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IIpuponuas ceticmuaaocts Kapesuu o nuHCTpyMeHTATBbHBIM JaAHHBIM

3yeBa U.A.
Hnemumym eeonocuu KapHIL] PAH, [lempo3asoock, ek92wa@mail.ru

Annortanus. [TocrosHHEbIE celficMuieckne HaOmoaeHNs Ha TeppuTopun Kapennu Haganucs B 1999 r. Jlerans-
HOe u3yueHue Tepputopun Kapennu aktyanbHO B CBSI3U C HATMYUEM B PETHOHE KPYITHBIX TIPOMBIIIIEHHBIX KOMILIEK-
COB, ra30MpPOBOJIOB U THIPOTEXHUUECKUX COOpYKeHUH. B HacTosmee BpeMs neiicTByromue ctanuuu Kapemuu pac-
HIOJIO’KEHBI B UeThIpeX paiioHax pecryonuku: B [Ipuonesxxckom, [urkspanrckom, Jloyxckom n Kocromyxkuickom. Ka-
pelbcKasi ceificMiUYecKasi CeTh OCHAIllEHa COBPEMEHHOM HU(pPOBOI MIMPOKONOIOCHOH anmnaparypoid. CTaHIMK peru-
CTPHUPYIOT JIOKAJIbHbIC OYaru, COOBITHS B COCEJJHUX PETHOHAX U TeleceHCMUYecKre 3eMieTpsacenns. Exxeroqno co-
Tpyaaukn NuctuTyTa reonornn KapHL] cocTaBnsiOT CBOAHBIN KaTaOT CEHCMHYECKUX COOBITHH, KOTOPBIA Coaep-
KHUT MHOOPMALUIO O 3eMIIETPSCCHUSX, 3apETUCTPUPOBAHHBIX HAa TEPPUTOPUH PECITyONIMKH. 3eMIICTPSICEHUSI, KOTO-
pyle porcxosaT B Kapennn, MOXKHO OOBSCHUTH HECKOJIBKUMH NPHUYMHAMH. BO-TIEpBBIX, OCHOBHBIE UEPTHI JIBHIKE-
HUI HOBEHIIEro TeKTOHNYecKoro 3tana GeHHOCKaH 1K, HAYMHAasl C MTO3/JHEr0 JJOKeMOpHsI CBS3BIBAIOT C Ipeoliiaia-
HHUEM TOAHATHI HaJl OMyCKaHUSAMH. BTOpas 0COOEHHOCTh TEKTOHUYECKOTO PeKUMa — MPOSIBICHUE TISAIMON30CTa-
TUYECKHUX KOMIIEHCALIMOHHBIX JBMKEHUH BO BpeMs aKTUBHOM JETVIALMALMH JIEJHUKOBOIO MOKpoBa. Bo3nbiManue
IIATa MPOMCXOANT W TI0 TPHUMHE TOPU30HTAIBHOTO CKaTus 1Mo BiusiHueM CpennHHO - ATIaHTHYECKOro pudra.
Ha ocHOBe nosry4eHHbIX perHOHAIBHBIX JAHHBIX COCTaBIIEH KaTajor 3eMiueTpscenuil Kapemuu, KoTopble IpOU30ILIT
B 2000-2019 rr. [IpuponHas ceficMuueckasi akTHBHOCTh HAaOJIIOIaeTCsl B ceBEpHBIX paiionax (Jloyxckuii, KaneBanb-
CKMI). 3aperucTpupoBaHbl eAMHUYHBIE CTy4yan Ha3anane Kapenuu. MakcumanbHasi MarHUTY/1a 1IOCTUTaeT 3HAYeHHs 3.2.
3eMIICTPSACCHHUS IPOUCXOIAT B 3eMHOMU Kope Ha riyoune ot 1-30 kM. B rog HacuuThiBaeTCst 0T 1—6 coObITHIL. AHAIN3
TIOTY4YEHHBIX HHCTPYMEHTAIBHBIX JAHHBIX YKA3bIBACT HA I0CTATOYHO BBHICOKHI YPOBEHB MPOSIBICHNS CIA0BIX 3eMIIe-
TPSICEHUI B pETHOHE.

