B KOpe M BepxHel MaHTHUW.
OTOT MapaMeTp MOJKET CAY>KUTH AOIIOAHUTEABHON

%
30
H
10+
|
|
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300 400 300 600 700 KM

Puc. 18. 'ucTorpaMMbl pacnpepeAeHUN TAyOHUH TUIIO-
LEHTPOB 3eMAETPSICEHUN ITOA 30HAMU OKeaHHU3anuu (1)
W akTuBHM3anuu (2) mraTdopm.
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XapaKTEePUCTUKON acTeHOCPepPrL. AAd ero usyde-
HUS MOTYT OBITH MCIIOAB30BAHBL ABA IIOAXOAQ.

B paMkax nepBOro OBIAM U3y4Y€eHBl, B YaCTHO-
CTH, CEKTOPHI HallpaBAEHUM NIPHUX0Aa BOAH OAU3-
KHMX 3eMAeTPSCEHUN Ha cericMocTaHnuu Kapna-
TO-BaAnKaHCKOTO peruoHa, B pepeAax KOTOPHIX
HaOAIOAAANICH 3HAUUMEIE OTKAOHEHUS (paKTrudec-
KOT0 a3UMyTa IPUXO0AA OT TEOPETUYECKOTO (a3u-
MyTaAbHBIE aHOMaAuU) [HecTepos, I'puropresa,
1987]. I'lo nepeceuyeHUIO CEKTOPOB AEBSATH CTaH-
1I1M BhIAEAEHA TePPUTOPUS, 3aHUMAIOIas O0OAD-
IITYIO 4acTh [JaHHOHCKOTO MacCHBa, B IIpepenax
KOTOPOM AOAJKEH PACIIOAAraThCs OOBEKT, BEI3HI-
BarolIni aHoMaAuu. [1o BeAnurnHaM IepuoAOB,
Ha KOTOPBIX OTMEUYeHBI BO3MYIIIEHUS X0AQ AYUIEeH,
IIPEeAIIOAATaeTCsl, YTO OH HaXOAUTCS B MHTepBa-
Ae TAYOHUH 0KOAO 20—60 KM. 3aKkapnaTCKUM IIpo-
rub OKa3bIBaeTCs 3a IIpeperaMU 3TOU TepPPUTO -
puu. B pabote [HecTtepos, I'puropsesa, 1987] BuI-
CKAa3bIBAETCS MPEATTIONOKEHHE O BO3SMOKHOCTH CMe-
1IIeHUsI CEBePHOM I'PaHUIIBI aHOMAABHOTO O0BeKTa
Ha ceBep, B HanpasaeHUM BocTouno-CAOBaIKO-
ro mporuba.

O IpUHAANEKHOCTH 3aKapIaTCKOro nporuda
K @aHOMaABHOMY OOBEKTY MOJKHO CYAUTH 1O AQH-
HBIM cericMocTaHIuu "AbBOB", "Y>xropop" u "Ko-
coB". OrpaHnm4yeHHOE KOAMYECTBO 3€MAETPSICEHUH,
UCIIOAB30BaHHEIX B paboTe [HecTtepos, I'puropbe-
Ba, 1987], npuBeAo K 00pa30BaHUIO BO BCEX CAY-
4asgx CEKTOPOB, rae nHopMaIusg 00 aHOMaAbHO-
CTHU @3UMYTOB IIPUXOAQ BOAH OTCYTCTBYET. AAST CTaH-
nui “"ApBOB" M "YXTropoa'" 3TO He UMeeT 3Haue-
HHs: B 000OUX CAyYasX " aHOMaAbHBIE CEKTODHL"
OXBATHIBAIOT IPOTUO UAU €ro 4acTH. 'AHOMaAb-
HBIU ceKTOp'" cTaHuu "KocoB'" mepecekaeTcs C
Y’KTOPOACKHMM U AbBOBCKMMU IOJKHee 3aKaplaT-
CcKoOro mporuba, HO ero ceBepHOoe OorpaHuYeHne
HEU3BECTHO, I03TOMY MOKHO CUUTATh, YTO UMe-
IoIuecs AaHHBIE He TPOTUBOPEYAT BKAIOUEHHIO
mporuba B IpeAeAbl 00AACTH, UCKaXKaoIel X0A
Aydert. OAHAKO IPU3HAHNE HU30B KOPEL M BEPXOB
BepXHeHN MaHTHUM 3aKapIaTcKoro IIporuda oobek-
TOM C @aHOMaABHBIM IIOTAOII[eHHEeM caMo 110 cebe
He TI03BOASIET OI[€HUTDH CTEII€Hb OTAWYUS IIOTAO-
1IIeHUsI B HEM OT UMeIOllerocsi B MeHee IIporpe-
TOU CpeAe B TOM JKe MHTepPBaAe TAYOUH.

