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Omnucanbl 0coOeHHOCTH ceifcMuueckoro mporecca B TsdyeBo-Curerckoit 3ome (3akapnarbe) B 2015 romy.
I1puBesieHbI TaHHBIE O TPOCTPAHCTBEHHO-BPEMEHHBIX CBOMCTBAX CEPHH 3EMIIETPSICEHMIT, MPON3OLIEIIEH ¢ HFOIISA
mo asryct 2015 r. B paiione r. TepecBbl u cocrosmeii u3 306 ceilicMUUECKHX COOBITHH C YHEPreTHYECKHMHU
knaccamu Kp=4.8+11.1. Onpesernensl mapamMeTpsl HaHOOEe CHIBHBIX 3eMIICTPSCEHMH 9Toi cepun. MccenoBan
CelfiCMUYECKHI PEKMM JaHHOM 30HBI 3a mepuox ¢ 1961 mo 2014 rr. m 3a 2015 roa. IMocrpoens! rpadukn
MOBTOPSIEMOCTH  3emuieTpsicennit U rpadux Benbodda. Tlpupenensl MakpoceiicMUYeckHe JaHHBIE MO
HaceJICHHBIM ITyHKTaM TsueBckoro paifoHa ot HanOoJee CHIILHOTO 3eMJICTPSICEHHMs], IpoM3oLIeero 19 momns B
11 4 30 mun ¢ Kp=11.1. Onucana TeKTOHMKA TEPPUTOPUH, I'IC IIPOM3OIILIA JJAHHAS CEPUs 3eMIICTPSCCHHMIA.
Knrouesvie cnosa: 3emnerpsiceHue, ceiicCMUYHOCTb, CEHCMUYECKUI PeXUM, SMUILEHTpP, odar, cedcMuueckas
SHEpIust, SHEPreTHICCKUI KIIacC, MAarHUTY/1a, HHTEHCHUBHOCTD 3eMJICTPSICCHHUSL.

BBEJEHHUE

3akapmaTbe SBIETCA HanOojiee CEHCMOAKTUBHBIM PaiOHOM B Iperenax Y KpauHbL.
OHO pa3zeNieHo Ha HECKOJIBKO celicMuyeckux 30H. Hanbosee akTuBHOI siBisieTcst TsraeBo-
Curerckas (30Ha B), BblielicHHas aBTopamu B pabote [1]. JlaHHas 30Ha xapakTepusyeTcs
MOCTOSTHHOW c1a00# aKTHBHOCTHIO, HAa (JOHE KOTOPOH Uepe3 3HAUUTEIbHBIE TPOMEKYTKH
BpemeHn (35-50 ner) Bo3HMKaOT 6—7 OaulbHBIE 3EMIIETPSACEHUS C  OOJIBIINM
Konn4ecTBOM adrepmiokoB. K TakoBBIM ClIeAyeT OTHECTH MOCIEIOBATEIEHOCTH
TepecBunckux 3emnerpsceHuiit 1926 r., Yrsackux — 1979-1980 rr. u TepecBuHCKUX —
2015 r. JlanHble 3emuieTpsiceHHs OBLIM AETAJbHO H3YYEHBI: IO KAKIOMY U3 HHX OBUIO
HPOBEJICHO  MakpoceiicMuueckoe oOciemoBaHHE, IOCTPOEHBI KapThl  M30CEHCT,
UCCIIE/IOBAaH CEHCMUYECKUH PeXuM, NOCTPOEHBI rpaduKH IMOBTOPSEMOCTH, rpaduku
Benvodda. Kpome toro, B TsueBckoM paiioHe 3akapmaTcKoil o0macTh OTMEYEH psin
3eMJICTPSICCHHH C MHTEHCHBHOCTBIO 5 0QJUIOB, a TakkKe IEJbIH psj caa0blx coObITHil C
Kp=6-8, xoTOpbIE HE OLIYIAIUCH HACEIICHUEM.

1. THCTPYMEHTAJIBHBIE JTAHHBIE

13 uronst 2015 roga B paiione TepecBbl B 16 u 40 mun 1mo cpenHeeBponencKoMy
BpPEMEHH OBUI 3apEeTHCTPUPOBAH MEPBEIA TOTYOK ¢ Kp=7.9, mocie koToporo 4yepe3 6 aHeit
Hayajach aKTHBU3alMsA IaHHOM 30HBL 3a mepuox ¢ 19 wmions mo 16 aBrycra 3mech
npousonuio 305 3emnerpsacenuit ¢ Kp=4.8+11.1.

B xaramor [2] Bomum Tompko 80 3eMieTpsCEHH, KOOPAMHATHI KOTOPBIX OBLIH
OTIpeZIeTICHBl HE MEHee 4eM Mo TpeM cTaHuusaM. OcTanbHble 226 3eMIETPSCEHUH ObLIH
3aperuCTpUpOBaHbl JHUIIL OHOW craHmel «HmwkHee Cenuiie», KOTOpas pacroiokeHa B
HENOCPEICTBEHHON OJIM30CTH OT 04aroBoil 30HbI — Ha paccrosHuu 25 km. [lo xapakrepy
3aIMCH U SMHIEHTPATEHOMY PACCTOSHHIO 3TH 3€MIIETPSICEHHs! OBUIM OTHECEHBI TaKkKe K
TepecBunckum. Ilockonbky HMX KOOPAMHATHI ONpPENEIUTh OBbUIO HEBO3MOXKHO, OHHU HE
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OBLIM BKJIIOUEHBI B Katayuor. [[Jis 3TUX 3eMIIeTpsICeHHI MMETUCh TOJIBKO MarHuTyabl ML.
TlosToMy ¢ menmpro ompemeneHHs WX JHEpreTHYeckoro kimacca Kp OblIa paccumTaHa
perpeccust o 76 3eMieTpsiceHHsM, KoTopble mMmenn Kp u ML. B pesymprare ObUIO
MIOJIY4EHO ClIeyIollee ypaBHeHue /1 nepecuera us ML B Kp:

Kp=(4.644+0.136) + (1.8310.076)- ML.

Ha puc. 1 mpeacraBneHa rucrorpaMma IIOC/IEI0BaTENLHOTO PACTIPEAENEHUs IO
knaccaM Kp 306 3emuerpsicenuit 3a nepuo ¢ 1 urons no 31 aBrycra.

