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Ha miacTaBi aHani3y Ta y3araAbHEHH: yciel CyKyIIHOCTI HasBHOI celCMIivHOI iH(opMallii, Ha-
KOIIMYEHOI 3@ MUHYAL 35 POKIB, IOAGHO Cy4acHI YIBA€HHS PO TAMOUHHY OYAOBY 3€MHOI KOpH
Aapo3pko-botHiuHOI 30HU. [ToOyp0BaHO TOMOTrpadiuHi MOAEAl, YTOUYHEHO YIBA€HHS IIPO PO3-
IIapPYBAaHHA 3€MHOI KOPH, T€OMETPII0 CeMCMIYHAX MeJK, YCTAHOBAEHO 3aHyPeHHs Me>Ki Kopa—
MaHTIig A0 TAMOMHU 64 KM. 3a 3iCTaBA€HHS i KOMIIAEKCHOI iHTepIpeTaliii TUMYacOBUX PO3Pi3iB
3I'T, 6araToxBUAbOBUX po3pi3iB 'C3, MBX3 i reoAoTiuHNUX AQHUX BUSIBAEHO, 1110 PE3yABTATH
CEeMCMIUHUX METOAIB IIOMITHO Pi3HATBCS, IPOTE AAS FeOAOTIUHOI iHTepIpeTallil Ba’KAUBI AaHL
BCIX METOAIB, TOMY IIJO BOHU IIAKPECAIOIOTE Pi3HI OCOOAMBOCTI CepepAOBHUIIIA.

KarouoBi caoBa: celicmiuHi IMIBUAKOCTI, 3eMHa Kopa, Meka M, Aapo3bko-BoTHiuHa 30Ha,

BEPXHS MaHTis.

BeepeHue. ['AyOuHHEBIe CeIICMO30HAMPOBAHUS
B POCCHUMCKOM YacTu BaATUiCKOro nyta Ha4aAnch
B 1958 r. Bo BpeMs Me>xXAyHapOAHOTO Teo(pU3u-
YeCKOTO0 roapa 1o npoduato Kemb—Yxra. B Haua-
Ae 60-X TOAOB YAAAOCE IIPOBECTU CEUCMUYECKYIO
CBEMKY B palnioHe [leuenry, a B 1960—1962 ropax
nnpotripeH npoduab bapennieBo mope—Ileuenra—
AOBHO. OTO OBIAA IO CYIIECTBY IIepBasi CEHCMOPa3-
BeAKa Ha APeBHUX IIUTaX. Pe3yAbTaTH ee CTaAu
OCHOBOMU AAS 3aA0KeHNdI KOABCKOM CBEPXTAYOO-
KOU CKBa)XUHHBI. B paabHeNIIeM n3MeHUAaCh Me-
TOAMKA M TeXHHMKA IIOAEBBIX NCCAEAOBAHUM, CIIO-
COOBI MHTEpIpeTaIuu CEUCMUUECKUX MaTepua-
A0B. U Bce 5Ke BO B3TAgAAX CeICMOPa3BEeAUNKOB
Ha IIPUPOAY PErUCTPUPYEMEBIX BOAH eIlle MHOT'O
CTHIOPHOTO, @ 3HAUUT, CIIOPHEI U IIOCTPOEHHBIE MU
celicMuueckue rpanuiibl. OAWH U3 ITyTel IpoBep-
KU TaKUX IOCTPOEHUM — CBEPXTAYOOKOe OypeHue.

B 80-e ropBI IpoIAOrO BeKa BEIPOC UHTepecC
Y4UeHBIX Pa3HBIX CTPaH K MCCAEAOBAHUIO TAyOMH-
Horo crpoenust OeHHOCKaHAMHABCKOTO IITUTa, YTO
CBS3aHO C pellleHreM IIpoOAeM OOIIero reopAuHa-
MHYeCKOro IIAaHa. JTO, @ TakK’Ke BLIICHEeHUe IIpU-
YUH AAATEABHOTO TTOAHATHST DeHHOCKAHAWY U IIPO-
THO3 3eMAEeTPSACEHNM, O0Aee OOOCHOBAHHOE BEAe-
HIe IIOUCKa MECTOPOKAEHUN TTOAe3HBIX MCKOIIa-
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eMBIX OBIAO OCHOBHOU II€ABIO IOCTAHOBKU AQH-
HBIX paboT. 'eOAOrM BCceX HAIPAaBACHUU CUUTAIOT
LIUTHI ADEBHUMH SAPaMU (DOPMUPOBAHUA IIePBUY-
HOU KOHTMHEHTAABHOM KOPBI U €€ BepXHETO rpa-
HUTOTHEMCOBOTO CAOS, a 10 3BOAIOIINY KOHTUHEH-
TAaABHOM KOPBI M MA@HTUU IITUTOB CYAAT 00 OOIIIel
UCTOPUU KOHTMHEHTOB OT Havyaha UX BO3HUKHO-
BeHUs U AO COBPeMEeHHOro cocTogHuA. Ho 3pech
BO3HHUKAIOT CAOSKHOCTH MHOTI'O ITOPsIAKA: KaK, CKa-
>KeM, U3y4UUTh IAYOUHHYIO CTPYKTYPy DeHHOCKaH-
AMHABCKOT'O IIIUTa, €CAM Ha HEM YMECTHUANUCH Tep-
putopuu lIserun, Ounasuaum, Pecrryoruku Ka-
peAra u MypMaHCKOM 06AacTU. Bexop, OBIA B 00E-
eAMHEHNH YCUAUHN YYeHBIX B paMKax MesKAYHaAPOA:
HBIX OpraHu3anyii. BoT mouemy rayOUHHEIE Celc-
MHUYeCKHUe NCCAEAOBAHUS IIPOBOASITCS IO MEKAY-
HApOAHBIM IIPOEKTaM.

['’AaBEHCTBYIOIIYIO POAb B U3yUYeHUU IAYOUHHO-
T'O CTPOEHUS AUTOCEPHI UTPAIOT re0(PU3NIECKUE
HUCCAEAOBAHUS, AO OTHOCUTEABHO HEAQBHETO Bpe-
MeHHU — [TOYTU UCKAIOUUTEABHO METOAOM IAyOUH-
HOTO cericMu4ecKoro 3oHpuposanud (I'C3). B mmo-
CAeAHUE FOABI ITPU TAYOMHHBIX CEMICMUUYECKUX HC-
caepoBaHUSX Ha DeHHOCKAHAMHABCKOM IIUTE BCe
LIMPe UCTIOAB3YEeTCSI METOA, OOILIel TAYOMHHOM TOY-
k4 (OI'T). OTOT MeTOA ITO3BOASIET IOAYUUTH CTPYK-
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TypHBIE N300PasKeHUsT CEHCMUYECKIX HEOAHOPOA-
HOCTeH, B TOM YHCAE IIOAOTO- UAU A@’Ke KPYTOHAa-
KAOHHBIX, KOTOPBIE MOTYT OBITH HEIIOCPEACTBEH-
HO IIPOCAE>KEHBI K IOBEPXHOCTH 3PO3UOHHOTO Cpe-
3a. bararopaps aToMy ITOSIBUAGCH peaAbHAs BO3-
MO>KHOCTB COIIOCTaBUTh CTPYKTYPHBIE OOPa3bl KO-
pelL, oaydaeMmble OI'T, ¢ reoAOTHYECKUME OOBEK-
TaMU, AOCTYITHBIMU AAST MICCAEAOBAHUM Ha 3€eMHOU
TTOBEPXHOCTH.

HoBag nadopManusa o CTpyKType 3eMHOM KO-
pbt Ha podrasix OI'T oka3bIBaeTCsl TPUHITUIIU-
AABHO MHOWU IO cpaBHEeHMIO ¢ AQHHBIMU ['C3. I'eo-
AOTHYecKasl MHTepIpeTalysl MaTepPUAAOB, TIOAY-
yeHHBIX MeTopamMu OI'T, 'C3, MOB3 (MmeTop, 06-
MEHHBIX BOAH 3€MAETPSACEHNM) Ha OAHOM U TOM
>Ke TTpohrAe, TIO3BOASIET COCTaBUTHL HaboAee TTOA-
HYTO ¥ Pa3HOCTOPOHHIOIO KapTHUHY TAYOMHHOT'O CTPO-
€HUSI KPUCTAAUIECKOM KOPBI U AUTOC(hEpPHI B I1e-
AOM, TaK KaK 3TH METOABI IOAUEPKUBAIOT Pa3ANY-
HBIe 0cOOeHHOCTHU cpepbl. MetopoM OI'T Ha ray-
OMHaX, OXBATHIBAIOIIUX BCIO MOITHOCTHL KOPhI U

BEPXHIOIO YaCTh AUTOCHEPHOU MAaHTUM, PETUCT-
PUPYIOTCA CeMiCMHUYeCKUe OTpa’keHUs, reHepu-
pylolmecss Ha AUTOAOTUYECKUX I'PAHUIIaX U I'pa-
HUIIaX, CO3AQHHBIX TEKTOHUUYECKUMU HapyllleHU-
samu. ['To MaTepraraM MHOTOBOAHOBOW CEMCMUKU
I'C3, MOB3 noay4eHBI CBEAEHUSA O CKOPOCTHOU
XapaKTEPUCTHUKE OTAEABHBIX OAOKOB 3€MHOM KO-
PBI, IPOCAESKEHBI TAYOMHHBIE PA3AOMEI M ADYTHE
AaTeparbHBIE HEOAHOPOAHOCTH B CPEAHEM M HUK-
HeU KOpe, AeTaAbHO IPOPUCOBBIBAETCS peAbed
oBepxXHOCTU M.

Pation nccaepoBanmii (60—64° c. 1, 24—36° B.A,)
BKAIOYAeT IPUTPAHUYHYIO TEPPUTOPUIO (pUC. 1)
1oro-BocTouHOM DUHAISHAMU U I0TO-3aTlapHoM Ka-
peAnn. OTo OOAACTb COIIPUKOCHOBEHMS HauboAee
ApeBHel YacTH IuTa — AarnraHACKO-KapeAbcKom
U 6onree MOAOAOM CBeKOEHHCKOU IPOBUHIIUN.
Teppuropus 0cOOeHHO OAQTOIIPUSTHA AT U3yUe-
HUsI BHYTPEHHEN CTPYKTYPBI KPUCTAANUECKON KO-
PBI, TaK KakK 3AeCh OTCYTCTBYeT UCKasKaloIlee BAU-
STHYIE OCAAOYHOTO YeXAQ, UTO CO3AAET XOPOIITIe BO3-

Puc. 1. ®parMeHT TeOAOTUYECKON KapThI Oro-BOCTOYHOU dacTu (PeHHOCKaHAMHABCKoOro iuTa [Koistinen
et al., 2001] u MecTOnIOAOKeHUsI TAYOUHHBIX celicMuyeckux npodguaeit: FIRE 3, 3A (Méuké—OyTokyMIry—
Bunugapsu—AennasupTa); baartuk; [Npurapoxckuit (Aaxpernnoxbi—Cerosepo); 3erenada Poma—Cnacckas
I'y6a; Cerexxa—TuxsuH (1-EB). Ha Bpe3ke KBappaToM odyepueH PalOH UCCAEAOBAHUU.
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MOJKHOCTH AAS HETIOCPEACTBEHHOT'O UCCAEAOBa-
HUS U COIIOCTaBAEHUS TAYOMHHBIX T€OAOIMUIECKUX
¥ reo(pU3NIeCKUX AQHHBIX.

CericMuyeckue pabOTHI, IPOBEACHHEIE 34 IO-
caepnme 35 AeT, ObIAM BechMa pa3HOOOpa3Hbl Kak
1o MacIuIrabaM M3ydeHus CTPOEHUsT 3eMHOM KO-
pBI, Tak U o MeTopaM. OAHAKO HEKOTOPHIE pe-
3yABTATHI 3TUX UCCAEAOBAHUN AO CUX TIOP HEOA-
HO3HAYHBI ¥ BeCbMa TPOTUBOPEUNBHI. B mpeana-
raeMoM CTaThbe MPEeATIPUHATA IMONBITKA CUCTEMAa-
TH3aI[UYU PE3yABTaTOB MHOTOAETHUX CEeHCMUYec-
KUX MCCAEAOBAHUM, AOTIOAHEHHBIX HOBEUIITUMU
AAQHHBIMH. DTO ITO3BOAUT BBEISIBUTDH A€TaAU TAYOUH-
HOTO CTPOEHUSI 3eMHOM KOPBI, yTOYHUTE ee COCTaB,
CTPYKTYPY ¥ CKOPOCTHOM pa3pes.