KioueBble ciioBa: ceiicMHUYHOCTH, CEHCMMUYECKasl CTAHIMS, 3EMIICTPSICCHUE, SMUIECHTP, TIyOnuHa, BpeMs
B ouare.

Natural seismicity of Karelia according to instrumental data

Zueva LA.
Institute of Geology of the Karelian Research Centre of the Russian Academy of Sciences, Petrozavodsk,
ek92wa@mail.ru

Abstract. Permanent seismic observations on the territory of Karelia began in 1999. A detailed study of the
Karelian territory is relevant due to the presence of large industrial complexes, gas pipelines and hydraulic structures
in the region. Currently, operating stations of Karelia are located in four districts of the republic: in the Prionezhsky,
Pitkarantsky, Loukhsky and Kostomuksha. The Karelian seismic network is equipped with modern digital broadband
equipment. Stations register local epicenters, events in neighbor regions and teleseismic earthquakes. Annually, em-
ployees of the Institute of Geology of the Karelian Research Centre compile a consolidated catalog of seismic events,
which contains information about earthquakes registered on the territory of the republic. Earthquakes that occur in
Karelia can be explained by several reasons. First, the main features of the movements of the latest tectonic stage of
Fennoscandia, starting from the Late Precambrian, are associated with the predominance of uplifts over subsidences.
The second feature of the tectonic regime is the manifestation of glacioisostatic compensatory movements during
active deglaciation of the ice sheet. The uplift of the shield also occurs due to horizontal compression under the influ-
ence of the Mid-Atlantic Rift. A catalog of earthquakes in Karelia that occurred in 2000-2019 was compiled. Natural
seismic activity is observed in the northern regions (Lukhsky, Kalevalsky). Individual events have been registered
in the west of Karelia. The maximum magnitude reaches 3.2. Earthquakes occur in the Earth’s crust. There are 1-6
events per year. An analysis of the obtained instrumental data indicates a rather high level of earthquake manifestation
in the region.
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BeedenHue

C 1999 r. Ha Teppuropuu Pecryonuku Kapesnuu BeyTcst IOCTOSIHHBIC CEHCMUYECKUE HAOIOICHHMSL.
Cotpynuukamu WuctutyTa reomorun KapHIL[ mox pykoBoactBom a.r.-m.H. Illapoa H.B. co3nana cethb
CEHCMHMUYECKUX CTaHIIUN, KOTOpasi OCHAIIEHA COBPEMEHHBIM ITU(POBBIM IIIHPOKOIIOJIOCHBIM 000PYI0BaHHU-
€M U TI03BOJISIET TPOBOIUTH MOHUTOPHHT Ha Beell Tepputopun peciryonuku (Lapos u ap., 2007). B nacto-
sIee BpeMs NeUCTBYIONMINE CTAHITMH PACIIOIOKEHBI B YETHIpEX paiioHaX pecmyOinukn: KocToMyKIIcKui,
[utksapanrckwuii, Jloyxckuii u Ilpuonexckuii. I[IyHKTBI cTallnOHApHBIX CEHCMUYECKUX HAOIIOJCHUN CO-
CTOSIT U3 CEHCMUYECKOT0 COOpyskeHHs (OyHKep WU MO/IBaTbHOE MOMEIICHHE), B KOTOPOM PacIioyiaraeTcst
pEeTUCTpHUPYIOIIas anmapaTypa u MeHTpa coopa JaHHBIX (JIOKaTpHOTO KoMmmbioTepa). Celicmoctanmmn Ka-
penuu 00ecIeYrBar0T PErHCTPAIMI0 CEHCMUYECKUX COOBITHI B IIMPOKOM Juara3one 4actoT ot 0.033 mo
50 I'u. OH MO3BOJISIET BBIACTATD B 3aIIMICH HE TOJIBKO TEJIECEHCMUUECKUE 3eMIICTPSICEHNUSI, HO U COOBITHS pe-
THOHAIBHOTO | JIOKAJIHHOTO MaciiTada mpy MPUMEHEHUH TI0JI0COBOW (DMITBTPAIAN OTIPEIEIICHHBIX YacTOT.