1 17 33 49 65 81 97 113129145161177193209225241257273289305321337
1 uions - 31 aBrycta 2016 r. - 306 3e MneTpsAce HUA

Puc. 1. T'ucrorpamma mnocnenoBarenbHOro pacnpenenenus no kiaccam Kp 306
TepecBuHcKuX 3emieTpsceHui 3a nepuon ¢ 1 urosst mo 31 aBrycra 2016 r.

JlaHHYIO TIOCIeI0BATEILHOCTD 3eMJICTPSICEHUI MOXKHO CUHUTATh MYJIbTUILIETHOM; 3TO
3HAYHT, YTO TOCTC KaXIAOTO CPABHUTEIBHO CHJIBHOIO TOMYKA ciedyeT muieiid Ooiee
c1abbIX, PHEPTHs KOTOPHIX ITOCTETIEHHO YObIBaeT. Bee 3eMiIeTpsiceHns: cocpeoTOUCHEI B
npezaenax HeOONMbIION IoMmann ¢ koopauHatamMu ©=47.99°N + 48.09°N u A=23.59°F +
23.75°E, T. e. pazmMepoM 12x12 xm UM B OKPY)KHOCTH ¢ paguycoMm 8—9 xu. BpemeHnHoi
UHTEpBaJl MEX/1y 3eMJIETPSICEHUSIMU KoJiebiercss B OCHOBHOM oT 1 10 10 munyT, a uHOrIa
naxe ¥ ot 10 1o 60 MuHyT.

Ouaru 80 3eMyeTpsCeHUH, NpeACTaBICHHbBIX B KaTajore [2], HaXOAATCs B MHTEpBaje
riay6uH ot 1.1 no 13.4 xu. Ha puc. 2 npencrasieHa rucTorpaMma pacipeaesieHust riyonH
ouaroB JlaHHOW mocnenoBaTensHocTH 3a 2015 1. Kak BUIHO U3 pHCyHKa, MakCUMaJIbHOE
KOJIMYECTBO 3eMJIETPSCEHHI HMEET OYard Ha rryOnHax oT 4 10 6 km.
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Puc. 2. T'mcrorpamma pacnpenenenusi riayomn ovaroB 80 TepecBuHCKUX
3emiieTpsicenuii 3a 2015 r.

Ha puc. 3 nmpencrasnena rucrorpamMmma pacipeeeHus: KOJIMYecTBa 3eMIIeTPsICeHUN
mo nmHsAM B uione W aBrycte 2015 r. 3a 3TOT mepuoj HawOoOJbIIee KOJIHYECCTBO
3emneTpsicennii — 110 TomukoB — mpomsonuto 19 wmions (Puc. 4). Ux cymmapHas
celicMuueckass dHeprus coctapmna XE=2.28-10"/lxc. B npambHeiilieM KOJIMYECTBO
3eMJICTPSICCHUH B TEUEHHE CYTOK Hayaylo yMeHbInaThes, 25.07 mpou3omio aumb 2
toyka. OYepenHOW BCIJIECK CEHCMHYECKOW aKTUBHOCTH mpousomen 27.07.2015 (44
TOJTYKA) C TOCICAYIOUIMM 3aTyXaHHeM, KOTopoe 3akoHumIoch 16.08.2015 (Puc. 3). Takum
obpazoM, akTuBu3anus TAYEBCKOM 30HBI IPOJOIDKANACh 35 nHel (HaunHas ¢ 13 o), a
BbIJIEMBIIAsICS CelicMUYecKasi HEPrusl 3a ATOT Mepuo]l coctaBuia XLE=2.34 -10M Jorc.
CyMMmapHas ceiicMu4ecKasi 3Heprus, BbIICIUBIIAsICSA IO AHSAM, MPEACTAaBICHA HA PHUC. 5.
Kak BHIIHO U3 pUCYHKa, SHEPIUs CO BPEMEHEM TaKoKe [IOCTETIEHHO yObIBaIa.
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Puc. 3. Tucrorpamma pacrnpeeseHus: KonndecTBa TepeCBUHCKHUX 3eMIICTPSICEHHMIT 110
nHsAM C 1 uronst mo 16 aBrycra 2015 r.

141



Iponuwun P. C.

19 urons 2015 r. - 110 3emMneTpAce HUM

Puc. 4. Twucrorpamma pacnpeaeneuuss 110 TepecBHHCKHX — 3eMIICTPSICCHHUH,
npoucteamux 19 uromns 2015 r.
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Puc. 5. T'ucrorpamMma pacnpezneneHus o AHIM CyMMapHOW 3Hepruu TepecBUHCKHUX
3eMJIETpsICeHUH, BblieuBIIelcs ¢ 1 urons no 16 asrycra 2015 r.

3a JaHHBIA TEpPHOJ TPOM30ILIO YEThIPE JOBOJIBHO CHIIBHBIX 3emierpsceHus (Kp
>9.0), mapameTpbl KOTOPBIX TMpeacTaBieHbl B Tabm. 1. [laHHbIe 3eMIleTpsiCCHHS
3apErUCTPUPOBAHBI BCEMH CEHCMHYECKMMHU CTaHLMsAMH Kaprarckoil 30HbI YKpauWHbI, a
Takke OOJBIIMM KOJUYECTBOM 3apyOCkKHBIX CceficMHYecKnX craHnuil. [lapamerpsl
OTHETBHBIX 3eMIileTpsiceHHH ¢ ML>2.3 mo HaHHBIM 3apyOeKHBIX CEHCMOIOTHUECKHX
LIEHTPOB MPHUBEICHBI B Ta0J. 2.
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Tabmuma 1.
Karanor TepecBunckux 3emiuerpsicenuii 3a 2015 r. ¢ Kp >9.0 no nanusim [2]

No BpeMsi BOSHUKHOBEHHs 04ara Koopunars! snuuentpa | TinyGuna oyara Ko/n

n/n | jara | yac | mMuH | cek | Afo,c | @° |d@rm| A | dhkm| h,km |dh,km
1 19.07 | 10 56 | 43.7 | 0.1 [48.04| 0.5 [23.67| 04 5.6 0.2 9.1/9
2 [19.07] 11 30 | 474 | 0.1 [48.04| 0.6 [23.67| 0.5 7.7 0.5 11.1/10
3 19.07 12 23 482 | 0.1 [48.04| 0.5 |23.65| 0.5 6.7 0.9 10.0/10
4 119.07] 13 41 | 536 | 0.1 |48.02] 0.6 |23.67| 0.5 5.5 0.2 9.7/13
5 [19.07] 15 14 [ 027 | 0.1 [48.04| 0.4 [23.68] 0.3 4.5 0.1 9.1/12
6 |19.07| 21 14 204 | 0.1 [48.05] 0.6 [23.70] 0.5 5.8 0.2 9.4/6
7 [19.07] 21 14 | 472 | 0.1 [48.01| 0.5 [23.66| 0.4 5.5 0.1 10.9/10
8 [21.07] 03 08 | 553 | 0.1 [48.04| 0.3 [23.71] 0.2 3.6 0.1 9.0/9