OO011ast XxapaKTepuCTHUKa MOAYYEHHBIX Ma-
TepHuaAoOB. B KOHIIe IPOIIIAOTO BEKa TAYOUHHBIE
cericMUYeCcKHe NCCAEAOBaHMS Ha Tepputopun Oun-
ASHAUM 1 Poccuy MOAYYHAN HIMPOKOE Pa3BUTHE
OAaropapsi peaAn3alium psina MEKAYHAPOAHBIX 1
oTedecTBeHHBIX TTpodurett 'C3 (cm. puc. 1, Tab-
Auntia). OAHAKO OTPabOTKa IIPOBEAECHA C PA3AUYHOM
AESITEABHOCTBIO. B TTocAepHME TOABI NCCAEAOBA-
HUS BBITTOAHEHHI 10 MeToanKe OI'T ¢ Bubparopa-
MU, MaKCUMaABHOU AAUHOM roporpada 15 KM, 3a1nu-
cm 18—25 ¢, 94TO TO3BOAMAO 30HAVMPOBATH AO TAY-
OuHBI 50—60 KM.

IMpodurb baamuk (cm. puc. 1). CeicMmuieckue
HabAIOAeHUS TIpoBepaeHbl MeTopoM ['C3 1ipu Bo3-
Oy>KAEHHUH YIIPYTHUX BOAH KaK CIIeITUaAbHBIMY, TaK
U IPOMBIIINEHHBIMU B3pbIBaMu. OTAEABHEIE TPYII-

IIbI BOAH KOPPEAUPYIOTCS C pa3pblBaMU (pHUC. 2, Q).
AAsT KayRAOTO OAOKA COCTABASIAUCH MHAUBUAYAAB-
HBIE MOAEAM BepXHel 4acTu pa3pesa. CKOpOCThb
BOAW3U AHEBHOU IIOBEPXHOCTHU Ha OOABIIIEN dac-
TH MPOQUASI COCTaBAsieT 6,0—6,2 KM/C, Ha OTAEAD-
HBIX y4yacTKax — 6,4—6,5 km/c (cm. puc. 2). H-
TepBaAbHAs CKOPOCTb Ha FAyOMHax 5—9 KM ore-
HUBaeTCs B IpeAenax 6,2—6,4 kM/c. OTa oleHKa
SIBASIETCST, CKOpee BCero, MakCMMaAbHOM, YTO 00yC-
AOBAEHO M3BECTHBIM 3(pPeKTOM KBa3UaHU30TPO-
mu. CpepHsist CKOPOCTh AAST BEPXHUX YacTel KO-
poI (A0 10 kM) He mpeBhIIaeT 6,1—6,2 KM/, T. €.
OKa3bIBAeTCd MEHBIIIEN, Y4eM UHTEPBAAbHAA. DTO
MOKET OBITh OOBICHEHO HaAWYMEeM B pacCMaTpH-
BaeMOM 9aCTH KOPbI HEOAHOPOAHOCTEH C OTHOCH-
TEABHO ITOHMKEHHOM CKOPOCTHIO, OIIPEASAEHHE UX
apaMeTpOB (CKOPOCTU ¥ MOIITHOCTH) 3aTPYAHEHO.
I'AyOsxe (10—20 kM) UHTepBaAbHas CKOPOCTH BO3-
pacTaeT A0 6,6 Km/cC.

I'To BoAHaM, AOMUHUPYIOIINM Ha MOHTa>Kax, TI0-
CTPOEHBI OTPA’KAOIITe IPAaHUIIBI Ha TAYOMHAX 5—
13, 15—20 u 26—35 k™M (cM. puc. 2, 6). AHOMaAb-
HBbIE OTKAOHEHUs 3KCIIePUMEHTAABHBIX TOAOTPa-
(bOB OTHOCUTEABHO PACYETHBIX B GOABIITMHCTBE CAY-
JaeB HaOAIOAQIOTCS B MeCTaX IlepecedueHus Ipo-
prreM, BEIXOAAIIINM Ha 3eMHYIO TTOBEPXHOCTE T10-
POA, XapaKTePU3YIOIINXCsI GOABIION CKOPOCTHIO,
nAM BOAM3U HUX. B mpepenax Bcero pazpesa KOphI
BBIIBA€HBI HAKAOHHBIE TAYOMHHBIE PA3AOMBI — I'Pa-
HUITBI OTAEABHBIX OAOKOB, KOTOPBIE TPEeTepPIeAn
TOPU30HTAABHBIE TTOABUKKH.

CelicMuyecKkas U3Yy4YE€HHOCTH 3eMHOM KOPBbI I0TO-BOCTOYHOM 4YacCTH (DeHHOCKaHAI/IHaBCKOI'O muTa

HasBanue AAmHa, Top I'ry6una Vep a0 Vi mo M, N
npoduast KM BBIIyCKa [ A0 M, kM | M, KM/C KM/C AMTEPATYPHBIA HCTOUHIK
[MpurapORCKUM [AuTBUHEHKO U Ap., 1982];
(AaxpeHIIOXbI— 300 1980 41—45 6,4 7,8—8,0 [Tornuapos u ap., 1991];
Ceroszepo) [CayOunHOe ..., 2004]
- L [Luosto et al., 1990];
Baatuk 450 1982 40—64 6,7 8,0—8,2 [Llapos, 1993]
FIR? 3;..3A [Kukkonen, Lahtinen,
(Ménké— 158 2006];
OB‘If;Y;Z“gf__ 448 2002 4560 - - [Korja, Heikkinen, 2008];
b [Kukkonen, 2011]
Aenngasupra)
3enenas Poma— 390 2000 35—48 . . [Cay6unHOE ..., 2004];
Cnacckag I'yba 2001 [[LIapoB u ap., 2004]
1-EB yuacTok 2001 [Cry6uuHOE ..., 2004]];
(Ceresxxa— 600 2003 40—45 6,4—06,6 8,2—8,4 [CTpoenue ..., 2005];
Tuxsun) [CyaetimaHOB 1 Ap., 2007]
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Puc. 2. T'eonoro-reodusmueckuil paspe3 3eMHOM KOpbl o npoduato Baatux [Luosto et al, 1990; Illapos, 1993; Mitrofanov et
al., 1998]: a — cucreMbl HaOAIOAGHHBIX TOAOrpadoB; 6 — ceHMcMHUYecKui paspe3 (! — MIyHKTBI B3pbIBa; 2 — TAYOMHHBIE pa3s-
AOMEI; 3 — NPEAOMASIONINE TPAHUIBI C TPAHWYHBIMU CKOPOCTAMHU, KM/C; 4 — OTpa’kalollfie T'PAaHUIEl C XapaKTEPUCTHUKON
CKOPOCTH, KM/C; 5 — TpaHuIia M, IOCTpoeHHasi IO OTPa’KeHHBIM U IPEAOMAEHHBIM BOAHAM C XapaKTEPUCTUKON CKOPOCTH,
KM/c); B — Teoaoro-reocnsndeckas Mopenb (I — panakuBu-TpaHuThl (1,7—1,6 MApA AeT); 2 — rabOpO-aHOPTO3UTHI, AMAOA3EI
(1,7—1,6 MApA AeT); 3a — rpaHuTsl U 30 — rpaHopuoputsl (1,9—1,8 MApp); 4 — NEpPUAOTUTHI, CEPIIEHTUHUTHL, TaOOPOUABI 1
OCHOBHEIE BYAKAHUTHI (2,0—1,9 MApPA AeT); 5 — ByAKAQHOT€HHO-OCAAOUYHBEIe OOpasoBaHMA (2,2—1,8 MApA AeT); 6 — IDaHUTEHL,
TPAHOAMOPUTHEI (2,8—2,6 MApDA AeT); 7 — rabOpouABl, rabopo-aHOPTO3UTHL (2,6—2,8 MApA AeT); 8§ — apxelicKue IHEWCHl U
CAQHIIBL, 9 — reosaekTpuueckue rpaHuIlbl; /0a — raaBHble U 106 — BTOpPOCTeIeHHBLIE Pa3pbIBHBIE HAPYIIEHUS; PA3A0Mbl
(mudpsl B Kpykkax): 1 — KoakomsipBy, 2 — CyBacsacy; [l — IOAOTHMe I'DaHUIIE], IIPEAIOAATaeMble IO T€OAOTMYECKUM AAH-
HEIM; 12 — Teou3ndeckrie KOpPOBbIe TPaHMIIEL 13 — BepxXHUI cAobt (BepxHHt sTax) (V=59 + 6,2 KM/c, 6= 2,6 + 2,75 r/cm3);
14 — cpepauit (V=63 +6,5 xm/c, 6=275+29 r/CM3) u HwkHUM (V'=6,6+6,8 km/c, 6=29+3,0 r/CM3)' 15 — KOpPOMaHTUMHBIN
crout (V=70+73 xm/c, 6=3,0+ 32 r/CM3); 16 — rpanuna M, mantus (V'=28,0+ 8,2 km/c, 6 =3,35 r/cm?); 17 — TEKTOHUYECKOe
parionupoBanue (I — CaekodenHcKuil reobnrok, II — Kapeabckasi KpaToH).

TI'eogpusuueckutll xyprnaa Ne 5, T. 37, 2015 107



H. B. IIAPOB

MouIHOCTE KOPHI BAOAL TPOUAsa barTUK us-
MeHsieTcs ot 40 po 64 kM. HabOAropaeTcss aHOMaAb-
Hast Aaporkcko-boTHrueckas 30Ha. B ceticmuuec-
KOM paspese OTMedaeTcs IlepecTporiKa pa3pena
M, yBeAanmueHMe MOITHOCTH (A0 30 KM) HUSKHETO
BBICOKOCKOPOCTHOTO CAOS ¥ TAYOUHBI AO TPaHU-
bl M — 64 kM. BO3MO>KHO, 3TOT CAOM CAeAyeT
paccMaTpUBaTh B KQAYECTBE "KOPOMAHTUUHOM CMe-
cu', OOBIYHO (DUKCUPYEMOUN TTOA KOHTUHEHTAAD-
HBEIMU PUQPTOBLIMU 30HAMHU.

I'o coBokyTHOMY aHaAU3y re0PU3NIECKUX U Teo-
AOTMYECKUX AQHHBIX YCTAHABAUBAETCS (CM. PHC. 2, B),
4TO HEOAHOPOAHBIN CKOPOCTHOM COCTaB KOPHI B
IpeAeAax IPodUAST KOPPEAUPYIOTCS C OCOOeHHO-
CTSIMU T€OAOTUYECKOTO cTpoeHUs. CTPYKTypa 3eM-
HOM KOPHI perioHa UMeeT CAOKHOe MO3audHO-He-
OAHOPOAHOE CcTpoeHue. BAOKU orpaHUYeHbl 30Ha-
MM TAYOUHHBIX U APYTHUX KPYIIHBIX Pa3A0OMOB, pac-
CEeKaIoIUX BCIO KOPY UAM OTAEABHBIE ee CAOU U
00yCA@BAUBAIOMIMX TEM CaMbIM AMCKPETHOCTE €€
CTPYKTYPHI B TOPU30HTAABHOM HallpaBAeHUU. Hu
OAHA M3 IIPOME’KYTOUHBIX I'PAHUI] B KOpe He IIPo-
CAEKUBAETCS IOBCEMECTHO, HO 3TO He 3HAUUT, YTO
PETMOHAABHOM PACCAOEHHOCTH He CylecTByeT. OHa
MIPOSIBASIETCSI B 3aKOHOMEPHOM U3MEeHEeHUM (pu3u-
YeCKUX CBOMCTB BellleCcTBa C TAYOMHOM, B coxpa-
HEHUU MOIITHOCTHU OTAEABHBIX CKOPOCTHBIX 3Ta-
>Kel AT OAMHAKOBHIX TeocTpyKTyp [LLapos, 1993,
2013; ITaBAeHKOBq, 2006].