Teppuropus Kapenun xapakrepusyercs IpOsSBICHUSIMHU CIIa00i COBpeMEHHOU celicMuuHocTu. MH-
TEHCUBHOCTh 3eMJICTPSICEHHU He mpeBbiiiaeT 2-3 0aia o mkaine MSK-64. MakpocelicMuieckue TaHHbIC
CBUETEIBCTBYIOT O MPOSBICHUH B BOCTOYHON YacTH (DEHHOCKAHANN 3eMJIETPSICEHHI C MHTEHCUBHOCTHIO
4-5 06anoB, a IO KHCTOPUYECKHUM JaHHBIM OTMEUYeHa HMHTEHCUBHOCTH 3emiieTpsicenuii 7-8 Oammos (Illapos
u z1p., 2007). 3emierpsiceHust, KOTOpbIe TpoucxoasiT B Kapenuu, MOXHO 0OBSICHUTH HECKOJIBKUMH NIPUYH-
HaMH. Bo-TIepBBIX, OCHOBHBIE YepTHI ABWKEHUI HOBEHMIIETO TEKTOHMYECKOTO dTana OeHHOCKaHAWH, Ha-
YUHAS C MMO3JJHET0 JOKeMOpPHs CBS3BIBAIOT C Mpeo0IalaHueM MOIHATHI HaJ OIycKaHUsMH. Bropas oco-
OCEHHOCTH TEKTOHHYECKOTO peKUMa — IPOSBICHNE TIILUON30CTATHYECKIX KOMIICHCAIIMOHHBIX IBUYKCHUH
BO BpeMs aKTHBHOM JETIISAIUAINH JIETHUKOBOTO TIOKpOBa. Bo3apiMaHue MUTa MPOUCXOIUT U TI0 TIPUIH-
HE FOPU30HTAIBHOTO CXKaTHA oA BinsiHueM CpeanHHO - ATianTHdeckoro pudra (AaymwkuH u ap., 2013).

Kapenust cmabocelicMUUHBIN PErHOH, OJTHAKO MPOBEACHHE HCCIICNOBAaHUN B JaHHOM HAlpaBICHUU
MIPECTaBIISIET OOIBIION HHTEPEC IS N3YUSHHS CTPOSHHUS TUTOC(EPHI, a TAKXKE /ISl TOHUMAHUS TeOANHAMHI-
YECKHX MPOLIECCOB B 3eMHOM Kope. JletanbHoe u3ydeHue Tepputoprun Kapenuu akTyallbHO U B CBS3U C HAJIM-
YHEM B PETHOHE KPYITHBIX TIPOMBIIUIEHHBIX KOMILIEKCOB, Ta30IPOBOJIOB U THAPOTEXHUUYECKUX COOPYKEHHH.

Memoduka uzmepeHuil

O06paboTka CEeHCMHYECKUX JAaHHBIX OCYIISCTBIISETCS MOCPEACTBOM PYYHOH Jokanuu. Jlis
HHTEpHpeTauuu npumensercs nporpamMmmubiii kommieke ELRESS, coznannsiii cotpyanukom Kosbckoro
HayyHoro neHTpa (Ko® ®UI[ EI'C PAH) Acmunrom B.D. (Acmunr, 1997).

Pe3yabvmambul

Exeroano corpyanuku MHCTUTYTa re0ja0ruy CO34at0T CBOAHBIN CEMCMUYECKNN KaTajlor, KOTOPBIA
COJIEPKUT MH(POPMALINIO 0 3eMIIeTpsiCeHUAX Ha Tepputopun Kapemmn (Acmunr u ap., 2019). s mpo-
BEPKU U YTOYHEHUS MMOJYICHHBIX PE3YJIbTATOB UCIIOIB3YIOTCS KATAIOTH COCETHUX CEHCMUYECKHX CITYXKO
(NORSAR...; The Institute of Seismology...). Ha ocHOBe moiy4eHHBIX pEernOHANbHBIX JaHHBIX (Kapelb-
CKOM W (DMHCKOM CETH), a Takke paboT, MPOBOIUMBIX 10 U3YUCHHUIO CEHCMHYHOCTH Ha ceBepe EBpomeii-
ckoit wactu Poccum (LLlapos, 2004; Morozov et. Al, 2020), cocraBnen karaior 3emierpsiceHnit Kapenuu B
2000-2019 rr. (Tabm. 1).