Tabnuua 2.
[TapameTpsl cuiibHBIX TepecBUHCKUX 3emiieTpsicenni 3a 2015 1. 1o JaHHBIM
3apyOeKHBIX CEHCMOIOTMYECKHUX LIEHTPOB

Bpemst BOSHUKHOBEHUS o4ara Koopaunatst I'nybuna
SMUIIEHTPa oyara Marnntyna | HMcroynuk

ata gac MHH CceK QN ANE H,xkm

19.07 10 56 43.7 48.10 | 23.73 5 ML=3.0 EMSC
19.07 11 30 47.4 48.12 23.64 2 ML=3.9 EMSC
19.07 11 30 46.3 48.09 | 23.61 8 MPSP=4.4 | Obninsk
19.07 12 23 48.6 48.08 23.67 8 ML=3.4 EMSC
19.07 13 41 53.3 48.11 23.70 2 ML=3.1 EMSC
19.07 21 14 20.9 48.10 | 23.68 5 ML=3.8 EMSC
01.08 18 30 22.9 48.11 23.66 6 ML=2.3 EMSC

2. CENCMUYECKHUM PEXKHUM

Jo 2000 roga npencraBUTENbHBIMU B 3aKaplaTbe CUUTAINCh 3eMIIETpsiceHus ¢ K>8.
B 2007 rony Oblia mpoBeseHa padoTa Mo OMPEACICHUIO PEabHOM MPEACTaBUTEILHOCTH
Kapnarckoii cern 3a nepuon 2000-2006 rr. B 310 Bpems B 3akapnarbe yxxe padorano 10
IUQPOBBIX CceficMUYEeCKUX cTaHnuil. B pesymprare moctpoeHus TpaduKOB W KapT
npeAcTaBUTENbHEIMU 1 TsiaeBo-Curerckoit 30HBl (30Ha B [1]) cmemyer cuurath
3emseTpsicenns ¢ K>7.0, mo KOTOpbIM OBIT H3Y4eH CEHCMHYECKHI DPEXHUM CepuH
TepecBuHckux 3emierpsicenuii 2015 r.

Haubonee BaxHBIM MapaMeTpoM Jisl aHAIW3a U3MECHEHHUSI CBOHCTB OYaroBOW 30HBI
sBsieTcst 3akoH ['yrenOepra — Puxrepa, unm rpaduk moBTOpsSEMOCTH 3eMIleTpsiceHui [3].
Hna  TaueBo-Curerckod 30HBI  3akapraThs, B KOTOpPOH Tpou3OlLIa  JaHHAsS
MOCIIEA0BATEFHOCTD 3EMIICTPSICEHHH, KYMYJIITHBHBIN TpadiK IOBTOPSEMOCTH 33 TIEPHOJT
1961-2014 rr. (Puc. 6) onuceIiBacTCs ypaBHEHUEM:

lg N=(6.20+0.20) — (0.51+0.02) K

143



Iponuwun P. C.

co cpenHuM HakiIoHOM Y = —0.51 mns K=8-12. Ha sToMm rpaduxe Bce TOUYKH XOPOILIO
JI0XKATCS Ha MPSIMYIO JIHHHIO.

Ig=N
2.5

2.04

y=0.5110,02

Puc. 6. Ipadux mnoBropsiemoctn 3emierpsiceHuii TsueBo-CHIeTCKOM 30HBI
3akapnartbs 3a nepuog 1961-2014 rr. ¢ K=8-12.

B 10 Xxe Bpems B mpeaenax OYaroBbIX 30H CIIOKHBIX CEpPHUIl 3EMIIETPSICEHUH,
OTPAHMYEHHBIX MajbIM CpPOKOM pEalM3alluMd CEHCMHUYHOCTH, 3aKOH IOBTOPSIEMOCTU
MOJKET CYLIECTBEHHO OTKIIOHATBCA OT JOJIrOBpeMEHHOro. Tak, Ais paccMaTpHBaeMOi
cepun TomukoB 2015 r. yrmoBoit ko3pduumMeHT Y Tpaduka HOBTOPAEMOCTH B
COOTBETCTBYIOLIEM YPABHEHUU:

Ig N = (5.41£0.25) — (0.47+0.03)-K

yucyieHHo paBHblil Y = —0.47 (Puc. 7) okazajncs MEHbIIIE JOJITOBPEMEHHOTO 3HAYCHHUs (Y=
—0.51).
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Puc. 7. I'padyik mOBTOPSIEMOCTH MPEICTABUTENBHBIX TEPECBUHCKUX 3EMIICTPSICEHUIN
2015 r. ¢ Kp=7-11.
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PaszButne mporecca B TsueBo-Curerckoii 3oHe 3axapmaTtbsi (3oHa B B [1]), rae
MPOM30IIUIA JJAHHAS CEPHs 3EMIICTPSICCHUH, HATJISIHO MOXKHO TPEICTaBHUTh TAKKE B BUJIC
BPEMEHHOI'O  XOJa  BBICBOOOXKICHHS  CYMMapHOW  DHEPIWH  3eMJICTPSCCHUIA,
MPONOPIMOHATILHOM CHATOHN ynpyroi nedopmanuu — rpaduka benvodda [4, 5]. ['paduk
noctpoen B Buze Gpynkmu £ =f (7). Ocpennenne sueprun £2° BEINOTHEHO MO KAXKIOMY
roxny (Puc. 8).

5 E27 10° Mk
160
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£ 1988
19917
20001
20037
20129
20157

Puc. 8. I'paduk M3MeHeHHiT BO BpeMEHM HAKOIUIEHHOH CyMMbI BemwmumH E>° s
TsueBo-Curerckoit 30HbI 3akapnarbs (3oHa B) 3a 1961-2015 rr.