W3 pernoHaABHBIX I'PAHUL B KPUCTAAANYECKOU
Kope HaubOoAee U3BeCTHHI rpaHulel K| u K, Ko-
TOPBIE PA3AEASTIOT TPU 3Ta’ka 3€MHOM KOPHI CO CKO-
POCTBIO TPOAOABHBIX U TTIOTIEPEUHBIX BOAH: 5,8—6,3
u 3,5—3,8 KM/ (BepxHUM 3Tax), 6,3—6,7 1 3,6—
3,9 km/c (cpepunti), 6,8—7,3 1 3,7—4,2 KM/C (HUXK-
Huli). Haubonee HapesxHO rpaHunia K | BEIIBAeHA
10 UHTEHCUBHBIM 0OMeHHBIM BoAHaM. B I'C3 et
WHOTA@ OTBEeYaeT CepUsl OTPaKaloluX MAOIIAAOK
Ha rayonHe 12—20 KM, HO 4allie BCEero 3TO yCAOB-
Has IPaHUIA, OTAEASIONIas BEPXHUN CAOU KOPEBI
C Pe3K0 MEHSIIOUIENCST CKPOCTHIO IO AATePaAU OT
0CAaOAEHHOTO ITPOMESKYTOYHOTO, TA€ CKOPOCTH Me-
HsieTcs B OoAee y3KUX mpeperax (6,2—6,4 km/c).

ApyTyIo IPUPOAY, OUEBUAHO, MeeT I'PaHuIla
K 5, mpocaesxeHHas1 IO OTPayKeHHBIM 1 OOMEHHBIM
BOAHAM Ha rAyonHe 20—35 KM CO CKOPOCTBIO IIPO-
AOABLHEIX BOAH 6,8—7,1 kM/c. PazpensieMEbie ero
CKOPOCTHBIE 3Ta>XM B OTAEABHBIX OAOKAX pPa3Am-
YalOTCSI CPEAHVMU 3HAUEHUSIMU CeUCMIYECKOM CKO-
poctu 0,2 km/c. [Ipeobraparoiiasi CKOPOCTE BBIIIIE
3TOM rpaHuIlbl (6,5—6,6 KM/ C) COOTBETCTBYET KUC-
ABIM TTOpOAAM aMPUOOAUTOBOM Al METaMOP-
dusma. Hrwke rpanuns! K 5 CKOpoCTb IIpeBHIIIAET
6,86—7,0 KM/ c. ITO MOKET OBITH CyOCTpaT, IPEACTaB-
AEHHBI CMECHEO OCHOBHBIX 1 YABTPAOCHOBHBIX IIOPOA,
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Boaner Ky u K 9acTo BEIAGASIIOTCA B ITOCAE-
AVIOIIUX BCTYNAEHUAX. VIX OOAbIIast HHTEHCHUB-
HOCTB ITO3BOASIET OTHOCHUTD UX K OTPasKEHHBIM AU
OOMEHHBIM BOAHAM OT AOCTATOYHO PE3KUX IPAHUIIL.
[To cooTHOILIEHNIO BpeMeH IIpUXoAa BOAH K u
Ky cux anHaroramu B IEPBBIX BCTYIIAEHUAX MOXK-
HO IIPEATIOAOKUTE, YTO OHU CCDOPMUPOBAHBI OTpa-
KEeHHBIMU ¥ IPEAOMAEHHBIMH BOAHAMU OT KPOB-
AM CAOEB CO CcKopocTsamMu 6,4—6,7 km/c u 6,7—
7,0 KM/ C COOTBETCTBEHHO.

B meaoM, CpaBHUTEABHBIN aHAAU3 BOAHOBBIX
TOAEM IO BCeM MPOPUASIM PErrOHa O3BOASIET Bbl-
OpaTh HEKYIO OOIIyIO (06a30BYyI0) MOAEAB 3€MHOU
KOPBI, KOTOPYIO MOJKHO UCIIOAB30BaTh KaK UCXOA-
HYIO A BBIIBAEGHUS OOILIMX TEHACHIIUN U3MeHe-
HUA (PU3NIECKUX IapaMeTPOB KPUCTAAANIECKONU
KOPBI IO TIAOIIaAM. Takasi MOAEAB SIBASIETCS OlIpe-
AeAeHHOM POPMOM aTlTPOKCUMATIIMU PearbHOM CKO-
POCTHOM CTPYKTYPHI KOPBI, OHA MTO3BOASIET IIPEA-
CTaBASTB PA3pe3kbl A BCeX IIPO(PUAEH B EAMHOU
dopMe U IIPOBOAUTE IIOCTPOEHNE TPEXMEPHOM CKO-
pocTHOM MoaeAu [Tlapos, 1993, 2013; [TaBaeHKO-
Ba, 2000]. B KauecTBe TaKOM OIIOPHOM MOAEAY A
KPHUCTAANYECKON KOPBI UCCAEAYEMOTO PeTHOHa
OBbIAA BEIOPAHA YETBIPEXCAOUHAA MOAEAB CO CKO-
POCTSIMU ITPOAOABHBIX BOAH 5,9—6,2 KM/ C B BEpX-
HeM croe (BepXHHUM 3Taxk), 6,3—6,5 KM/C B Cpea-
HemMm, 6,6—6,8 xkm/c B Hu>xkuem u 7,0—7,3 KM/C B
KOPOMAHTUUHOM (CM. PUC. 2, B). HeTBePTEII BBICO-
KOCKOPOCTHOM CAOM NPHUCYTCTBYET B PAllOHAX C
MIOBBIIIIEHHON MOIITHOCTBIO 3€MHOM KOPHI ¥ 4aCTO
BXOAUT B TPETUM (HW>KHUM) croit. CAOU paspene-
HBI OTPA’KAIONIUMU TOPU30OHTaABHEIMU K| 1 K,
U OTAEAEHBI OT BepXHeM MaHTUM rpanunein M co
ckopocThio 8,0—8,2 kM/c. I'pannna K, 3areraer
Ha Pa3AUYHBIX TAYOWHAX, B BepXHEeHN 9aCTU KOPHI
COAEP>KATCsI BEBICOKOCKOPOCTHBIE BHEADEHUS Y HU3-
KOCKOPOCTHBIE IIPOIAACTKYU MOIITHOCTBIO 3—8 KM
B OTAeABHBIX OnrOKax. 'panunia K 4, ckopeit Bcero,
00yCAOBAEHA U3MEHEeHEeM PEOAOTTIECKUX CBOMCTB
IIOPOA Ha OOABIINX TAYOMHAX U II03TOMY C HEU He
CBSI3aHO M3MeHeHUe MAOTHOCTH. V3 ombITa Moae-
AUpoBaHu4 rpaHuna K, gallle Bcero, oTpakaer
HU3MeHeHMe IeTPO(PU3NIECKUX CBOUCTB — YBEAU-
JeHNe OCHOBHOCTH IIOPOA, pa3pesa, UTo, Kak Ipa-
BHAO, OTPA’KaeTCsl B YBEAWUYEHUU IIAOTHOCTH.

Ilpopuru Ménké—Oymoxymny (FIRE 3) u Bu-
nusapBu—Aennasupma (FIRE 3A). [Tpoduns FIRE 3
repecekaeT 30HY KOHTakTa KapeabCKoro KpaTo-
Ha u LlenTparbHO-OUHATHACKOTO OAOKA (patioH
OyTokymMmiry), rae npoOypeHa B 2004 r. cKBa)KUHa
OD ray6uHo 2516 M. CxkBaskuHa OyTOKYyMITY IIPO-
1IIAQ 30HY KOHTAKTa II0POA, apXeu—IIpOTEPO301 Ha
rayoune 1310 m. B uHTepBare 1650—2516 M caro-
AUCTBIE CAQHIILI IIepeMesKaloTCsa CO CAOSIMU OHO-
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TUTOBBIX THEMCOB, ITIETMAaTUTOBLIX rpaHUTOB [Kuk-
konen, 2011].

IMpodunrs FIRE 3A sgBAsieTCS TPOAOAKEHUEM
FIRE 3 Ha 3amnap u niepecekaeT Aap0KCKO-BoTHU-
YeCKylo IIOBHYIO 30HY (cM. puc. 1). Ha cBopHOM
CelMCMMYEeCKOM paspese (puc. 3, a) 1o AQHHBIM Me-
Topa OI'T moaoronaparoue OTpa>keHus BUAHBL
Ay4Ille, 4eM KPYTOIIaAQIoIINe CTPYKTYPEI B CUAY
n3bupareAbHOCTU MeToAd. Crabas oTpa’kaTeAb-
Hasl CIIOCOOHOCTb OOBIYHO YKA3bIBAET Ha IIOPOABL
AMOO C HEOOABIIUMH KOHTPACTAaMU NAOTHOCTH U
CKOPOCTH (aKyCTUYECKOM JKECTKOCTH), AMOO C OT-
CYyTCTBHEM TAKOBLIX, HAIIpMepP MOHOTOHHLIE WH-
TPY3UU UAU YYACTKU APEBHEM KOPHI, B KOTOPHIX
BHYTPEHHSISI CTPYKTYpPa CTara OAHOPOAHOM B Mac-
mTabe OTpa’kaTeAbHOU CIIOCOOHOCTHU A0 Aeop-
Manuu. ['paHunbl TEKTOHUYECKUX OAOKOB — 3TO
AUOO HAABUTH, AMOO HOPMAABHBIE PA3AOMBI, AUOO
Pa3AOMBL CO CMeIIeHHeM I10 IIPOCTUPAHUIO, KOTO-
phle Pa3AeAsiIoT OAOKY, OTAMYAIOITUECS OTPaska-
TeAabHBIMU cBoMcTBaMu [Korja, Heikkinen, 2008].

Napoxkcko-BoTHUYeckas 30Ha (puc. 3, 6) BbI-
TASIAMIT KaK CepHsI CyOBEePTUKAABHBIX ITPO3PAYHBIX
30H, IPOHU3LIBAIONINX BCIO KOPY. Me>KAY TAaB-
HBIMUA COPOCAaMU aMIIAUTYABL OTPAKEHUs YMEHb-
mIaroTcsa. AereHne 3eMHOU KOPHI Ha CAOU (CM. PHC.
3, 6) aBTOPOM IIPOBEAEHO YCAOBHO, TaK KakK OT-
CYTCTBYIOT CKOPOCTHBIE XapaKTEePUCTUKYU pa3pe-
3a. HukHAS Kopa MmMeeT HU3KYIO OTpa’kaTeAb-
HYIO CIIOCOOHOCTB, HO OOAQAQ€T CyOrOPU30HTAAD-
HOU PAaCCAOEHHOCTBIO.

Ilpogpuru NAaxgennoxwsi—Cerosepo (Ilpu-
Aagoxxckull), Beitbopr—Cnacckas 'yoa (cm. puc. 1,
TabA. 1) U3ydeHBl COOTBETCTBEHHO MeTopaMu ['C3
u MOB3, BepxHUe YaCTU KOPHI COEIIUAABHO He
HUCCAEAOBAAUCE. Baaropapst HAaAMYNIO YAATHEHHO-
ro roporpada oT KapbepHBIX B3PEIBOB A0 300 kM
B IIEHTPAABHOU 4aCTU NIPOPUAL NAAXAEHIOXbIA—
Cerosepo 1nop rpanunenn M Ha TAyOMHE OKOAO
50 KM BBIAEAEH CEeMCMUYEeCKUM TOPU30HT M 4 co
CKOPOCTBIO OKOAO 8,5 KM/ ¢ (puc. 4, a). ObracTb
IIepexoAa OT KOPBI K MAHTHUM 3AeCh ITPEACTaBAE-
Ha ABYMA IpynmaMu BOAH M| u M, . Takum 00-
pasoM, B HM3aX KOPHI IIPEAIOAATaeTC s HaAndre
AMOO TIAUYKY CUABHOTPAAUMEHTHBIX CAOEB, AUOO CAOSI
CO CKOPOCTBEO OKOAO 7,5 KM/ C [ AUTBUHEHKO U AD.,
1982; 'onuapos u Ap., 1991]. B 3eMHOU KOpE BHI-
AEAEHBI celicMuYecKue ITOAOTHe TOPUBOHTEI, KO-
TOPbIE MOJKHO CB$I3aTh C OTHOCUTEABHO MaAOMOIII-
HBIMU BBICOKOCKOPOCTHBIMH CAOSIMH, Pa3AEASIO-
MU 60Aee MOIIHBIE CAOU C MHBEPCHUEH CKOPO-
cti. HaMeueHBI 30HBI TAYOUMHHBIX PA3AOMOB, pas-
T'PAaHUYUBAIOINX OTACABHBIE OAOKH B PA3ANYHBIX
3Ta’kaxX KOPHI.