Tabnmma 1. 3emnerpsicennst B Kapemn, koTopsie mpomsonuu 3a mepuox 2000-2019 rr.

Table 1. Earthquakes in Karelia that occurred in the period 2000-2019.

Hara (a.m.r) Bgiﬁ;;:g:z)r ¢ Hlupora (rpax) | donrora (rpanm) gjgg:égad;\:ﬁ Marnutyna. Ml
08.09.2000 12:37:28 65.03 30.47 1 1.2
26.01.2001 13:48:37 65.96 36.02 10F 22
14.02.2001 20:57:45 66.09 31 10 1
19.02.2001 07:18:26.7 66.79 31.277 10F 1.6
19.02.2001 20:54:58 66.29 30.22 10 1.9
18.04.2001 00:24:48.9 65.81 30.177 10F 0.8
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22.10.2001 09:47:34.1 66.46 33.04 10F 3.2
13.01.2002 06:03:46.2 66.28 33.24 6 2.1
14.01.2002 06:33:03.3 65.91 30.21 7.6 1.5
08.02.2002 09:12:34.6 66.11 30.4 10F 1.6
06.12.2002  102:16:52.2 66.262 31.114 7.6 3.1
13.01.2003 |10:04:47.6 66.749 31.096 7.6 1.6
19.01.2004 |06:58:45.1 66.459 31.244 23 2.8
15.12.2004 |05:14:01.2 66.734 30.496 11.2 1.9
22.08.2005 ]02:42:41.1 66.388 30.825 11.2 0.8
13.01.2006 |21:35:01.6 66.63 31.061 8.7 0.9
02.02.2006 |12:29:10.4 66.621 29.484 12.6 1.1
04.04.2006 |01:47:02.7 66.25 31.024 12.8 1.1
13.03.2007 |14:31:28.2 66.282 31.175 27.1 1.9
29.03.2007 |22:53:21.0 66.131 30.547 15 0.8
01.08.2007 1 04:31:57.1 66.58 31.28 10 1.3
23.11.2007 ]04:22:30.3 66.334 32.693 10.7 1.4
27.09.2008 |02:20:11.9 65.987 29.963 18 2.4
31.08.2009 | 15:17:50.5 66.296 31.059 30.5 1.5
28.11.2009 | 14:32:23.6 66.26 33.00 1 1.6
03.12.2009 | 19:55:45.2 66.349 31.227 12.3 0.8
25.10.2010 |01:42:14.0 66.414 30.524 11.8 0.7
05.09.2010 | 05:17:32.5 66.15 30.836 10.4 1.4
20.01.2011 | 14:36:59.0 65.361 30.648 5.6 0.9
11.10.2011 | 20:04:59.6 66.467 30.605 19.4 1.2
27.03.2012 07:13:12.4 66.114 30.365 10.1 0.9
30.04.2012 | 08:48:27.1 65.774 30.819 10F 0.8
27.08.2012 | 07:29:45.3 66.16 30.77 12 1