Crnenyer OTMeTHTh, 4YTO B TOCIenHHe [Ba roxa mnepen cepueid 2015 roma

H3.6J1IOL[3.HOC]> IOYTHU TIOJIHOE€ 3aTHUIIbLE: IPOU3OLUIO JHIIb II0 OAHOMY cna60my
3EMIIETPACEHUIO.

Puc. 9. Kapra snuuentpos TepecBunckux 3eminerpscernit 2015 r. ¢ K> 9.0.
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Ha kapre (Puc. 9) yka3zaHsl HOMepa 3eMIICTPSCCHUN B MOPSAKE MX BOSHUKHOBCHHS H
SHepreTHYecKuid Kiacc cornacHo Tabm. 1. Cempb 3emuerpsicenuid mpomsonnmm 19.07.2015,
onHO — 21.07.2015. IIpocTpaHCTBEHHO AMHUIEHTPBI ITHX 3eMJICTPSICEHUH 00pa3yIoT JUIUIIC,
BBITSIHYTBII B CEBEPO-BOCTOYHOM HAIPaBICHUH € OCSIMU 5.4 kv Ha 2.7 km.

3. MAKPOCEMCMUYECKME TAHHBIE.

Haubonee cuipHOe 3emiuerpsicerne ObiI0 3apeructpuposano 19 uromnst B 11 u 30 mun
47.4 ¢ ¢ Ky=11.1 u maraurygoit MSH=3.4. Ouar 3eMJIETPsCCHUS PACIIOJIIOKEH B 3EMHOM
Kope Ha rayouHe h=7.7 xm. DTOMY 3eMIIETPSACCHUIO MpeAnIecTBoBaio 11 ¢opIiiokos ¢
K=5.6+9.1, a mocne Hero mpowusonuio 63 adptepmoka ¢ K=5.6-10.0, KOTOpbIE MOXHO
cuuTaTh (QOPIIOKAMH €lIe OJHOTO CHIBHOTO 3eMIETPSICeHNs, poucuiennero 19 uwons B
21 y 14 mun 47.2 ¢ Ha tayoune h=5.5 km ¢ Kp=10.9 u maruurynoit MSH=3.3. [Tocre
JTAHHOTO 3€MJIETPSACEHUs. IIPOM30LUIA IOJIHAs paspsaka TsSueBCKOM 30HBI, KOTOpas
3akoHuMiach 16 aBrycta u HacuutbiBana 231 Tomuox ¢ K=4.8+9.0. Ilecrts
3eMJIETPSICEHUI OIYIAINCh HACEIEHUEM Ha TeppuTopuu PymbiHuu. B snuneHTpanbHOM
30He, KOTOpas OXBaTblBaeT TPU HaceleHHbIX HyHKTa: Oxpyria, JloOpsHckoe u Jlasel
Ts4eBckue, 3eMIIETPsICEHHE OIIYIIANOCh C HHTEHCHUBHOCTBIO 6 6ani06 1o mkane MSK-64
[6].

IlepBele cnabble Tomuku 19 wurons, KOTOpbIE MPEJIISCTBOBANIU —IJIaBHOMY
3emuierpsicenuto, Joau B c. Oxpyrina TsueBckoro paifona 3akapmaTtckoil oOmiacti
3aMeTHIH mocjie CIyx6bl B nepksu. HamGomee MomHbIM cranm Tomuok B 11" 30™ ¢
Kp=11.1, Bo BpemMsa KOTOpPOTO «B IOMax MHOJA HOTaMH Kak OyITO YTO-TO B30PBaJIOCh U
CHJIBHO NOTPSICIIO, HAYAJIM TPECKAThCS CTEHBI M I1aJIaTh IITYKaTypKa.

MakpoceiicMuyeckre cBeieHHs ObUIM TOJYYeHBI IyTeM TenedoHHOro ompoca. Ilo
clloBaM JIMpeKTopa MKodbl ¢. OKpyria, «cama BOJHA Jmmiack okoio 10 cekyHI H
COIPOBOXKAANACh CWIBHBIM TyJIOM, a [IOTOM IIPOM30IIET MOIIHBIA  TONYOK».
MHOro4YuCIeHHbIE TPEIMHBl Ha CTEHaX W IOTOJNKE 00pa3oBAINCh B JIBYX KOpPIycax
HIKOJIBI — OyKBalbHO B Ka)XKIOM Kilacce W KabuHeTe. A Tmociie HOYHOro Toimdka B 21 y 14
MUH — «CTaJHX elle OOJbLIe W YK€ 3aMETHBI CHapY>KH». 3eMJIsl B3APOTHYJA TaK CHIIBHO,
4TO JKUTENH B yXace, CXBaTHB JieTel, BbIOEraau U3 JOMOB, Bellb OCTaBaThCS B JOMax
ObIIO OmacHO: Kadamachk MeOenb, 3BEHeNa IOCyIa, Majald JIOCTPHL, CO CTEH JeTela
IITYyKaTypKka, Ha CTeHax oO0pa3oBaauCh TpemuHbl. [locmencTBHsS —3eMIETPSICEHUS
OYEBUJIHBI MOYTH B K)KIOM JAOMOXO03siicTBe. CellbuaHe LENIBIMA CEMbSIMH HOYEBAIN BO
JBOpE B MAIIMHAX MM HOJ OTKPHITEIM HEOOM. B omHOM 13 1oMOB ymana odeHb OobIas
geiMoBasi TpyOa. IloBpexneHus ObiM B AOMax HE TONBKO B IIEHTPE cesla, HO W Ha
okpauHe — B nocenke YepHasd Boga.

AHJIOTHYHBIE MOBPEKACHUS MONTyYHIa IIKoJNA B c. JJOOpPSHCKOE: CMECTHIICS HaBec
HaJ| HEHTPATbHBIM BXOJAOM B IIKONY, BO MHOTHX Kjlaccax oOpa3oBadNCh TPEIIMHBI, CO
CTeH oTnana mrykarypka. CWIBHO IOCTpajal TakKe CTapbli KOPIYC IIKOJIBI,
HOCTPOEHHBIH emme B 20-X roJax MpoIUIOoro Beka. 3/1ech Aake BhIIETeNa 4acTh OKHA, a Ha
KOpITyCE CTOJIOBOM TpEUIWHBI BHIHBI M CHapyXH. B HEKOTOPHIX J0OMax IITyKaTypka Ha
CTEHaX MOTPECKaIach, Kak SIMIHAs CKOPIymna. JIFoy MCHBITBIBAIN HCIIYT, BBIXOJHUIN BO
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JIBOp, OUIYIIAJIH JpOo’KaHUE JITOMOB, MeOenu, ObUI0 3aMEUYCHO JABMKCHHE HE3aKpPBITHIX
IIBepeil ¥ OKOH. BBUT CIBINICH O3 MHBIH Ty, KOTOPBI HATOMUHAN JBIKCHUE OOBIION
Tpy30BOH MamuHEL. HOYBIO JIIOAM cIaiii BO JBOPE.