Ha ceiicmoToMoOrpadruueckoM paszpese (puc.
4, 6) HEOAHOPOAHOCTH BEpXHEU 4aCTU pa3pes3a HO-
CSIT AOKAABHBIM XapaKTep, BEIAEASIOTCS TPU y4a-
CTKa C ITOHM>XEHHON CKOPOCTHIO, UMeIolNe IIN-
puny 20—35 KM U TAyOUHY A0 7 KM. LleHTpans-
Hasl HU3KOCKOPOCTHAasT aHOMAAUS MeHBIIIe T10 IITH-
pHHE U IIOTpy’KaeTcs Ha I0Oro-3alap A0 TAYOHUHBI
20 kM. CpepHsa U HUJKHAS 9aCTU 3€MHOU KOPHI
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Puc. 3. Ipocunrs FIRE 3 u 3A MurpuposanHbsiil BpeMeHHOU pa3dpe3 MOB OI'T (a) [Kukkonen, Lahtinen,
2000] 1 cBOAHBIN IAYOMHHBIN celicMudeckuit pa3pe3 OI'T (0) [Korja, Heikkinen, 2008]. AereHue 3eMHOM
KOPBI Ha CAOHU (IIOAYTOHAMHU) NPOBEAEHO COTAACHO YCAOBHBIM OOO3HAUE€HUSIM PHUC. 2, B.
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UMEIOT CKOPOCTh 6,7—7,0 KM/C ¢ MUHUMAABHBIM
TOPU30HTAABHBIM TPAAMEHTOM. B 10r0-3amapHomn
vacTtu nnpocuasa B Hu>kHel Kope (30—38 kM) Ha-
OAIOAQETCS BLICOKOCKOPOCTHASI aHOMAaAUSs 7,4 —
7,5 KM/ c. YCAOBHOE AeAeHMe 3eMHOM KOPHI ITPo-
BEAEHO Ha puc. 4, B.

Ipogurb Bribopr—Cnacckas I'yoa (cm. puc. 1)
riepeceKaeT KAIOUeBYIO CTPYKTYPY I0’KHOTO CKAO-

Ha OeHHOCKAaHAMHABCKOIO IIIUTA U €r0 COYAEHe-
Hus ¢ Pycckolt manTtoi. LleHTpaAbHOM YacThIO 3TOU
KpYIIHENIIeN CTPYKTYPEL ABAsTeTCsT CeBepo-/\ap0K-
CKHUI MaHTUNMHO-KOPOBOM CBOA, BO3ABIMaHUE KO-
TOPOr'O ¥ IPOHUKHOBEHUE BellleCTBA U3 MAaHTUU B
3eMHYIO KOPY OIIPEAEAUAU BCIO CAOJKHYIO U CIle-
nnpUIECKYI0 OOCTAaHOBKY peruoHa [['AyOuHHOe

., 2004; [lapos u Ap., 2004]. 3TOT HamboOAee TTPOo-

H, KM

Puc. 4. Ilpodurs I'C3 Ilpurapokckuit (AaxpeHnoxbva—Cerosepo). CelicMuueckui paspes (a)

[AmTBHHEHKO U Ap., 1982]: 1 — npeaoMAsirolINe U OTPaskKalolliue TpaHulel; 2 — pa3pea M; 3 —

TAY-

OMHHBIE PA3AOMEI; celicMOoToMorpaduuecKuil paspes (0); celiCMOreoOAOTHYeCcKU paspes (B). Aeae-
HUe 3eMHOM KOPBI Ha CAOU (IIOAYTOHAMH) IPOBEAEHO COIAACHO YCAOBHBIM OOO3HAUYeHUSIM PUC. 2, B.
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TSPKEHHBIN OTpe30K npoduas (250 KM) nepeceka-
eT c rora Ha ceBep Briboprckuii, CeBepo-Aap0ik-
ckul u CopTaBaAbCKUU OAOKHU (pucC. ).
Br1Ooprckutt OAOK XapaKTepU3yeTCs Yepepo-
BaHUEM YETKO IIPOCAEKUBAEMEIX PS-BOAH (BBICO-
Kast UHTeHCUBHOCTEL 50—60 %). PaccaroeHHOCTD 3eM-
HOU KOpPBI HOPMAaABbHas, T. €. IPOCAESKEHHI b Ipa-
HuL A0 M. TloBepxHOCTb MOXO IIPUIIOAHATA AO

Brrloproxdi
Gaok

Npuoseporni
daok

s g

Ed

.' f,.,:?:;:. F -1—-%{;&‘-'3-%@&; -".

rAyOHUHBI 38 KM. XapaKTepHOe yTOHEHUE 30HEI I1e-
pexopa Kopa—MaHTusA 38 COCHOBOOOPCKUM OAO-
KOM AO 2 KM IIPOUCXOAHUT 3a CUET PE3KOro IMOABE-
Ma rpanunsl M ;. Ha ceBepo-BocTOK 0T ByokcuH-
CKOT'O Pa3A0OMa, UMEIOIEero CAOKHOEe CTPOEHHE,
B [Ipro3epckoM OAOKe HUPKHEKOPOBBIE 'PAHUIIBI
IIepeCcTaroT CAEAUTHCS YBEPEHHO, OTCYTCTBYET I'Pa-
Huna My .

O I 2 T e e

Puc. 5. T'AyOuHHEBIN pa3pe3 u oOMeHOCHOCOOHOCTE cpeAabl o MOB3. IMpodurs 3erenas Pomja—CopTaBasa
[TayOunsOe ..., 2004]: | — OyHKTBHI HAOAIOAEHUM; 2 — TOYKU NPOSIBA€HUSI OOMEHHBIX BOAH; 3 — I'PaHUIILI OOMe-
HOB (@ — yBepeHHBIe, 6 — MeHee yBepeHHEIe); 4 — KPOBAs 30HBI IIepex0oAd KOpa—MaHTHUs; 5 — IMOAOLIBA 30-
HBI Ilepexopa Kopa—MaHTHs; 6 — SIHuCbhApBUHCKAasA MeKOAOKOBag CUCTEMa PA3AOMOB; 7 — MaHTUNHEBIE Pa3A0-
MBI; 8 — MaHTUMHBEIe pU@PTOOOpa3ylollue 30HBl PA3AOMOB; 9 — BHYTPUKODOBBIE PA3AOMEI; [0 — IOAOKEHUe
rpanutl Ha npoduae Il MOB3 1998 r.; 11 — noaoxenue rpauut] OI'T Ha npodure 1-EB; 12 — noao>keHue rpa-
aur, 'C3 Ha npodure 1-EB; 13 — 006MeHOCIIOCOOHOCTH CpPeAbl, %.
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Aanee K ceBepy 3a [TproszepckuM pudroodpa-
3YIOIIUM PAa3AOMOM CAeAyeT COOCTBEHHO Aap0XK-
CKasi pudTOBasi 30Ha, BXOAAIASA B COCTaB /\aAOK-
cko-BoTHHUYecKoM pudToreHHOU cucTteMsl. 1o pe-
3yABTaTaM dAEKTPOPA3BEAOUYHBIX U CelicMOpa3Be-
AOUHBIX HcCcAepoBaHMM CeBepo-Aap0KCKUY OAOK
00A@A@ET YHUKAABHBIMU CTPYKTYPHO-BeIlleCTBEeH-
HBIMU TapaMeTpaMiu. ['To poaaabIM MOB3 3TOT 6A0K
OIPaHNYMBAETCS NAAQIOIIMU HABCTPEUY APYT APY-
ry nop, yraamu 60—40° Tlprosepckum u Pycke-
aAbCKUM pHU(PTOOOpa3yronumMu pasroMamu. [Tpo-
CTPAHCTBO MeJKAY HUMU HaCHIIIIEHO BHYTPUPUP-
TOBBIMU Pa3AOMaMH, TAaK)Ke IIaAQIOIMU HaBCTPe-
qy APYT ApyTY. [ Ipro3epckuii u PyckeaabCcKui pas-
AOMBI UMEIOT SIBHYIO TEHAEHITHIO K COYAEHEHUIO
B BepxXHel MaHTHH, TAe-To Ha TAyonHax 100—120 kv
(3KCTPANOAAIIMS C YY4eTOM YTAOB NapeHusd). Bea
CTPYKTypa OAOKa oOpa3yeT Jallleo0pa3Hyto op-
My. B kapTriHe 0OMeHHBIX BOAH Ha TAyOuHe (pUK-
cUpyeTCs AUIIb TpaHulia M| ; oHa caepuTcs dpar-
MeHTapHO U IIA@BHO ITpOrudaeTcs BHU3 AO TAyOu-
HbI 45—47 kM. K CopTraBaanbCKOMY OAOKY 3Ta Ipa-
HHUIIA HAUWHaeT MEAAEHHO BO3ABIMAThCA 1, HAKO-
HeIl, 3aHIMaeT CBOe OOBIYHOE ITOAOKEeHHEe Ha TAY-
Omne 40 kM. Bemite rpanuiist M [, o poaHHEIM MOB3,
Ha TAyOMHax 22—26 KM MOKHO OOAee UAU MeHee
YBEePEHHO IIPOBECTU I'PaHUITy, TakyKe IIporudaro-
LI[yIOCS BHU3 NTapaAeAbHO rpanulie M. Ha ray-
OuHax oT 4 A0 10 KM OTYETAUBO OTMEYaeTCs Irpa-
HUIIa, COOTBETCTBYIONIAsI OCAAOUYHO-MeTaMopdu-
YeCKOMY CAOIO, BMelllaiolleMy NHTPY3UBHbBIE 00-
pazoBanus [[AyounHoe ..., 2004; Illapos u Ap., 2004].

CeBepo-Nap0KCKUY OAOK TT0 AQHHBIM Te0IAEKT-
PHKM NIPEACTABASIETCSA B BUAE HAKAOHHOU (CABH-
HYTOM Ha ceBep IPU3MbI) C HEPOBHOM YIIAOIIEH-
HOM ITIOBEPXHOCTHIO, pa3Mephl KOTOPOH IO IIPO-
dunro Ha rayouHe 5—10 KM COCTaBAAIOT OPSIA-
Ka 150 kM. YAeABHOE SAEKTPUIECKOe COITPOTUB-
A€HUe 3eMHOU KOPHI TAyOsKe 5 KM yMEHBIIaeTC s
A0 70 Owm - M. TTpupoaa TOBBIIIIEHHOM TTPOBOAU-
MOCTH AapOKCKOM aHOMAaAWU Ha CETOAHS TpakK-
TyeTCsI HEOAHO3HAYHO.

leomeTpuyecKkue pa3Mepsl ¥ aCUMMeTPUYHas
dopma CeBepo-Nap0KCKOTO CBOAQ, YCTAHOBAEH-
HbIe II0 CeNCMUYEeCKUM U Te0IAEKTPUUYECKUM AQH-
HBIM, TIO3BOASIIOT IIOAYYUTDH IIPEACTABACHUS O AU-
HaMWYeCKUX HaIPSKeHUIX, UCIIBITEIBaeMbIX CBO-
AOM B IIpollecce popMupoBanudg. HakroH mpus-
MBI CBOAQ U YAAMHEHHASI €0 CeBepo-BOCTOYHAS
YaCTb CBUAETEABCTBYET O CABUTOBBIX ABUKEHU-
sIX B HaIIPaBAEHUU C IOT'0-3allapd Ha CeBepo-BO-
CTOK. BupmMo, o4aru AMHaMU4eCKUX Hallpsi>KeHUN
HaXOAUAUCH AOCTATOYHO I'AYyOOKO, YXOASl B MaH-
THUIO, O YeM CBUAETEABCTBYET 3a(PUKCUPOBaHHAS
110 TPO(PUAIO MAaKCUMaAbHAasgd BEeAUUYNHA CUABI TH-
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JKecTH, pocturaromniasi boaee 50 mI'an. EcrecTBen-
HO, 4YTO OOAACTh BBICOKOI'O 3HaUEHMS CUABI TSKe-
CTHU CMellleHa OT CTPYKTYPHOU OCH CBOAA Ha ce-
BEpPO-BOCTOK, TOI'AQ KaK U aHOMAaAUU MarHUTHOTO
noas, pocturaronye 1000 HTA, AOKaAU3yIOTCS BOAU-
31 ero OCH, (PUKCUPYS BBIACATIONINECS HEIIOCPEA:
CTBEHHO U3 TeAd CBOAA MHOJKeCTBO MEAKUX UH-
TPY3UHM OCHOBHOI'O — YABTPAOCHOBHOT'O COCTaBa
[CAayOunHOE ..., 2004; IlapoB u Ap., 2004].