BTopolt mopxoa OCHOBaH Ha U3y4eHUU COTPs-
CaeMOCTH ((POPMBI H30CENUCT TAYOUHHBIX 3eMAe-
TPSICEHMI) U COIOCTAaBACHUM €€ C TEIIAOBBIMU MO-
AeAsIMU TeKTOHOC(eps! pernoHa. [IpuBepeHHBIE
BBIIIIE TETIAOBBIE MOAEAHN ITO3BOASIOT YCTAHOBUTD,
4TO BO BHYTPEHHEU 30He aAbIMKUCKOM Kapmart-
CKOU TeOCUHKAMHAaAU, oxBaueHHOU CA, coraac-
HO ATIl', pacupocTpaHeHbl PaMOHBI, B KOTOPBIX
IrAyOHMHHAs acTeHoc(depa AOCTIOAHSIETCS KOPOBBIM
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CAOEM YaCTUYHOTO IIA@BAEHMS, IPAYEM 4aCTO CAOU
B CpepHeN KOpe COITPOBOIKAAETCSI MOAOABIMHU IIpe-
PBIBUCTBIMY BHEAPEHUSIMU B BEPXHIOIO KOPY. NAO-
TUYHO IIPEAIIOAOKUTD, UTO €T0 OCAADASIIOlIee BAU-
dHUE Ha COTPSICAeMOCTb IOBEPXHOCTHU IIPU 3eM-
AeTpsICeHUSX OYAeT 3HAaUUTEeAbHEMN, 4eM MaHTUN-
Horo. KpoMe Toro, a3Tu patioHBl AOAKHEI Xapak-
Tepu3oBaThbcsa Hanboaee BeICOKUM TTI. B aToM
CMBICAE TUITUYHOM IPEACTABASIETCS pa3HUIla MeK-
Ay 3akapnaTckuMm nporudoM (u ITaHHOHCKOHU
BrlapuHOM) U CrrapdaTeiMU KapriaTamu. OHa 3a-
MeTHa He TOABKO B YKpaWHCKUX Kapmarax, HO 1
3a UX NIpeAeAaMU U KOHTPOAUPYETCS KpOMe aHo-
maAnii TT1 erle 1 MOAOABIM MarMaTH3MOM, BKAIO-
YAIOIIMM BEPXHEKOPOBYIO COCTaBASIONIYIO. 3AeCh
oyary IBHO OAMKe K TOBEPXHOCTH, 4ueM B CKAaA-
yaTelx Kapnarax. Takas cuTyanmus xapakKTepHa
AT yacTu [laHHOHMU M 3aKapIlaTCKUX IIPOruOoB
ChaoBakuy, YkpauHsl 1 Pymeiaun (Buropaat-I'y-
TUHCKasa 1 KeareMaH-Xaprurckas rpsaabl). [Tocaea-
Hsis IIOAOCA (3aHUMAalolas 3HaUUTEABHYIO YacTh
3aKapIaTCKOro npormuda) BEIAEAIETCS CPABHU-
TEABHO Y3KOM aHoMaAuel rayouHuoro TT1 [Top-
AUEHKO U Ap., 2011]. Ee BAugHMe Ha ocrabaeHUE
COTPSACAEMOCTH MMOBEPXHOCTA BOAHAMHU FAYOOKHUX
3eMAeTpsCeHUM 30HBI BpaHua, IPOXOAAIITUMU Ye-
pe3 HerAyOOKUM CAOU YaCTUYHOTO IIAABAEHUS B
HIDKHeN 4aCTH KOPHI I BEPXHUX TOPU30HTaX MaH-
TUH, AOAJKHO OBITH MaKCUMaABHEIM. Beapb 3pech
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BeposTHA OOABINIAs CTEIIEHb IMAABAEHUS U IIPO-
UTKA (PAIOMAAMY, BHIAEAUBIIUMUCS IPU TEIIAO-
BOM AeTHAPATAIlNyY, 3HAaYUTEABHBIX WHTEPBAAOB
TAyOUH B KOpe.