11.10.2012 | 15:00:48.9 65.823 30.342 26.3 0.5
04.12.2012 | 07:13:09.0 65.89 30.15 5 1.1
01.05.2013 |22:52:21.3 66.483 30.826 24 1.3
26.11.2013 |20:39:07.1 66.44 30.85 15 0.5
25.02.2014 | 18:53:06.6 66.432 32.449 10F 1.7
08.04.2014 | 00:45:38.5 65.965 31.373 10F 0.6
12.09.2014 |22:09:43.3 66.32 31.51 26 0.6
02.10.2014 | 12:19:24.0 66.399 32.515 10F 1.4
23.11.2014 |23:20:11.6 66.5 31.53 9 1.1
13.12.2014 |21:10:40.2 66.332 31.093 13.1 1.2
04.04.2015 |20:23:38.9 66.17 30.74 5 0.6
29.06.2015 | 13:05:09 65.977 31.854 16.8 1.9
12.07.2015 | 11:31:57.1 66.435 31.432 11.3 0.8
01.08.2015 | 04:31:04.4 66.21 30.55 13 0.7
11.09.2015 |19:23:51.7 66.38 31.362 18.7 2.4
03.08.2016 | 15:49:55.9 66.357 30.589 13.6 1.6
07.08.2016 | 19:42:10.8 66.407 31.456 13.2 1.1
15.11.2016 | 19:20:23.6 65.648 30.195 10.3 0.6
03.01.2017 | 10:40:03.6 66.131 31.001 11.8 1.8
8.03.2017 01:41:34.3 65.871 30.121 20 1.4
04.08.2018 |00:14:07.5 64.682 30.623 1.5F 1.4
18.11.2018 |12:01:23.5 66.305 34.604 OF 1.9
29.12.2018 |01:53:43.5 65.345 30.321 34.5 1.6
27.01.2019 |02:35:13.4 65.337 30.433 5F 1.5
21.05.2019 |16:50:39.3 65.967 30.635 15 1.6

B (tabn. 1) mokazaHo, 4TO COBpeMEHHAsl CEHCMUYHOCTD Kapenuu mposiBisieTcsi B BUE 3eMIIeTpsice-
HU HeOOIBITON MarHUTYAbl. MakcHUMaTbHasl MATHUTY/Ia IMeeT 3HaueHne 3.2. DT0 cOOBITHE, KOTOPOE TIPO-
nzonwio B Jloyxckom paiione 22 okta6ps 2001. KoopaunaTs! snuneHTpa: 66.46 rpagycoB ceBepHOH MHPO-
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benoe mope
Puc. 1. Pacnpenenenue 3emietpsice-

HUH, TPOU3OIIEANINX HA TEPPUTOPHU
Kapenun 3a mepuwom 2000-2019 rr.
/. Pecnybmmxa ) a— repputopus Pecny6iuku Kapenuu;
| 6 — cesepHble paiionsl Kapenun.

Fig. 1. Distribution of earthquakes that
occurred on the territory of Karelia in
the period 2000-2019; a — the Repub-
lic of Karelia territory; b — northern re-
gions of Karelia.

Kapemns

A - meiicTByrOImHIl Kapbep, HA KOTOPOM IIPOH3BOIAT MACCOBELHA B3DHIB
@ - 3eMIETpACEHHs Ha TeppUTOpuH Kapenuu, KOoTopble NPOH30IIIH 34
nepuoz 2000 - 2019 rr.

Thl, 33.04 rpajyca BOCTOUYHOH JAOJNTOTHL. DMHIEHTPHI OOJBIINHCTBA 3EMIICTPSICEHHUH pacroiararoTcsi B ce-
BepHbIX paifoHax (Jloyxckom n KaneBanbckom). EquHUYHbIE citydan 3aperucTprpOoBaHbl Ha 3amaje Kape-
mun, B KocromykiickoMm patione. Haubouee celicMuuecku akTUBHBIM siBIsieTcst JIoyxckuii paiion (puc. 1).

B rog nacuuteiBaercs ot 1-6 cobbrTHil. J[1s Bcex 3eMieTpsiceHHi peruoHa XapaKkTepHbl 3HaUSHUS
[IIyOWH 04YaroB B Mpejenax 3eMHOU Kopbl (0T 1-30 km).

Buwisod

AHaNM3 MOyYeHHBIX Pe3yIbTaTOB YKa3bIBaeT HA JOCTATOYHO BBICOKUI YPOBEHB MPOSBICHHS Cla-
ObIX 3emuleTpsiceHnit Ha Tepputopun Kapennn. MakcuMasibHas MarHuTyia IocTUrana 3HadeHus 3,2. 3eM-
JIETPSICEHUS TPOUCXOJISIT Ha CeBepe PecyONuKU. [ MIIONEHTPBI COOBITHI pacronaratroTcsi B 3eMHON Kope
Ha ryoune ot 1-30 xMm.

HccnenoBanre npoBeaeHO B paMKax rocynapcTBeHHoro 3aganus WHctutyrta reomorun KapHL|
PAH (trembt HUP AAAA-A18-118020290086-1).
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