CopTaBanbCKUM OAOK SIBASIETCS TI0 CBOEH CTPYK-
Type IIePeXOAHBIM. B HeM IPUCYTCTBYyeT OOAACTh
CUABHOPACCAOEHHOM 3€MHOM KOPEI U OOAACTB roO-
MOT'€He3UPOBAHHOI'O COCTOAHMS. MOIHOCTB KO-
PBI IIOCTETIeHHO yMEeHBIIaeTCsl OT 45 KM B IIeHT-
paabHOM yacTtu CeBepo-NAap0KCKOTo OA0Ka A0 40
B CeBePHOM KOHTaKTe COpTaBaAbCKOTO OAOKQ, TAE
BBIAEAeTCS SITHUCBhIPBUHCKAs 30HA HAPYyIIEHUs.

XOPpoIII0 N3y4eHHBIH, U He TOABKO reopusndec-
KUMU MeTOAAMH, HO Ha OTAEABHBIX y4aCTKaxX U
OypeHueM, SIHUCBAPBUHCKUAU PA3AOM IPEKPACHO
dukrcupyerca MOB3. Ha moBepXHOCTH OH UMe-
eT IUPUHY A0 15 KM U YXOAUT Ha TAyOUHY, He-
CKOABKO CY’KasiCh U U3TH0AsICh, IepeceKaeT Bce
BHYTPUKOPOBEIE I'PAHULIBL, BKAIOUYasg M u My .
B AuTepaType NPUHATO CYUTATE, YTO 3TOT PA3AOM
KPYTO IIapaeT Ha I0ro-3alaj, HO B AQHHOM cede-
HUM YCTAHABAUBAETCS €ro IPAKTUYECKU BEePTH-
KaabHOe IIapeHUe. DAEeKTPOPa3BeAKa TaKKe AQeT
BO3MOJKHOCTB BEIAGAUTB €T0 110 Y4aCTKaM HU3KO-
ro conpotuBAeHud (1 Om - M). AoKarn3anus KOA-
JeAQHHBIX 3aAe’Kel Ha yuacTke SIroHBapa—IIpo-
AOHBapa (HECKOABKO 3allapAHee NPOPUAL), TATOTe-
IOIINX K SIHUCBIPBUHCKON CTPYKTYPE, OIIPEAEASI-
€T 3TOT Pa3AOM KaK MarMOBBIBOAAIIIMU U PYAOKOHT-
POAUPYIOIIUH.

Aanee mpodUAL Pa3BOPAUYUBAETCS Ha BOCTOK
U IPaKTUYEeCKU BKPECT IIPOCTHUPAaHUs IlepeceKa-
eT CyOMepUAUOHAABHEIE CTPYKTYPHBI FOJKHOU Yac-
T Kapeabckoro merabaoka (cM. puc. 1). 3aduk-
CHPOBAHHEIE B FOJKHOM YaCTU MeTabAOKa KPYITHbIE
TEeKTOHUYECKUe HapyIIeHUs IO3BOAUAN PA3AEAUTh
ero Ha OAOKH TPeThero NopsIAKa (C 3armapa Ha BO-
cToK): LlenTparbHOo-Kapeabckuil, XayToBapCcKui
u OHe>xckuii. [lepBEle ABa IepecedeHbl U3y4da-
€MBIM OTPe3KOM IPOMUASL TOAHOCTBIO, @ OHeX-
CKUU — AMIIb €T0 KpaHeu 3anapzHoM 4acThio. O6-
111asi CEICMOAOTMYeCKasi KapTHUHA XapaKTepHa A
APEeBHEro KpaTOHHOTO TUIIa KOpEL. Kopa HopMaab-
HO paccAoeHa ¢ YeTKUM TPacCHUpPOBaHUEM II0 00-
MEeHHBIM BOAHAM ITOAQOIIIBEI BCEX CAOEB 36 MHOM KO-
PEL rpaHul] M| 1 My 1 XapaKTepU3yeTCs CPeA-
HUM ypPOBHeM oOMeHocriocoO0HocTr. Ha aTom “Kpa-
TOHHOM" (pOHE BBIAEASIIOTCS PA3PbIBBI TOPU30H-
TAABHBIX I'DAHUI], BKAIOYAS MAHTUMHBIE, HEKOTO-
pEIE CMellleHUs UX APYT OTHOCUTEABHO APYTa, 00-
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AQCTH ¥ 30HBI aHOMAABHO BEICOKOW ¥ HU3KOM 00-
MeHocIiocooHocTH [[AybunHOe ..., 2004; IllapoB
u Ap., 2004].

3aTeM 110 TPOoUAI0 caepyeT TyAOMO3epCcKo-
CyosapBHHCKas 30Ha Pa3AOMOB — 3allapHad r'pa-
HUIIa CAeAyIOIero XayTaBapckoro 6aoka. I'To pan-
HeIM MOB3 TyAroMo3epcKas 30Ha B AQHHOM ce-
YeHUU 00NAAQ€eT CIIelIn(PUIeCKOU XapaKTEePUCTH-
KOM — 3TO 0OAACTh MHOTOYHCAEHHBIX BHYTPUKO-
POBBIX PA3AOMOB, B COBOKYIIHOCTH OOPAa3yIOLINX
IINPOKUMN Beep Ha MOBEPXHOCTU M, Cy’>Kasdch Ha
TAyOMHY, IDUYAEHSETCS K rpaHulle My. B reo-
AOTHYECKOM paspese IpOoCTPaHCTBO Tyaromosep-
CKOH 30HBI 00AAAAEeT HU3KOM 0OMEHOCIIOCOOHOC-
TBIO, CBUAETEABCTBYIOIIEN O IIOAHOU KPATOHHOMU
CTaOMAM3AIH OOAACTU Pa3BUTHS 3TON CTPYKTYPHL

XayToBapcKas CTPYKTypa BXOAUT B CUCTEMY 3€-
AeHOKaMeHHBIX T0sIcoB Kapeanu. B ee njeHTpansb-
HOM YaCTH BBIAEASETCS II0 IIeAOMY KOMIIAEKCY BOA-
HOBBIX IPU3HAKOB (PS-, P-BOAHBI, MUKPOCENUCMU-
yecKkul oH) XayToBapcKasa 30Ha pa3aroMoB. OHa
BeCbMa AOKaAbHa B 00beMe, HO CEUYEeT BCIO 3eM-
HYyIO KOPY, YXOA] B Bepxa MaHTUH. BocTouHee 3ToM
30HBI HAOAIOAQETCS IOABEM I'PAaHUIIEL M| A0 38—
37 kM 1 omyckanue My a0 47—48 kM. Aaree 110
IPOMUAIO TUII 3eMHOM KOPHI MeHseTCs, OHa CTa-
HOBUTCSI PACCAOEHHOU (CEMb I'PAaHUI] Pa3AeAd).
MoIIHOCTE KOPBI yMeHbIaTCsa A0 35 KM (My). B
KOPHEBOU 4acTH 3anapHo-OHEKCKOro pa3aoMa
BEPXM MAHTUM HAXOAATCA B BO30YKAEHHOM CO-
ctogHuM. ['1o 3TOMy pa3aoMy IIOAOIIBA 30HEI IIepe-
X0Aa KOpa—MaHTus (M 11 ) mopHUMAaeTCs A0 44 KM.

Cy1iecTByeT OlpeAeAeHHasa KOPPEASIIUI MesK-
Ay TAyOMHAMU AO TOYEK OOMEeHAa BOAH OT 3eMAe-
TpsiCeHUM, BhIAeAeHHBIX Tpu MOB3 (cM. puc. 5),
U IIOAOKEeHUEeM CeMCMHUYEeCKUX T'PaHUI] II0 AQH-
HBIM ['C3 (cM. puc. 4). CBOAHBIN pa3pe3 3eMHOU
KOPHI (pHuC. 4, B) IOAYUYEH B pe3yAbTaTe aHaAM3a
VMEFOITUXCS CEUCMUIECKUX AQHHBIX.

YuacTtok reotpaBepca 1-EB (Cerexxa—TIleTpo-
3aBOACK— TuxBuH), orpadoranusit YITTI “Coer-
reous3mKON", mepecekaeT HECKOABKO KPYITHBIX
TEeKTOHUYECKUX CTPYKTyp DeHHOCKaHAMHABCKO-
ro IIUTA 1 30HY €r0 COYAeHeHusd ¢ Pycckou nam-
TOMU (cM. puc. 1). 3aech IPoOBeAeHBl KOMOMHUPO-
BaHHBIE UCCAEAOBAHUA METOAAMHU OOIIel TAyOUH-
woii Touku (OI'T), ocHOBaHHBIMM Ha peTrUCTpaIium
OAU3BEPTUKAABHBIX OTPa’KeHUU U TAYOUHHOTO
cericMmuueckoro 3oHpAupoBaHud (I'C3), perucrpu-
pYyIOlIero NpeAOMAeHHbBIE U 3aKpUTHYECKHE OTPa-
>KeHHBbIe BOAHEL [Tpu 3TOM UCIIOAB30BaAaChk OAHA
U Ta >Ke PeruCTpUpyIollasd annapaTypa, 4To Io3-
BOAMAO OOBEKTUBHO CPABHUTH OCOOEHHOCTH I10-
Aeli pa3HbIX THUIIOB BOAH [[AyOunHOE ..., 2004; CTpo-
eHwue ..., 2005; Onexxckag ..., 2011].
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Cucrema HabOAtopeHUM ['C3 cocTosira U3 6 ITyHK-
TOB B3PBIBa, PACIIOAOKEHHBIX Ha paccTosHUYU 80—
120 kM APYT OT ApyTa. B3pBIBEI IPOU3BOAUAUCE B
CKBa’KHWHAX. B pe3yabpTaTe IOAYyYEHBI 3alIUCU AO
paccrostHu oT uctouHuka B 250—300 KM, 4TO 1o-
3BOAUAO 3apPETUCTPUPOBATH BOAHEBI OT ITIOAOUIBHI
3eMHOM KOPHhI 1 BEPXOB MAHTUU AO TAYOMHBI 70 KM.
CpeAl 3aperucTpUpOBaHHBIX BOAH Ha YAQAEHU-
ax oT uctouHrka 0 —200 KM 4eTKO BBIAECASIIOTCS
IepBhle BCTYIIAeHUA (BOAHA Pg) ¢ yBeanumBaro-
11eMcs ¢ pacCTOSHMEM KasKyIIelcss CKOPOCTBIO OT
5,8—6,0 po 6,8—7,2 kM/c. Ha 6OABIINX YAQAEHU-
SIX C Pe3KUM M3AOMOM B IIepBbIe BCTYIIA€HUS BbI-
XOAAT IPEAOMAEHHEBIE BOAHBI OT I'paHullbl M (BOA-
"B Pn) co ckopoctrio 8,0—8,4 km/c. TTo pomu-
HUPYIOIIUM CKOPOCTIM BOAHA Pg aAeanTcs Ha Tpu
OCHOBHBIE BeTBHU. Ha paccTosHUM OT NCTOYHUKA
0—100 KM KaKy1Imecss CKOPOCTU U3MEHSIIOTCS OT
5,8 00 6,3 KM/, 3aTeM B IEpPBBIE BCTYTIAEHUS BbI-
XOAUT BoAHa K co ckopocTrio 6,4—6,7 KM/, a
Ha ypareHusax 150—200 km — BoaHa K, ¢ Kaxky-
1eMcss CKOpocThio 6,5—6,8 kM /c. CMeHa BOAH
IIPOUCXOAUT AOCTATOUHO MAGBHO [CyAeliMaHOB U
Ap., 2007]. B mocaeayroIel 4aCcTH 3allUCHU HaU-
6onee SPKUMU SIBASIIOTCSI OTPa’KeHHbBIE BOAHBI OT
rpanunibl M (BoAaHBI PmP). Kpome Hux mpocae-
SKUBAIOTCSI ¥ AOCTAaTOYHO MHTEHCHBHBIE OTPasKeH-
HBble BOAHEI OT I'PAHUI] BHYTPU KOPHI (BOAHEI K,
K, ) u BHyTpH BepxHel MaHnTuU (M,). HabAro-
AQeTcsl TaK’Ke MHOKeCTBO KOPOTKUX OCeM CUH-
(Pa3HOCTH C K&KYIIUMUCSA CKOPOCTIMHU, TUITNYHBI-
MU A KOPHI OT 6,0 A0 6,7 KM/C, a TaK)Ke C aHO-
MaAbHO BBICOKUMU CKOPOCTSAMU (A0 8—9 KM/c).
[MocarepHME IBASIIOTCST, OYE€BHUAHO, OTPAKEHUSIMU
OT KPYTOHAKAOHHBIX OTpaykatomux rpanut, [Cy-
AeHMaHOB U Ap., 2007]. [TocTpoeHUne CKOPOCTHO-
ro paspesa no Matepuanram ['C3 ocyIecTBASIAOCH
H. V. ITaBA€HKOBOM METOAOM AYUYEBOI'O MOAEAM-
POBAHUSL: AAST HEKOTOPOM CTAPTOBOM MOAEAU Pac-
CUMTBIBAAUCH AYYU U FOAOTPadBl OTPa>keHHBIX U
ITPEeAOMAEHHBIX BOAH, KOTOPhIE CPaBHUBAANCH C
HaOAIOAEHHBIMU roporpacgamu. B cayuae ux pac-
XOXKAEHUS B MOAEAb BHOCUANCH IIOITPaBKY, ¥ CHO-
Ba pellarach IIpsiMas 3apada. AAsi OKOHUATEABHOMU
MOAEAHN PACXOKAEHUS MeKAY HAaOAIOAEHHBIMU U
pacueTHbBIMU roporpadgamu He npesbimaioT 0,1 ¢
[CyaelimaHOB U Ap., 2007].