B cenbcoBer c. Jla3wl-TaueBckue moctynumino 37 akToB 00CIEIOBAaHUS JOMOB, B
KOTOPBIX TMOSIBWINCH TPEIIMHBI. BBIIO CIBIINIHO, «KaK TyAeTH Topbl». Jloma Iposkai,
IIBEPHU OTKPBIBAIIKCH, JTFOIM OBUTH OYSHb HAITYTaHbI, BEIOETATN U3 IOMOB.

B nacenennbix nynkrax Kpusa, bemesns, TepecBa, TepHoBo, OnbxoBubl, Tsues
JIIOJISIM TIOKA3aJI0Ch, «KaK OyATO B30pBaiCs ra3, ObUI CIBIIICH NOA3EMHBIHN Ty, JpOXKaiu
JIIOCTpBI, 3BEHENa MocyJa B CEPBAaHTAX, IPOXKAIH CTEHBI, 3eMJIsl YXOIMJa H3-TIOJ[ HOT;
JIIOJM ObUTH HAIyTaHbl, BBIXOAWIHN U3 JOMOB, OOSUIUCH JIOKHUTHCS CIATh, HEKOTOPBIC CIAJIN
BO J1BOpe. B HEKOTOpBIX ToMax ObLIM 3aMEYeHBI TPEIIMHBI B IITYKATypKE.

B ocranbubIx HaceneHHbIX myHKTax: OnbxoBibl-JIasel, Hepecuuna, Yris, Konoanoe,
Benukas VYrombka, Kpuuero, KomamneBo, Hwxnee Cenume, [lparoso, Kuuepensi,
Xycrel Jr0M CIBILANN MOJ3EMHBIN TYII, a 3aTeM MOCJIE0Bal B3PbIB, Ka4aluCh JIOCTPHI,
oImyImany KoyiebaHusl [oMa, 3BEHENa MOCYAa, TPEIIUH B IOMaX HE 3aMETHIIH, HEKOTOPBIE
JIIOW BHIXOAWIN W3 JOMOB. B HacemeHHbIX myHKTax: ['anbram, CredneBka, CONOTBHHO
OBLJT CITBIIIEH MO/I3EMHBI TYJI, KHEMHOTO MOTPSICIIO», 3BEHENa MOoCcy/Ia.

B r. Xycre u ¢. Ycrb UepHas 3emileTpsiceHHE HE OLLYIIAIOCh.

K coxanenmo, mo TtenmedoHy Oosee TOAPOOHOW W TOMHOW WHPOPMAIHH O
3EMJICTPSICCHUM B HACEJICHHBIX IMYHKTaX TsUEBCKOro padoHa MOJY4YUTh HE YAAJIOCh.
CrienaibHOe MapIIpyTHoe 0OCienoBaHie HE MNPoBOAWIOCh. CBOAHBIC MaHHBIE 00
omymaemMocty 3emiierpsicenus 19 utons B 11 u.c Kp=11.1 npuBenens! B Tabdi. 3

Tabnuua 3.
Maxkpocelicmudeckue qanHble o 3emnerpscenun 19 uromst 2015 r.
B 11 w30 mun ¢ Ky=11.1, ML=3.7, h=7.7 xn
Ne . Koopnunatst A, Ne . KoopaunaTst A,
Hacenennsrit Hacenennsrit
/n kv | m/m KM
MyHKT o'N | VE MyHKT o' N VE
6 GamioB 13 | Komognoe 48.165 | 23.598 | 15.0
1 Oxpyria 48.088 | 23.666 | 5.3 14 | Benukas Yrojbka 48.196 | 23.654 | 17.0
2 Jlo6psiHcKoe 48.068 | 23.708 | 4.2 15 Kpuueso 48.192 | 23.568 | 18.5
3 Jlazbr 48.058 | 23.670 | 2.7 16 | Konamxeso 48.216 | 23.482 | 24.0
TsueBckue
5 bawoB 17 | Hmwxkuee Cenumie 48.200 | 23.447 | 24.0
4 Kpusa 48.028 | 23.714 | 3.5 18 | Jparoso 48.237 | 23.540 | 24.0
5 Benepis 48.004 | 23.676 | 4.0 19 Kuunpesnst 48.254 | 23.540 | 25.0
6 Tepecsa 48.001 | 23.691 | 4.5 20 | Xycren 48.244 | 23.488 | 26.5
7 TeproBo 48.068 | 23.732 | 6.0 4 bamra
8 OnbXOBIIBI 48.099 | 23.739 | 8.5 21 T"aHbpIun 48.125 | 23.807 | 13.5
9 TsueB 48.011 | 23.585 | 8.0 22 | ConoTBHHO 47.956 | 23.871 | 18.0
4-5 dayuioB 23 | CrebneBka 48.091 | 23.422 | 19.5
10 | OnpxoBIBI 48.126 | 23.698 | 9.5 He outymanocs
Jlazel
11 | Hepechuna 48.117 | 23.769 | 11.3 | 24 | Xycr 48.181 | 23.298 | 32.0
12 | Vras 48.152 | 23.630 | 13.0 | 25 | Yerb Yepnas 48.320 | 23.938 | 37.0
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ITo nanubiM Tabn. 3 mocrpoena kapra usocenct (Puc. 10). CornacHo naHHOM KapTe,
MaKpOCEHCMUYECKUH SMULEHTP PacloNokKeH Ha 3.5 ku CeBepHEe MHCTPYMEHTaIbHOIO
SMHILEHTPa W WMEEeT cieAyromue KoopauHatel: ¢=48.07°N um A=23.68°E. DOto
NpUOMMKEHHBI BapHaHT KapThl, IIOCKOJIBKY HET TIIOJHOW MakpoceicMuuecKoit
nHpOpMaIMK U3 BCEX OKPYKAIOIIMX HACEICHHBIX IyHKTOB B paguyce 10 40 xwm ot
srnmreHTpa. HecMoTpst Ha 5T0, MPOCIEXMBACTCS MOJ00NE B BBITIHYTOCTH H30CEHCTHI B
CeBepo-3aMaHOM HampaBieHUM, Kak M Ipu 3emuerpsicennu 10 aBrycra 1926 r., xapta
u3oceicT koToporo npeacrasieHa Huwxe (Puc. 12).