Bs3aumMHOe pacrioroskeHHe OOIIMPHON acTEHO-
chepHOI 06AACTH, YIIOMSHYTOMN IIOAOCHL M OYa-
TOB 3eMAeTpsAceHnM BpaHua pa3HBIX AeT (pa3Me-
PBI IOCAEAHUX, ECTECTBEHHO, HEAB3SI CUUTATh IIpe-
HeOPe>KUMO MaABIMHU II0 CPaBHEHUIO C IIePBLIMU)
MOJKET OBITh PA3AWYHBIM M HE ICKAIOUEHO, YTO 10
BeAeHUe U30CEeNUCT IIPU HEKOTOPHIX COOBITHIX AQ-
€T BO3MO’KHOCTH OOHAPY’KUTh 3aTyXaHUe, CBsI3aH-
HO€e UMEeHHO C TTIoAOCOoU. [TpeacTaBAsieTCs, YTO AAS
9TOY IIeAW IIOAXOAUT 3eMAeTpsiceHue 1940 ., ray-
OuHa ouara 150 kM (puc. 19, a). Ecau npu Apy-
TUX 3eMAeTpsICeHUuax (Hanpumep, 1977 r., rayou-
Ha ouara 90 KM) BUAHA IIPEUMYIIIeCTBEHHO AehOp-
Mallyst U30CeMCT, BEI3BaHHas IIOTAOIIIeHIeM 3Hep-
TUM B 00AACTY pacIpoCTpaHeHus acTeHoChephl
BHyTpeHHel 30Hb KapnaTo-AMHapUACKOTO Peru-
oHa B 11eaoM, To B 1940 r. pacmoaokeHUe odyara
Y I0’KHOM OKOHEYHOCTHM MarMaTUIeCKOM ITOAOCHI
NIPUBOAMT K IDKOMY IIPOSIBA€HUIO ee BAUSHUS Ha
pucyHok u3ocerct. Ha puc. 19, a BUpHO, 9TO CO-
KpalleHre NHTeHCUBHOCTH COTPSICEHUH ITOBEPX-
HOCTHU 3a CUeT IIOTAOIIeHUs B 3TOM OOBEKTe (K ce-
BepO-3allaAy OT oYara) IPOUCXOAUT B HECKOABKO
pa3 OBICTpee, YeM IIPU €T0 OTCYTCTBUU (K CeBepo-
BOCTOKY M IOT'0O-3aIlajdy OT O4ara).
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Puc. 19. Cxema M30CEUCT 3eMAETPSICEHUS
30HBl Bpanua 1940 r. (a). CepbIM IIBETOM
IIOKa3aHO pacHpocTpaHeHUe Hauboaee BHI-
COKMX TEeNIAOBBIX IIOTOKOB B peruoHe. l3me-
HeHUe [ IpU YAQAEHUHU OT JIHUIEHTPa 3eMAe-
TPSICEHUS B PA3AUYHBIX HAIlPaBAEHUSIX (0) (CM.
TeKCT). LJudpel Ha KPUBBIX — OTKAOHEHHE
HapaBAE€HUSI OT CEBEPHOTr0, OTCUMTAHHOE 110
4acoBOU CTPeAKe (B rpapycax).
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[MomnbrTaeMcst KOAMIECTBEHHO XapaKTePHU30BaTh
3aTyxaHre, Ha KOTOpoe yKa3blBaeT hopMa n30-
cetricT. HopmMaabHOE CcOKpallleHre COTpPsSIcaeMocC-
THU C PACCTOSTHUEM OITPEAEASIETCS M3BECTHBIM 3M-
nupudecKuM BeIpakeHreM [Cadponos, 2005 u Ap.]:
I=1,5M-3,51g (x*+ h?)*° + 3, rae [ — GAaAABHOCTD,
M — MarHuTypa, X — pacCTosHHe OT JIUIeHT-
pa, KM, h — raybmHa odara, KM. CUnTass MaKCu-
MaABHYIO MarHUTYAY Hap odaroM (x =0) paBHOU
9, onpeperuM M Kak 9 (4TO OAM3KO K pe3yAbTa-
TY UCIIOAB30BaHUS APYTOro noaxoaa [CedicMuy-
HOCTS ..., 1969]).