CeticMoTOMOTpadguieckas MoAeAb 2D 1o ce-
BEPHOMY y4acCTKy reorpasepca 1-EB BelmoaHeHa
B cucteMe Firstomo. CKOpOCTHast MOAEAB IIOCTPO-
eHa KaK pe3yAbTaT KWHeMaTu4eCcKOoU HHTepIIpe-
TalliM BpeMeH MepBhIX BCTYIIA€HUN celicMuYec-
kux BoAH ['C3. B o6paboTtke yuactBoBaro 700 map
"MCTOYHUK—IIPUEMHHUK" C MAKCUMAABHBIM YAQ-
ArerueM 260 kM. [Tpu atom ansa I[1B 10—10A, 7, 6
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HaOAOAEHUS IIPOBOAUAUCH HAUWHAS C MAABIX YAQ-
AeHUul, pas [1B 8—8A — TOABKO ¢ OOABIINX YAQ-
AeHUM. AN IOCTPOEHUs ABYyMEPHOM MOAEAU ObIAG
BBIOpaHa AUHUS IIPOAOABHOTO IIPOUAL, ITOAOTKe-
HHe KOTOPOU MoKa3aHo Ha puc. 1. I'lepexop ot 3D
(IPAMOYTOABHBIX) KOOPAMHAT UCTOUYHUKOB U IIPU-
€MHHMKOB B AByMepHBIe IPO(PUABHBIE KOOPAWHA-
ThI OCYILLECTBASIACSA CAEAYIOLIUM OOPa3oM: IIOAO-
>KeHHe UCTOYHUKOB CIPOEPOBaHO Ha AUHUIO
cupaMmaenuda npocguaa I'C3; Bce paccTossHud "HUc-
TOYHUK —IIPUEMHUK "' COXPAHSIAUCH. 3a HyAEBYIO
KOOPAMHATY TPOPUABHOM CUCTEMBI KOOPAWHAT IIPU-
HATO nToAoKeHUe [1B 10. Pe3yAbTaTEl CEICMOTO-
MoTrpapUuIeCcKOTO MOASAPOBAHHNS TPEACTaBACHEI
Ha PUC. 6 B BUA€ CKOPOCTHOTO paspesa.

ComoctaBaenue paspe3oB OI'T u I'C3 moka-
3biBaeT [CTpoeHnue ..., 2005; Onesxckas ..., 2011],
YTO TOHKOCAOMCTAs CTPYKTYypPa HUKHEN KOPBI BUA-
Ha Ha pa3pe3ax OI'T, a mpu 'C3 oHa MOXXeET OBITH
3a IIpeAeAaMU Pa3pelIeHHOCTH MeToaa. [ToBepx-
"HOoCTh M B OI'T XapakTepusyeTcsa CMeHOU TreTe-
POTEeHHOr'0 IOASI BOAH Ha OOAACThb PACCESTHHBIX
TAOIIAAOK. [Tpripoaa HEOAHOPOAHOCTH B MaHTHUU
MOJKET ObITh UHOM, 4YeM B 3eMHOMU Kope. Bo3aMoik-
HO BepPXHsIsI MaHTUSI aHU30TPOITHA IIOA TPaHuIle
M 1 Tam IPUCYTCTBYIOT 30HbBI TOBBIIIIEHHOU U ITO-
HIDKEHHOM CKOPOCTe!. BUAMMBIE OTCYTCTBUSA BHYT-
PHKOPOBBIX I'PaHUll, Tak>Ke KaK M UX Pa3MBITOCTb,
1o pAaHHBIM OI'T B GoAblIIel Mepe MOKET OBITh CBSI-
3a@Ha CO CAOJKHBIM PeAbe(OM IpaHul] (HAKAOHOM
rpaHul], uU3MeHeHNeM OTPasKalolIuX CBONCTB, IIO-
TAOIEHUA U AP.), @ TAK)KE 3HAUUTEABHBIM OCAQ0-
A€eHMeM YPOBHS CUTHaAA ¢ OOABIINX TAyOHUH. Ma-
Able 6a3sl cymmupoBanus o OI'T He TO3BOASIOT
YBEPEHHO BBIAEAITH TAYOUHHBIE I'PAHUIILL B Ta-
KHUX CAOKHBIX T€OAOTHYECKUX 30HaX, a 30HEI C
OOABIINMHU YTAAMU HAKAOHA HE MOI'YT OBITh BBIAE-
A€HHI y>Ke MeTopndecKu. AauHble ['C3 Ha 6AU3-
KPUTUUYECKUX U 3aKPUTUUYECKUX OTPA’KEHUSX (a
TaK)Ke C y4eTOM HU3KUX YaCTOT) II0 OTHOIIEHUIO
K pAaHHBIM OI'T Ha AOKPUTHYECKUX OTPaA’KEHUSIX
SABASAIOTCS OOA€e UHTEIPAABHBIMU (OCPEAHSAIONIN-
MH), HO B TO ke BpeMs O0Aee AOCTOBEPHBIMU KakK
IIPU OIIPEAEAeHUH CTPYKTYpPHI 'paHun, M, Tak u
CpeAHelr CKOPOCTU B 3eMHOM KOpe U rPaHnYHOMN
ckopocTu 110 noBepxHocTu M. CoueTaHue MeTo-
p0B OI'T u I'C3 oueHb BasKHO AASI TOHUMaHMS CTPO-
€HMd 3eMHOM KOPHI U BepXHell MaHTUU peruoHa.
Hx He HapAO MPOTUBOIIOCTABASTh, OHU AOIIOAHS-
0T APYT Apyra.

[IpuBepeHHBIE HA pUC. 6 CeICMUYECKUEe Pas-
Pe3bl AQIOT pa3Hble N300pakeHUs 3eMHOU KOPHL.
Paspes3 OI'T (cM. puc. 6, a) OIIUCBEIBAET CPEAY HE
II0 CEUCMUYECKUM CKOPOCTSM, & IO YHUCAY U CBOU-
CTBY OTAEABHBIX OTPaKAlOIUX IAE€MEHTOB, XapakK-
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Puc. 6. CelicMuuyeckue pa3pessl 110 yuyacTky Cerexxa—
Tuxsun reorpasepca 1-EB, noaryuenHnble meTopamu OI'T
(a), I'C3 (6) u Tomorpacduu (B): @ — IyHKTUPHBIMU AU-
HUSIMU OTMeYeHBl TAyOWHHBIe HAPYLIEHUS U TPAHUILBI
OAOKOB KOPBI; 6 — TOHKUMU AMHUSIMU AQHBI M30AUHUU
CKOPOCTH, KM/C, YTOAIIIeHHBIMU — OTPaskalolre IAO0-
MIaAKHM; B — celcMOTOMOrpaduyecKuil pa3pes B U30-
AmMHHAX ckopocta Vp, kM/c. [1B — OyHKTHI B3pHIBA.

Tepy UX pacIpeAeAeHHs B IPOCTPAHCTBE, TOHKOU
TOPU30HTAABHON U BEPTUKAABHOM HEOAHOPOAHO-
ctu cpepbl. Ha pazpesax OI'T ormeuatoTcs "myT-
Hble" 1 "nIpo3paulble” yyacTKu. [To cMeHe rere-
POTEeHHOCTH BHIAEASIIOTCSI OCHOBHBIE CeHiCMUYec-
KUe TPAHUIIB], OHU Yallle BCeTO KPYTOHAKAOHHEIE,
HO UMeIOTCS U CyOTOPU30HTAABHBIE IPaHUIEL. Cpe-
AU TIOCAEAHUX HauboAee IPOTs>KeHHbIe TPaHuU-
IIBI IPOCAEKUBAIOTCS B HUJKHEMN KOpe Ha rAyOou-
He 30 kM. ['panunita M pepKo IIpeACTaBA€HA YeT-
KUMU OTPaKeHUSIMH, OOBIYHO 3TO TPAHUIIA MeK-
Ay FeTEepOreHHOU HUJ)KHEU KOPOU U IMPAaKTUYec-
KU IIPO3PAvHOM BepxHel MaHnTrel. Ha oTaeAbHBIX
y4acTKax IpoduAsd BOOOIe HEBO3MOJKHO BEIAE-
AUTH 9Ty rpanuny [CyaeriMaHoB u Ap., 2007].
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TANYBUMHHBIE CEUCMUYECKHUE UCCAEAOBAHMA ...

Pazpe3 I'C3 (cm. puc. 6, 6) npepCTaBAIET KOPY
B BHA€ CKOPOCTHOTO pa3pe3a U HECKOABKUX Cy0-
TOPU30HTAABHBIX rpaHul] [CyaeMaHoB 1 Ap., 2007],
13 KOTOPBIX IIOAOIIBA KOPHI, rpaHuia M, IBAd-
eTcs1 Hanboaee cTabuabHOM. CKOPOCTHOM pa3pe3
B BepXHeM KOpe CIIOKOMHEIM, HO CYIIIeCTBEHHO He-
OAHOPOAHBIM B ee HU3aX: MOIITHOCTb CAOSI CO CKO-
pocTtsiMu Oonee 7,4 KM/C U3MEHSIETCS BAOAB IIPO-
duast ot 0 A0 20 kM. CKOPOCTH BAOAL 'paHUITBEI M
n3MeHseTcsl OT HopMaabHOM 8,0—8,1 KM/ C B 11eHT-
parbHOM YacTu npoduas (Pycckast manTa) AO @aHO-
MAABHO BBICOKOU B CEBEPO-3allaAHOU €ro 4acTH
(DeHHOCKAHAMHABCKUM IITUT).

CeticmoToMorpaduieckuti pa3pes (CM. puc. 6, B)
Oonaee A epeHIPOBAaHHO XapaKTEPU3YET BEPX-
HIOIO 4acTh KOpHL. Ha pa3HbIX yyacTkax npodu-
Asl CKOPOCTB ITPOAOABHBIX BOAH M3MEHSIeTCs OT O, 1
20 6,3 kM/c po TAyOmHEBL 10 kM. CpepHsist U HUXK-
H$IS1 YaCTH 3€MHOM KOPHI OCBSIIIEHbl celicMuyec-
KMMHM Ay4aMM MeHee Hajpe>XKHO 110 CPaBHEHUIO C
paspesom I'C3.

XapakTepuCcTHKa 3€MHOM KOPbI U BepXHen
MaHTHUM peruoHa. AHaAmn3 ISATH CeMCMOTeOAOTH-
YeCKHX pa3pes30B, PaCCMOTPEHHBIX BBIIIIE AAS HIC-
CAEAYEeMOr'o PETHOHA, AQeT BO3MOKHOCTb OOCYAUTH
BayKHYIO IIPOOAEMY CBSI3eH MeKAY CKOPOCTHBIM
CTpOeHUEM KOPHI, €e MOIIHOCTBIO 1 0COGEeHHOC-
TSIMU T€OAOTHUECKOTO CTPOEHMS TAaBHBIX CTPYK-
TYPHBIX 9A€MEHTOB apXeNCKOM NanraHACKo-Ka-
PeAbCcKol 1 6oaee MOAOAOM CBEKOPEHHCKOM IIPO-
BUHITUN.