VINTEHCHBHOCTE 8 Gannax Lwxansl MSK-64
o Kimmpens LRGN e
Xyereu g3 ~ 6 5 45 4 woy
/ B pwond) _ J6F - MucTpymenTanssi ovar
/ » X —Masxpoceiicumseckuh ovar
| Konauweso G- Ny —5— Vaonuhun GanneHocTn
Huxnee Cenuue ~
482 RS T
[ Komeso® | gen yronwxa %o Y
| N
Konoauoe ~Br- \
s <
\
\ Onexosysl Nlass! \ Tansiuu
\ Hepecwnua \
\ P R \\
CreSenesra \ i _6 \G\OWWM \
@ \ / Oxpyriia @ 3 \
\ J X Topuoso \

] =
\ Nasts Tauescrye @ Aobpnckoe |
S o7
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\ \ | |

\ \ L (™ Kowoa | )

|O xyer
480

T \O ] :
o
5 b A | Beneons OTenecaa / ) Conoteuno

234 236 238

Puc. 10. Kapra wm3oceiict 3emnerpsicerust 19 mrong B 11 uy 30 mun ¢ Kp=11.1,
ML=3.7, h=17.7 km

4. CEMUCMOTEKTOHUYECKAS MTO3UIASL.

3akapnaTbe SBISIETCS  OOJACTBIO  JOCTATOYHO HMHTEHCUBHBIX — COBPEMEHHBIX
TEeKTOHHYECKHX JBIDKCHHMH, KOTOpble BIMSIOT Ha ee celicMuuHOCcTh. Ouarm
3eMJIETPSICCHUI TNPHYpOYEHBl K TEKTOHMYECKH OCIabJIeHHBIM 30HAM, I7ie Hauboiee
BEPOSTHO HapyLICHUE CIUIOUIHOCTH TOpPHBIX IHOpoJ. TakuMu 30HaMH SBIAIOTCA
CTPYKTYpHBIC TPAHUIBI MEXIY JPEBHAMH, TOCTATOYHO KOHCOJIMIMPOBAHHBIMH OJIOKaMH
3eMHOH KOpPBl C pAa3IMYHBIM HAaNpaBICHHEM WM CKOPOCTbIO TEKTOHHUYECKHX
nepeMerieHuid. MIMeHHO B TakuxX MecTaX IPOMCXOIUT pasrpy3ka HaKalIXBaeMOH
JHEPTUH, YPOBEHb KOTOPOH MpEBHIIaeT mpefen ymnpyroctd 1mopoxa. OcoOeHHO
ceficMHYeCKH aKTHBHOW fBJETCA IOTO-3alafgHasi I'paHMIa 3aKapHaTCKOro mporuba Ha
yuactke XycT — TepecBa — Curet. 3aech HaOI01a€TCS HAJOKECHUE 30H MUOILICHOBBIX U
IUTHOIICHOBBIX PA3JIOMOB M BYJIKAHNYECKOH aKTHBHOCTH. 3eMIICTPSICCHUS HE3HAYUTEIbHOM
UHTEHCUBHOCTHU (3—4 Oanna) uccnenoBaTey CBA3BIBAIOT C COMSTHOI TEKTOHHMKOM, a TakKe
C TIOTIEPEYHBIMH HapyIIEHUSAMH, KOTOPbIE AEIAT NPOrud, 0COOEHHO €ro BOCTOYHYIO 9acTbh,
Ha OTHeibHbIe Onoku. Paifon mexny pekamu Tucoit, Pekoit m Tepebneir oTnmyaercs
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0c000ii MOABIYKHOCTBIO, TEKTOHHKA €T0 OYEHb CJIOXKHAS. 37eCh YCTAaHOBJICHBI CHCTEMBI
HPOIOJIBHBIX, HOMEPEYHBIX U JIHAarOHAJIBHBIX 30H Pa3IOMOB, KOTOPBIE MPEJOTPENEIIOT
MOYTH NPSIMOYTOJIbHYIO (POPMY GIIOKOB 36MHOI KOPEL.

Ha puc. 11 npuBenen ¢parMeHT KapThl pa3loMHBIX CTPYKTYp CoOJIOTBHHCKOM
BIAJMHBI 3aKapraTcKoro mpormda M CMexHBIX Teppuropuit [7]. Ha xapTy BeIHeceHBI
SMHIEHTPHI YeThIpeX Hamboyiee CHIIBHBIX TepecBHHCKHX 3emierpsiceHuit (K=9.7-11.1),
KOTOPBIE MMPOU30LLIH B 3TOM paiione B utosie 2015 r. (Tabm. 1).

Puc. 11. ®parmeHT KapThl pa3IoMHBIX CTPYKTyp COJIOTBUHCKON BIaJMHBI
3akapraTckoro Mporuba M CMEXHBIX TEPPUTOpHH [7] ¢ yka3aHHEM SIHUICHTPOB CHIIBHBIX
TepecBunckux 3eminerpscenuit 2015 roma (Ta6n. 1). Paznomsr (kpacHble mudpbl): 2 —
Bopunckuii; 3 — Yopraoronosckuit; 4 — I'yiynsckuii; 5 — [leHuHCKHIA.