Paccunraem nsmenenue / ¢ pacctogumueM. Aas
Pa3AWYHBIX HAlIPABAEHUU OT SIHUIEHTPa (OTCUeT
TPaAyCOB II0 9aCOBOM CTPEAKE OT HallPaBAEHUS
Ha ceBep) onmpepeAnM (PaKTHIeCKUe U3MEeHeHUs
I c paccrossuuem (puc. 19, 6). O4eBUAHO, YTO B
HallpaBAeHUU Ha foro-samap (240°) corpsicae-
MOCTBb M3MEHSIeTCST TPAaKTUYECKU B COOTBETCTBUU
C pacueTHOM. Ha paccCMOTpEHHEBIX PAaCCTOSTHUSAX
Ha IIyTU BOAH 3A€Ch He BCTPEYaloTCsl yU4acTKHU C
HEerAyOOKOH acTeHochepoi. MOKHO CYUTATh, YTO
HUCIIOAB30BaHHOE BhIPa’KeHUE TTOAXOAUT AAST pac-
CMaTpPHUBaAEeMOTO PermoHa M odara.

B mammpaBAeHVH Ha ceBepo-BocTOK (30°) cmap
COTPSICAEMOCTH COTAACYEeTCSI C PaCueTHBIM AO ITe-
peceuenus beabrikoit 30l CA, B HepApax KOTO-
PO¥ KOMIIAEKCOM re0(pU3NIECKUX METOAOB AMar-
HOCTHUPOBaHa acTeHocdepHas AmH3a. OHa 3aMeT-
HO YBEAWYHBAET IIOTAOIeHWe dSHEePruu (CoKpa-
IIIeHNe COTPSICaeMOCTH C paccrosiaueM). [ Toxoxxuii
addekrT co3paeT Penntickasa 3oHa CA, pacmnoao-
>KeHHasl CTPOro Ha BOCTOK OT amuiieHTpa (90°). bans-
Kasl CUTyallusi CKAQABIBAETCS B HAIIPABACHUSIX Ha
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for (okoao 180°) m roro-BocTok (120—150°), Tae Ha
coKpalileHHe / 0Ka3bIBaIOT BAUSHIE acTeHoChe-
peI B Heppax 30H CA 10XKHOU yacTu Me3umckon
nAuTH, baarkan u YepHoro mops. Eiile 60AbIIee
U3MeHEeHUEe COTPSICAEMOCTH IIPONCXOAUT (CM. PHC.
19, 6) K ceBepo-3anapy (mpuMepHo 270—290°) ot
3MUIIEHTPa, B HAIIPaBAE€HUM acTeHoCepHOoM 00-
Aactu [TaHHOHMH U B IpepeAax MarMaTu4eCcKou
TIOAOCHI, TPOTATUBATOIIIENCS B 3aKapIliaTCKUM IIPo-
rub (Hanpasaerue 300—315°%). B mearom BAusiHME
Ha 3aTyXaHue BOAH 000UX ITIOCAEAHUX OOBEKTOB
O4YeHb 3HAUYUTEABHO, XapaKTEePU3YIOIINH ero Ina-
pametp Z (Z=(x,_, —x) /1g ((x,_, + h) (x, + h))"*®
[CelicMUYHOCTS ..., 1969]) mpeBOCXOAUT paccuu-
TAaHHBIA AAST HODMAABHBIX YCAOBHU B 2—10 pas.