Ha Bcex mpouasix apXelUCKOM YaCTH IIUTA TAY-
OuHa rpaHulisl M BapsHpyeT B Ipepenax 40—45 k.
OHa sABASIEeTCSI XOPOIIIel OTpaskarolllei rpaHuLen
CO CpepHer CKOpOCThIo 6,4—6,5 KM/ c. BHyTpH Ko-
Pbl OOHAPY’KEHBI 0OAACTU CKOIAEHMS B MAAOM UH-
TepBaAe TAYOMH CyOrOPHU30HTAABHBIX OTPAKAIO-
IIMX S3A€MEHTOB, KOTOpPbIe MOKHO PacCMaTpUBATh
KaK HeKUe PasjpeAsIoniye 30HbBI MeXKAY CKOPOCT-
HBIMHU 3Ta’KaMMU.

CoBceM MHOU XapaKTep FAYOMHHOI'O CTPOEHUS
3eMHOM KOPHI BEIPUCOBBIBAETCS IIPU ITIEPEXOAL K
CekogeHHCKOM mTpoBuHITUM. HarboabITias uHgop-
Manud IIoAydeHa B 00aacTu AapokcKo-boTHUuec-
KOM 30HBI, KOTOpas liepeceyeHa TpeMs IpopUuAs-
mu: baatuk, I[Mpunraposkckuii, 3erenas Poma —
Cnacckag 'yba. CKOpOCTHBIE pa3pesbl AQIOT IIPEA-
CTaBAeHUe O TIOAOOUM CTPYKTYPBI BepXHEU U Cpea-
HeU 4acTel KOPHI Ha BCeX NPOUAIX. JHAUEHUS
CKOPOCTH PaCIpOCTPaHEeHUsI TPOAOABHBIX BOAH
TPaKTUYECKU COBIIAAQIOT, HECKOABKO ITPEBBIIAs
TaKOBBIE AN apXeMCKOM yacTu. MeHee HapAeKHO
Me>XKAY 3TUMU IPOMUAIMU KOPPEAUPYIOTCS AQH-
Hble O CTPOEHUU BepxoB MaHTuUU. Ha npodunre
BaaTuk co3paeTcsa BedyaTAeHME O pa3phbIBe BEPX-
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HUX CAOEB MaHTHUM B 0OAACTHU TPOTQ, B KOTOPOU
Kak Obl OOHa)KaeTcs ee boaee TAyOOKas 9aCThb CO
cropocTrio 8,4—8,5 xm/c [apos ..., 2013].

Ha puc. 7 npeapcTaBAeHa cxeMa peabeda pas-
Aera M, yUuTBEIBAIONIAs IIOCAEAHTE PE3YABTAThI
celicMMYeCKUX UccarepoBanuil. CeueHne U30TUIIC
IIPUHSATO PaBHBIM O KM U AMIIb Ha BOCTOKE COXpPa-
HeHa AOTIOAHUTEAbHAsI TOPU30HTAAb uepes 2 KM.
[MTopaBOAS UTOT UBAOKEHHOMY, CAEAYET IIOAUEPK-
HYTb, YTO IIPUBEAEHHAs CXeMa peabeda IoBepx-
HOoCTHU M oTpa>kaeT ee CTPOEHUE AMIIBb B CAMBIX
obrux yepTtax. GakTUIeCKU AaHHAs IOBEPXHOCTH
IIOCTPOEHAa ropa3A0 CAOJKHee, TaK KaK B OTAEAD-
HBIX CeUeHUIX 30HBI ee MOAHATHS U IOTPY>KeHUs
UMEIOT AOBOABHO OOABIIIME aMIAUTYAH! [IIlapos,
MutpodaHos, 2014]. B cBg3u ¢ TeM, YTO IAOTHOCTh
CUCTeM HaOAIOAeHUM OOABIIIEN YaCThiO ObIAG He-
AOCTATOYHOM, 3TU AOKAABHBIE YIaCTKU TPeOYIOT AC-
TIOAHUTEABHOI'O U3YYeHN.

B npeaenax permoHa Xopollo IIpocAesKeHa reo-
AOTO-TeO0(PHU3NIECKUMU MeTOAAMU AaAO0KCKO-BoT-
HU4YeCcKas 30Ha (mupuHou A0 100 kM) ¢ GOABIION
MOII[HOCTBIO KOPHI A0 64 KM. OHa IIpeACTaBASIET
CcO0OM OAHY U3 HauOOAee BaKHBIX CTPYKTYP IIU-
Ta, KOTOpasi BO3HUKAA B 30HE ITPUIYAEHEHUS CBe-
KO(PeHHCKOro reobA0Ka K apxelickoMy. Heab3s He
otMeTuTh [AuTtocdepa ..., 1987], 94To cTpoeHue 3eM-
HOM KOPHhI AaA0KCKO-BOTHUYECKOM ITTOBHOM 30HBI
1mop06HO 30He Teliccetipa—TopHkBuUcTa. [Tpu ne-
pexoae oT pApeBHel BocTtouno-EBponielickoi maaT-
dopMBI K MOAOAOM MAaTdopMe 3anapHou EBporh,
B 30He pa3AoMoB Telicceripa—TOPHKBUCTA, CENC-
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Puc. 7. CTpykTypHad cxeMa pa3pera MoOXOpPOBUYU-
4a I0ro-BOCTOYHOM YacTu OeHHOCKaHAMHABCKOTO K-
Ta: | — raybmuHa (KM) A0 paspera M 1o celicMUueCKUM
npoduAaM, 2 — HU30TUIICH pa3pera M, KM.
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MHUYECKHEe CKOPOCTH B KOPE B IIEAOM YMEHBIIIa-
FOTCS1, @ BLICOKOCKOPOCTHBIE TIOPOAH! (7,1—7,2 KM/C)
ncye3aroT. Ha oTAeABHBIX yuacTKaxX 30HEI Telc-
celipa— TOPHKBUCTA IIPU IIepeXOAe K MAHTUU BHI-
AensieTcs "KopoMaHTuMHas" cMech (7,5—7,8 km/c).
'ry6una po paspera M (ckopoctu 8,1—8,2 km/c)
TIOA, 3TOM 30HOM 50—b55 KM. 3AeCh U CKOPOCTH BO3-
pactaet po 8,3—8,4 km/c [Autocdepa ..., 1987 He-
KYHOB " Ap., 1993].

B meHTpaAbHOM 4aCTU UCCAEAYEMOTO palioHa
IIPOCAEKUBAETCS ITOAOKUATEABHAS CKOPOCTHAS aHO-
Manug A0 400 kM rayouHsbl [Senen, 2002]. Husko-
CKOPOCTHAsI aHOMaAud A0 TAyouHsbl 100 kM, Bepo-
SITHO, CBSI3@Ha C IPOTEPO30MCKOM Nap0KCKO-BoT-
HUYECKOU ITOBHOM 30HOM. BTOpOM Ba>KHOM OCO-
OeHHOCTBIO CTPOEHNS BepXHelN MaHTUH IBASETCSI
BepTHKaAbHad rpaHuIia Ao TAyouHbl 400 KM, KOTO-
past OTAeAsIeT BEICOKOCKOPOCTHYIO 3alIaAHYIO 30HY
OT HU3KOCKOPOCTHOM aHOMaAMHU Ha BocToke. Ha
CKOPOCTHEBIX Cpe3ax A0 rAyOnHBI 150 KM cylecT-
BYIOT ADyTHE CKOPOCTHBIE aHOMAAUH, KOTOPHIE HE
YBA3aHBI C TEKTOHUYECKUM CTPOEHUEM PErroHa.

Anst OeHHOCKaHAMHABCKOTO IIIMTa ITIOCTPOeHa
TpexMepHas P-CKOPOCTHast MOAEAb MaHTHU [LIBeT-
KOBa 1 Ap., 2015] po ray6unst 800 KM. Ao ray6u-
"Bl 350 KM coxpaHsgeTcst 0011asi BBICOKOCKOPOCT-
Has XapaKTepUCTUKA MaHTHU C IIOCTEIIeHHBIM yBe-
AMYeHUEeM CKOPOCTHU IPOAOABHBIX BOAH OT 8,2 AO
8,5kM/c. B 30He conpsirenust Kapeabckoro u Cee
KO(QEeHHCKOTO TeOOAOKOB, HaurHas € IAyorHb! 200 KM,
II0 CKOPOCTHBIM XapaKTepPUCTUKaM ITPOUCXOAUT
paspereHue UCCAeAyeMOM 0OAACTH Ha ABE 4ac-
TH: FOTO-3alIaAHYIO (HU3KOCKOPOCTHYIO) U CEBEPO-
BOCTOYHYIO (BBICOKOCKOPOCTHYIO). Takue CKOpOCT-
Hble XapaKTEePUCTUKU HAaOAI0AQIOTCSA A0 350 KM
BKAIOUUTEABHO. B nntepBare 350—400 kM 1mpo-
HCXOAUT CKOPOCTHAsI THBEPCHSI, COOTBETCTBYIOIIAsI
IIepeX0AY OT BLICOKOCKOPOCTHOM BepxXHel MaHTHUU
K ee HU3KOCKOPOCTHOM IepexopHoU 30He. [Tpu
IepexoAe K 30He pa3pena 1 MeRAy TepexopaHOou
30HOM BepxXHed MaHTUU U CpepAHel MaHTUeM IIpo-
HCXOAUT ellle OAHA CKOPOCTHAs UHBEPCU4.

Takum 06pa3oM, IO CKOPOCTU ITPOAOABHBIX BOAH
He OOHapy>KeH MOIITHBIY BOAHOBOA B BEpXHEU MaH-
THUU AO TAyOHHBI 350 KM 10ro-BOCTOYHOM yacTu DeH-
HOCKaHAWHABCKOTO IITUTAa, C KOTOPBIM CBSI3LIBAIOT
TPAAULIMOHHEIE IIOHATUS €AUHOU aCTeHOCdepHhl
KaK 30HBI YJaCTUYHOTO TIAGBAEHUS. A\UH30BUAHAS
MOAEAb BepXHel MaHTHU IIUTa Aydllle COOTBETCT-
ByeT XapaKTepy CAOKHBIX TeKTOHUYECKUX ABU-
SKeHUY, HaOAIOAQEMBIX Ha IOBEPXHOCTH, YeM MO-
AEAb JKeCTKOU AUTOCHEPHI, TOACTUAAEMOM TTOA-
BIJKHOM acTeHocdepoli [[ITapos ..., 1993].
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OO0cysKAeHNe pe3yAbTaTOB. Aap0KCKO-BoT-
HHU4YeCKas III0BHAsA 30Ha IBASETCS TPaHUIeN CTPYK-
TypHOro conpsikeHnsa Kapeabckoro u CBekodeH-
HCKOTO re0O6A0KOB. OHa OTYETANBO IIPOCAEKMBAET-
Csl B COBpPeMeHHOM CTPYKType IIUTa Ha IPOTsKe-
HUM 0KOAO 1000 KM OoT Aap0KCKOTO 03epa Ha IoTo-
BOCTOKE A0 KAAeAOHCKMX HaABUTOB Ha CEBEPO-3a-
aAe ¥ PUKCUPYeTCS IPaBUTAIIMOHHOMN CTYIIEHBEO,
BBICOKOTPAAUEHTHBIM MaTHUTHBIM IIOAEM, a TaK-
>Ke CUCTEMOM pPa3AoMOB, TPACCUPYEMBIX Ireodu-
3U4YEeCKUMU METOAAMU AO TAYOHUHEL OKOAO 100 KM
[3eMHas ..., 1978]. DTOM 30HE UAU OTAEABHBIM €e
3BEHBAM OTBEAEHO MHOTO yOAMKanuii [CBeTOB,
Cupuaesko, 1991; [lapos, 1993; 'eonorws ..., 2000;
[TapoB u Ap., 2004; Cupupenko, Cetos, 2008;
[[Tapos, 2013; Artemieva, Shulgin, 2015]. B pamxax
MOOMAMCTCKUX MTPEACTaBAeHUH 0 pas3Butnu DeH-
HOCKAHAWHABCKOTO IIUTa 3TO COUYAEHeHNe pac-
CMaTpUBAETCA KaK Pe3yAbTaT CYOAYKIIUN CBEKO-
(hEeHHCKOU OKEaHUYECKOU KOPHI ITOA KOHTUHEH-
TAABHYIO apXelCcKyto Kapeabckoro kparoHa [Ga-
al, Gorbatschev, 1987; Korja, Heikkinen, 2008].