5. CEHCMHAYECKAS UICTOPHSI.

TsaaeBckuii paiion 3akapmarckoil obiacTH SIBISIETCS OJHHM M3 CEHCMOaKTHBHBIX
pervonoB Ykpaunsl. CorinacHo kapTe ceficMudeckoro paiionupoanuss OCP-2004-A [8],
TeppuTopusi TSYEBCKOro paiioHa, Kak M BCe 3aKapmarbe, OTHOCUTCA K CeMHOAIIBLHOM
30He. Baxkneimum celicMoTeKkTOHMUECKUM paiioHoM 3akapnarbs siBisiercst IleHnHCKuMI
TIyOMHHBIN Pa3iioM, MO KOTOPOMY IIPOMCXOIMT COWICHEHHE CKiIamdaTbix Kapmar u
3akapnaTckoro BHYTpEeHHero mnporuba. 3xaech, Baosb nuHun Curer — Caanssa,
pACIOJIOKEHBl OYard CICAYIOUIMX CHJIBHBIX 3€MJICTPSACEHHH TIPOLUIBIX JIET ¢
HMHTEHCUBHOCTBIO OT 5—6 10 7 6amios: 03.09.1867 u 26.12.1872 — c. [oxroe, 5—6 Ganios
u 7 6annos; 17.01.1880 — c. OnbxoBusl, 6 b6arnos; 14.09.1887 — c. IparoBo, 6—7 6anios;
05.01.1908 — r. CBansBa, 7 6annos.
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B wurone — aBrycre 1926 r. B COJIOTBHHCKOW BHajuHE 3aKapmaTcKoro mnporuda
npousoeln poit u3z 17 3emnerpsicenuii B paiione c. TepecBbl, MAKCUMAJIbHOE M3 KOTOPBIX
10.08.1926 umeno uHTeHCHBHOCTH Iy=7 6annoe (Tabn. 4). Ha puc. 12 mpencraBieHa
KapTa U30CeiiCT TaHHOTO 3eMIIETPSACEHUS.

Tabnuna 4.
Karanor 3emnerpscenuii B paitone COJOTBHHCKOH BIIaIMHbI 3aKapraTCKOro Mporuda ¢
1p>5 3a MCTOpUUECKUI U MHCTPYMEHTAJbHBIN nepuos 10 2014 T.

Jara Bpewms B ouare Koopaunate! h,
rom Mec JIEHb | 4Yac | MHH | CEK ¢o° N A°, E K M KM Lo SR
1926 6 27 15 30 48.00 | 23.72 9.0 2.8 | 2.5-6 5 11,12
1926 6 28 20 00 48.02 2371 | 10.1 | 3.4 | 2.5-6 6 11,12
1926 8 10 1 10 48.02 2370 | 11.2 | 4.0 3-7 7 11,12
1935 8 22 2 10 4820 | 2320 | 103 | 3.5 4-9 5-6 11,12
1937 9 14 8 58 48.21 23.54 | 11.7 | 43 5-10 67 11,12
1979 8 23 22 2 4 48.14 | 2358 | 105 | 3.6 4 6 13,14
1979 9 22 18 6 12.3 | 48.14 | 2358 | 114 | 4.1 4 67 13,14
1980 7 28 09 56 | 253 | 48.18 23.65 9.1 3.0 3 5 15,16
1980 7 28 15 57 | 56.7 | 48.10 | 23.56 9.8 32 4 5 15,16
1980 7 29 2 31 144 | 48.12 23.58 9.8 3.2 4 5 15,16
2010 12 14 19 50 13.6 | 48.21 23.65 9.7 3.3 11 5 17-19
f\\
Hepechna g2
Y 2, Puctkoe None
"o o d OB

. e : Bnﬂi?«ﬁ

i E‘en’;a A

Uepkoge

.

Puc. 12. Kapra usoceiict TepecBunckoro 3emuerpsicenus 10 asrycra 1926 r. B 0 v 00
mun ¢ 1y=7 6arnos 1o naHHeIM [9].

Crenyromue cunbHble 3emierpscenus npousonun 22.08.1935 oxono c. YymaneBo —
¢ ly=5-6 6annos; 14.09.1937 B paiione c. [paroBo — ¢ li=6—7 Oannos, mMociae KOTOPOTO
HaOmoganucey adTepioku, a Takke YrisHckue semnerpscenus 23.08.1979 ¢ ly=6 6annos
n 22.08.1979 ¢ Ily=6-7 6arno6, KOTOpBIE COMPOBOXKAATHCH OOJBIIUM KOJHMYECTBOM
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adrepumokos. Tak, 3a nepuox ¢ 23 asrycta mo 26 Hos6ps 1979 r. 3nech cocrosiocs 25
3emiierpsicenuit [10—12].

B cnenyromem 1980 romy c¢ 28.07 mo 29.07 mpoumsonuio 62 3eMIETpSICEHHS C
K»=4.9+9.8, Tpu 13 KOTOPHIX UMEIU MHTEHCHBHOCTb B 3muueHTpe lp=5 6amnos [13, 14].
14.12.2010 B oroii xe 30He, B paiioHe cen Mamas Yronpka u Benukas Yroibka,
MPOM3O0IILIO 3eMIIeTpsiceHue ¢ MarHuTynol MSH=3.3 u 1»=5 6annoe [15-17]. Kpome Toro,
3a MHCTPYMEHTAJIbHBIM mepuol HabmomeHuit mocie 1980 1. 3mece uMenH MecTo
3emierpscerus ¢ Kp>9.0. K HUM MOXHO oTHecTH 4-0anibHbie 3eMIETPACCHUS B palioHe
Yrom 18 nexadps 1984 1. ¢ Kp=9.1 u 12 sHBaps 1990 r. ¢ Kp=9.6 [18, 19], a Taxke B
pavione TsueBa 24 anpens 1991 r. ¢ Kp=9.1 [20]. 3a 3TOT e nepuoa B JaHHOM palioHE
OTMEUCH LeNbld pan chnalbix 3emieTpsceHuil ¢ Kp=6—8, KOTOphle He OIIyNIaIUCh
HacenenueM. OTcrozia CleyeT, 4To B TeueHue nociennux 35 ner B TsueBo-Curerckoi
30He HabIoanoch olIiee CHIDKEHHE CcelicMMYecKoi akTHBHOCTH. [losTomy B paborax
[21, 22], npenmecTBoBaBIIUX TepecBUHCKUM 3emierpaceHusM 1915 r., 6buto crenaHo
3aKTIOYEHHE O TOM, YTO CeHCMMYecKas OMacHOCTh 3[eCh HapacTaeT M BO3MOXKHOCTH
BO3HUKHOBEHUSI 3eMJICTPSICCHUH C dHEpreTndeckuM kiaccoM K>11 u MHTEHCHBHOCTBIO
1o>6 OGamnoB B TsueBo-Curerckoil 30He B Ommkaiiliiee BpeMs YBEIHMYUBACTCS, YTO WU
pou301uIo B epuof ¢ 19 urons no 16 asrycra 2015 r.