HMmeeT cMEBICA pacCMOTpPeTh U AQHHEIE II0 Kap-
TIAaTCKUM ¥ IIPUKAapPIaTCKUM 3E€MAETPSICEHUSIM C
MeHBIIIel TAyOUMHOU o4ara U MarHUTYAOM C TOUKH
3peHUsI BO3MOKHOCTU UCIIOAB30BAHUSI AN HUX
MMOAOOHBIX OIIeHOK. AAd 3emAeTpsiceHus 1875 .
B Beankux Moctax ([Tpukapnatse) [CeticMuu-
HOCTS ..., 1969] c rayOuHOM o4ara okoAo 20 KM U
MarHuTyAOM 5,2 U30CEUCTHI B FOTO-BOCTOYHOM Ha-
IPaBACHUU AEMOHCTPHUPYIOT 3aTyXaHVe, IOAHO-
CTBIO COTAACYIOIeecs ¢ pacyeTHBIM. MiMeHHO 3TO
HallpaBA€HMe Ha 3HAUUTEABHOM PacCTOSTHUU CBO-
OOAHO OT BAWUSTHUST 3@aMETHBIX aCTeHOANH3 . Cae-
AOBaTEABHO, IPEACTABAEHUS O HOPMAABHOM 3aTy-
XaHWU DHEPru¥M CeMCMUYECKUX BOAH IIPUMEHU-
MBI ¥ K TAKUM MAAOTAYOMHHBIM COOBITUAM. I1po-
SIBA€HUS COTPSICAEMOCTH (OAAABHOCTB) B ITyHKTAxX
BOKpPYT Beperosckoro 3emaerpsceHus 1965 r.
[CelicMUYHOCTS ..., 1969] ¢ TAyOMHOM oyara 5 KM
U MarHUTYAOU 3,7 IpuBeAeHEL Ha puc. 20, a.
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Puc. 20. INposiBaeHus: (6aarbHOCTE) Beperoscko-
ro 3eMaeTpsaceHus 1969 r. (a). Uamenenue [/ npu
yAaAeHUHU OT 3nuIeHTpa beperosckoro 3eMaeTpsi-
cenus 1965 r. (0).
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CpaBHeHMe C HOPMaABHBIM COKpallleHrueM Oan-
ABHOCTH C paccTosHueM (puc. 20, 6) oOHapy’Ku-
BaeT, 4YTO 0e3 aHOMAABLHOTI'O IIOTAOIIEHUsS 3Hep-
TN celicMUUecKHe KOAeOaHUsSI MPOXOAAT TOAb-
KO Ha HECKOABKO KUAOMETPOB (IPUMEPHO A0 5—
6 xM). 3aTeM Ha ypareHUm 12—15 KM GaAABHOCTD
COKpalllaeTcss BABOe TI0 CPaBHEHUIO C paCyeTHOM.
Ou4eBUAHO, UTO MOTAOLIIEHUEe 3HEePTUU IPOUCXO-
AUT B HETAYOOKOM KOPOBOM 006BeKTe. BeposiTHee
BCero, B TaKOM MeCTe dHeprus COTpsICeHuH Ipe-
obpasyeTcsa B TenaoByio. OlleHKa MOKa3bIBaeT,
YTO MOITHOCTB IIOAOOHOTO UCTOYHUKA TellAa HI4Y-
TOJKHA 110 CPABHEHMUIO C IIUTAIOIMIMMU PeaAbHBIN
TEeIIAOBOM MOTOK 3eMAHU Aa’Ke B Hauboaee celic-
MHWUHBIX paioHax Kapnar.

3akaroyeHue. [ [poBeAeHHBIN aHaAN3 YCAOBUH
CpeABl, IPUYMH HAKOIAEHUS HANPSKeHUH U Ia-
paMeTpOB 3eMAETPSICEHUN II0O3BOAUA CAEAYIOIIIEE.
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