HabGaropaeMeble ceficMudyecKue TpaHUIlbl OTPa-
JKAIOT COBPEMEHHYIO CTPYKTYPY 3€MHOU KOPEL Op-
HAKO 3TUM He OTPHUITAeTCS HaAMYNe PEAUKTOBBIX
CelCMUYeCKUX I'PAHUll B AMTOCQepe IPU YCAO-
BUU, YTO HOBeNIINe MPOIleCChl He OBIAM OYeHb
AKTUBHBIMU. ['paHUITEI MOTYT COXPAHATHECS B CAY-
4YasgxX COBMellleHNs HOBOOOPa30BaHHBIX CTPYKTYP
¢ ApeBHUMU. [To-BUAUMOMY, CTPYKTYPEI AUTOC(hE-
pbt DeHHOCKAHAMHABCKOTO IITUTA, ITPETEPIIeBIIINe
UHTEHCHUBHYIO IIepepaboTKy B IIPOTEPO30€ C aK-
TUBHBIM OOMEHOM MaHTHUMHOI'O U KOPOBOI'O Bellle-
CTBQ, AOAJKHBI OBITE IIOABEPTHYTHI OCO0O0 TIIATEAL
HBIM METaAOTE€HUIEeCKUM UCCAepAOBaHUAM. C 3TH-
MU CTPYKTypPaMH CBsI3aHBI MHOTHE TBEpABIE II0-
Ae3HBIe UCKOIIaeMbIe.

W3 paccmoTpeHMsa B3aUMOCBA3€el celicMudec-
KHMX pa3pe30B MOKHO CAEAATh BEIBOA O TOM, UTO
TAQBHBIU CO3UAATEABHBIN BKAGA B POPMUPOBaHUE
3eMHOM KOPhI peTMOHa BHOCUT HUXKHUU CAOM. Be-
CbMa ITOKa3aTeAbHO, YTO Ha DeHHOCKaHAMHABCKOM
IIUTEe MaKCUMaABHAsI MOIITHOCTE ''0a3aAbTOBOM T10-
AYIIIKY B OCHOBaHUM KOPBI HAXOAUTCSI MEKAY ap-
XeNnCcKuM KapeabCKUM KpaTOHOM U paHHEIIpoTe-
po3orickoi CBekodeHHCKOM 00AacThi0. Haparu-
BaHMe KOPBI CHU3Y C OAHOBPEMEHHBIM YMeHblIIe-
HUEM AOAU B ee COCTaBe BepPXHEero u CpepHero
3Ta’kKel AQeT OCHOBAHUE MIPEAIIOAATaTh, UYTO IIPU-
OpUTETHOE 3HaueHHe UMeAN IPOoIecCHl He "CKy-
YUBaHUA" KOPOBOTO BellleCTBa Ha I'PaHUIaX CTaA-
KMBAIOIIUXCS NAUT (KaK 3TO CAEAYeT U3 CyOAYK-
IIMOHHO-O00AYKIIMOHHBIX MoAeAeti) [Korja, Heikki-
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nen, 2008], a BCOABIBaHMS B OCHOBaHUE KOPHI MaH-
TUMHBIX 0a3UTOBBIX &CTEHOAUTOB [HeKyHOB U Ap.,
1993].

CoraacHo reopuHaMuYeckon Mopear A. B. Ue-
KyHOBQ, B paHHEM IIPOTePO30€e B IIO3AHECBEKOKA-
peAbCKoe BpeMs apxelcKas KOHTUHeHTaAbHas KO-
pa CBekodeHHCKOM 00AacTU ObiAa peaMmopdu30-
BaHQ, IOABEPIrHYTa KAPAUHAABHOM ITepepaboTKe,
AECTPYKIIMHU U rpaHuTH3anuu. OCHOBHBIMM HOCH-
TeAsIMU NTepepabOTKM OBIAU MarMaTUYEeCKUe AUa-
TIPBI — KPYIIHBIE TOPIIUY Pa30TPETOTO Pa3yIAOT-
HEHHOTO MaTepuaina, IOAHMMaBIINEeCs U3 TAyOu-
HBI U BHEAPUBIINECS B KOPY. OTU AUAIHPHL OBIAU
NIPOU3BOAHBIMM OT KPYIITHOTO aCTEHOAUTA, OXBa-
TUBIIEro Bcto CBeKO(eHHCKYI0 00AacTh. Ha nep-
BOM 3Tare AeCcTpyKIuK B CBeKOPeHHCKOU 0OAa-
CTH IPOUCXOANAO OITyCKaHUe C HAKOIAEHUEM BYA-
KaHOTeHHO-0CAAOYHOTO KOMIIAEKCQ, BIIOCAEACTBUU
IrpaHUTU3UPOBaHHOTO. Ellle coXpaHUBIIIasgcs OTHO-
CUTEABHO BBICOKAs IAOTHOCTH PA30TPETON KOPHI
1 popMa HoCUTeAeU pepOpMallvM (MarMaTudec-
KHX AUANMPOB) OIIPEAECAUAUN XaOTUUECKUM PUCY-
HOK BO3HMKABIIINX CKAQAUATHIX CTPYKTYP 6e3 Ka-
KOM-AMOO BBEIAEP)KAHHOU OPUEHTUPOBKU.

B rayOOKUX 30HaX KOPBI IIPOU3OIINO A@TEPAAb-
HOe NepeMellleHre MaTepraia OT IeHTPaAbHBIX
YacTel MaHTUWHOTO aKCeHOAUTA K ero nepude-
PHH, BCAEACTBHE Yero BHICOKOCKOPOCTHEIE TIOPO-
ABI (7,0—7,5 KM/ ) CKOTTUAMCE B AaA0KCKO-BoT-
HHUYeCKOY NIOBHOM 30HE C COOTBETCTBYIOUINM II0-
rpy’KeHueM pasjpenra M. OTo HaloMHUHaeT CyOAYK-
ITMOHHBIE SIBACHUS Ha KOHTAKTaX CTaAKMBAFOIIUX-
CsI TIAUT.

B BepxHUX 3Ta’kax KOPHI IIeHTPAABHOM 4aCTU
CBeKO(eHHCKOU 00AaCTH ITIOAOOHBIE ABUKEHUS
B MaHTHU 1 HU3aX KOPBI CO3AAAU OOCTAaHOBKY pac-
TSDKEHHS, YTO 1 OOYCAOBHAO TIOABEM TAYOUHHBIX
MarMaTuuecKux AranupoB. Ha daanrax >ke oOAa-
CTH BO3HHKAA OOCTaHOBKA CKAaTUsA ¢ 0Opa3oBaHU-
eM AMHEeWHBIX CTPYKTYp ¥ HapBUTaHHEM Ha OAO-
KM oOpaMAeHUs. B 3aKATOUMTEABHYIO CTAANIO TIPU
KpaHoTuzanuu CBekogeHHCKON obAaacTu cop-
MHPOBAAACh CEPUS KPYIITHBIX IIOCTOPOTeHHBIX Mac-
CUBOB pallaKWBY, OAHUM U3 KOTOPBIX SIBAIETCS BhI-
Ooprckuii [HekyHoB u Ap., 1993].

MO>KHO IPEAIIOAOKUTE CYIIIeCTBOBAHUE B Iie-
AOM OOpPATHOU 3aBUCUMOCTH MEKAY CAOSKHOCTBEO
CEeMCMUYECKON PACCAOEHHOCTHU 3€MHOU KOPBI U
APEBHOCTBIO ee CTPYKTYPHOU opraHusanuu. bo-
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Aee MOAOABIE B CTPYKTYPHOM OTHOIIIEHUU (QKTH-
BU3HPOBaHHbIE) YaCTU 3eMHOM KOPBI 00AaAQI0T OO-
Aee CAOJKHOU CeMCMUYEeCKOM PACCAOEHHOCTHEO, YeM
00AaCTU ApeBHeN KOHCOAMAAIIVU.

[MpuBepeHHBIE CeliCMUYECKUE MATePUAABI U
UX TeOAOTHYeCKas MHTepIpeTalus IO3BOASIOT
paccMOTpeTb OCOOEHHOCTH CBSI3U PETHOHAABHOM
TEKTOHUKU U METAAOTEHUHU C TAYOUHHBIM CTpOe-
HHEM 3eMHOU KOPEL [Tpr 3TOM IpUMEeHAI0TCA pas-
HBIe IPUHITUIEL TAKOTO aHaau3a. OAHU UCCAEAO-
BATEeAU CUUTAIOT, YTO UMEEeTCsI HEIIOCPEACTBEHHAA
KOPPEAAIIMOHHAA CBA3b MEKAY OTACABHBIMU I1a-
paMeTpaMu 3€MHOM KOPHI, TUIIaMU U MacIITadba-
MU 3HAOT€HHOTO OPYAE€HEeHUs. ApPyTHe OTAQIOT IIPeA:
IouTeHHe MOP(OAOTUHU CeMCMUUEeCKUX IPAHUI] U
APYTUM 5AeMeHTaM. [To-BUAUMOMY, 3TU IPUHITU-
IIBI AOASKHBI OBITh AOIIOAHEHBI C Y4eTOM TOTO, YTO
3eMHas Kopa ABASIeTCSI ICTOPUKO-TeOAOTUYECKON
KaTeropuen.

3akAloueHue. [TocTpoeHBI CBOAHBIE pa3pestl
BAOAB IIpodurent 'C3, oTpabOOTaHHBIX HAUOOAEE
AETAABHO, KOTOPBIE IIOKA3bIBAIOT, YTO KPUCTAAAU-
JecKasd Kopa sIBASETCS MO3aUYHO-HEOAHOPOAHOU
cpepoit. B BepxHel 4acTi KOPBI AOKAABHO Pa3BU-
ThI K&K BOAHOBOABI, TaK U BEICOKOCKOPOCTHEIE 30-
HBI, KOPPEAUPYIOIUECs C TeOAOTUUYECKUMU TeAd-
MH. ByAKaHOTeHHBIe PaHHEIIPOTEPO30HUCKUE II0-
s1Ca XapaKTePU3YIOTCS IIOBBIIIIEHHON CKOPOCTHIO,
MOIIIHOCTBIO KOPBI, & TAKKEe aHOMAABHO BBICOKOU
IPAHUYHOMN CKOPOCTBIO TOBEPXHOCTU M. Caepys
UCTOPUYECKU CAOKUBIIENCS TPAAUITUM, OO0OITEeH-
Hasi MOAEAb PerroHa MOJKeT OBITh TPEACTaBAEHA
TpeMs CKOPOCTHBIMU dTaKaMu. OAHAKO 3AeCh UMe-
I0TCA crienuduyecKkrue 0COOEHHOCTHU. BEIIBACHBI
30HBI Pa3BUTUS Y€TBEPTOTO BEICOKOCKOPOCTHOTO
ataka (7,2—7,4 KM/c) B HU3aX KOHCOAUANPOBAH-
HOM KOpHI. [TocTpoeHna KapTa nnoBepxHocTu Mo-
XOPOBUYMYA, YUUTBIBAIOIAs IOCAEAHNE PE3YADb-
TaTbl CECMUYEeCKUX UCCAepAOBaHUU. Ee aHaru3
IIO3BOAUT HAPSIAY C pellleHreM TeOPEeTUYECKUX BO-
NIPOCOB F€OAOTHU U CEUCMOAOTHUY ITOCTABUTD U UH-
CTO NPaKTUYeCKHe 3apaYU — HCCAEAOBATH CBS-
31 MEJKAY TAYOMHHOM CTPYKTYPOM 3€MHOM KOPHBI
U CTPOEHUEM ee BEPXHUX 'OPU30HTOB.

baokoBas ceiicMoreororndyeckasi MOAEAD 3eM-
HOM KOPBI peTHUOHAa Ba’KHA AAS TOHMMAaHUS IIPU-
POABL reo(pu3MUeCKUX I'paHul], pa3pab0TKU reo-
AUMHaMUYECKUX U IEeTPOAOTMYECKUX MOAEAe U
METaAAOTeHMYEeCKUX OIeHOK.
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Deep seismic studies in the southeastern
Fennoscandian Shield

© N. V. Sharov, 2015

The modern concept of the deep structure of the Earth's crust of the Ladoga-Bothnian zone,
based on analysis and summing-up of all available information obtained in the latest 35 years, is
presented. Tomographic models were constructed, our concepts of the stratification of the Earth's
crust and the geometry of seismic boundaries were revised and the plunging of the crust-mantle
boundary to 64 km was revealed. The comparison and integrated interpretation of CDP sections,
multi-wave DSS and ECW sections and geological data show that the results obtained by seismic
methods differ markedly. However, data obtained by all methods are essential for geological in-
terpretation, because they emphasize various environmental characteristics.

Key words: seismic velocities, Earth's crust, M-discontinuity, Ladoga-Bothnian zone, upper

mantle.
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