3AKJIIOYEHHUE

B pabote ommcana mocnenoBaTeIbHOCTh 3EMIICTPSCCHUH, MPOUCIICANINX B HIOJE —
asrycte 2015 r. B TsiueBo-Curerckoii 30He 3akaprnaTckoro nporu6da B paiione r. Tepecsbl.
Ota cepus 3eMIIETpACCHUH, KoTopas HacuuThelBaeT 306 coObITuii, mpousomria uepes 35
JIET TIOCJI€ U3BECTHBIX CHIIBHBIX YTIISIHCKUX 3emiierpsceHuit 1979 r. B a1oil ke 3one. [lo
MOJTy4eHHBIM JaHHBIM 2015 T. OBUIM HOCTPOCHBI THCTOTPAMMBI PACTIPEICIICHUS SHEPTHH U
KOJIMUECTBA 3eMJICTPSICEHUH IO AHAM, M3 KOTOPHIX BHJIHO, YTO MAaKCHUMYyM 3HEPrUU B
JTAaHHOM palioHe BBLAETHICS B TNEpBbIA NeHb — 19 wurons (EE:2.28~10” Jloic mo 110
TONYKaM), MPU TOM HYTO CyMMapHas ceHCMHYecKas OSHEeprusi BCE CepUH COCTaBHIIA
TE=2.34-10"" [Dic. JlaHHyl0 TIOCNENOBATENBHOCT 3EMIICTPSCEHMH MOXKHO CUMTATh
MYJIBTUIUIETHOH, NOCKOJBKY IIOCIE Ka)KAOI0 CHJIBHOIO TOJYKa HaOmomaercs muieiid
Oostee cnaObIX. ['padyiku MOBTOPSIEMOCTH 3eMJIETPSCEHUIT MOCTPOCHHBIE 32 BECh MEPHOJ
HHCTpYMEHTaNbHBIX HaOmoaenud ¢ 1961 r. mo 2014 r. (y=0.51+0.02) u mna naHHO#H
nocnenoBarensHoctd 2015 1. (y=0.47+0.03) otauyarotcs Mexay coboit  Ha
HE3HAYHUTENBHYIO BEJIMYHHY, KOTOpas HE MpPEBBINIaeT Ipeleibl MOrpemrHocTd. U3
rpapuka benvodda, mocrpoenHoro mins TsdueBo-Curerckoil 30HBI 3a mepuon 1961-—
2015 rr., BugHo, yro mocie 1979 r. m Bmiote A0 2015 r. muI0 OYEeHb MeIJICHHOE
HaKOIUICHHE YIIPYTUX Ae(OpMalui, a B OCIEAHUE ABa roja HaOM0IaI0Ch CEHCMUYIECKOe
3arumibe. MakcumanbHoe 3emierpsicenue 19 wmions B 11w 30 mum 1o
MaKpOCeHCMUUECKUM JIaHHBIM OLIYIIAJIOCh B SMHULIEHTPATBHON 30HE ¢ MHTEHCHUBHOCTBIO 6
6annog 1o mkane MSK-64.

ITockonbky B naHHO#M 30He B 2015 r. mpou3omia mnojHas pasrpy3ka, TO MOXKHO
MPEAOTI0KUTb, YTO CIEAYIOIEH TaKOl CepUU CHIIBHBIX 3€MJIETPACCHUI MOXKHO OXKHJAaTh
He paHee yeM uepe3 25-35 ner.
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THE TERESVIN EARTHQUAKES OF 2015

Pronishin R. S.

S. 1. Subbotin Institute of Geophysics of the National Academy of Sciences of Ukraine, Lviv
E-mail: pronrom@gmail.com

Transcarpathia is the most seismically active area within Ukraine. It is divided into several
seismic zones. The most active is the Tyachevo-Sigetska. This zone is characterized by a
constant weak activity, against which at a large intervals (3550 years) there are 6—7 balls
earthquakes with a large number of aftershocks. The last strong earthquake in this zone
occurred in the area of the village of Ugly with an intensity of 6—7 balls.

In 2015, a network of seismic stations in the Carpathian region for the period from July 13
to August 16 in this region registered 306 earthquakes in the energy level of the Kr = 4.8
+ 11.1, four of which have an energy class of more than ten. The total seismic energy
released during this period was ZE = 2.34 - 0'' J. The first shock was recorded in the
Teresva area on July 13 at 16:40 with an Kr = 7.9. Then in 6 days the activation of this
zone began. The maximum earthquake with Kr=11.1 occurred on July 19 at 11:30. This
sequence of earthquakes can be considered multiplet, which means that after each
comparatively strong shock a trail of weaker ones follows, the energy of which gradually
decreases. All earthquakes are concentrated within a small area with coordinates ¢ =
47.99°N + 48.09°N and A = 23.59°E + 23.75°F, i. e. size 12x12 km or in a circle with a
radius of 8-9 km. The interval between earthquakes varies mainly from 1 to 10 minutes,
and sometimes even from 10 to 60 minutes. Most foci of earthquakes are concentrated at
depths from 4 to 6 km. The histograms of energy distribution in time and the number of
carthquakes by days are constructed. The seismic regime of this zone for 1961-2014 was
studied and separately for a series of Teresvin earthquakes for 2015. The repeatability
graph of earthquakes is plotted. Angle of inclination of the repeatability graph for the
Tyachyovo-Sigetsky zone 1961-2014. is equal to y = 0.51 + 0.02. For the sequence of
Teresvin earthquakes, 2015 y is somewhat lower and equal to 0.47 £+ 0.03. Such a
deviation from the long-term value of y is permissible. In addition, a graph of the time
course of the release of the total earthquake energy, proportional to the removal of the
elastic deformation, is plotted — the Benioff graph. The energy averaging E* is fulfilled
for each year. From Benyoff's graph it follows that seismic calm has been observed in
recent years. The paper presents the data of the macro-seismic survey of the most severe
earthquake on July 19 obtained by telephone survey. Six earthquakes were felt by the
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population in Romania. In the epicentral zone, which covers three settlements Okrugla,
Dobryanskoe and Lazy Tyachevsky, the earthquake was felt at an intensity of 6 balls on
the MSK-64 scale. As a result, an isoseism map was constructed, on which a similarity in
the isoseismal elongation in the north-west direction can be traced as in the case of a
strong Teresvin earthquake on August 10, 1926. The article describes the tectonics of the
area where this series of earthquakes occurred. A fragment of the map of the fault
structures of this region is given. The historical seismicity of the area is briefly described.
Keywords: carthquake, seismicity, seismic regime, seismic energy, seismic intensity,
energy class, epicenter, magnitude.
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