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**% Kamuarckas OINBITHO-MeToiH4ecKas celicmonorndeckoii maptus I'C PAH

LARGE KRONOTSKY EARTHQUAKE OF DEC.5, 1997: BASIC
DATA, SEISMICITY OF THE EPICENTRAL ZONE, SOURCE

MECHANISM, MACROSEISMIC EFFECTS.
A. Gusev, V. Levina, V. Saltykov, E. Gordeev

Annomayus. CunsHoe menkodokycHoe KpoHonkoe semuerpsicerue (My = 7,9)
npousonuto 5 nekadbps 1997 roma y Tuxookeanckoro nobepexss KamuaTku BOInsH
Kponoukxoro mnomyoctpoBa. 3eMIeTpACEHHMIO TIPEAIIECTBOBAI poil  (OPIIOKOB,
HaYaBIIMICA 3a TPOe CYTOK JO OCHOBHOTO TONYKAa BOJM3H MHCTPYMEHTANBHOrO
SIHIEHTPA.  3eMJIETpACEHHE CONPOBOXKAAIOCH MHOIOYHMCIEHHBIMH adyTepiiokamu,
Haubornee CHIBLHBIH W3 HUX UMen MarHuTyy Ms = 6,7. Io adrepiiokam repBeIX cyTok
6bi1a onpezieNieHa oyarosas 30Ha HPOTSKEHHOCThIO okono 200 kM, opHeHTHpPOBaHHas
B/IONIb CTPYKTYp OKeaHWdecKoH nyrd. MHCTpyMeHTalbHBIH SMULEHTP PAcIONIOKeH B
CEBEpO-BOCTOYHOM  YacTH  o4aropod 30Hel. Ilo  BepTHKanbHBIM  pa3spesam
adTepIIOKOBEIX  3eMJICTPACEHHI omnpedelneHo Haubonee BeposTHOe TiyOMHHOE
nonoxenue ovara, B waTepBase 10 — 50 xm. Tensop ceifcMuyeckoro MOMeHTa MMeeT
OpPHEHTAIMIO, THIHYHYIO IS 3eMiueTpsiceHuit 30161 cyOaykunn. MakpoceiicMugeckuii
addexr 3eMaeTpsICeHHs HECKONBKO HIOKe, deM Yy apyrux Kamuarckux semierpsceHuii
Takoi# ke cunbl. HM3oceiicTsl 6ammbHOCTH BBITAHYTHI BIOJIb OYara M BAOJNB CTPYKTYP
ocrpoBHo#t ayru. Habnionaercs spko BeIpakeHHas acHMMMeTpUs  M30ceHcT
OTHOCHTENBEHO LeHTpa O4ara, ¢ HalpaBJieHHOCThI0 H3nyueHus K O3 (B HanpaBieHuu .
INerponaenoscka-Kamyarckoro).
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Abstract. The large shallow Kronotsky earthquake (My=7.9) occurred on Dec. 5,
1997 at the pacific coast of Kamchatka near to Kronotsky promontory. The earthquake
was preceded by a fore-shock swarm that began three days in advance of the main
shock, in the vicinity of the instrumental epicenter. The earthquake was followed by
numerous aftershocks, of those, the largest was of M =6.7. On the basis of aftershocks
of the first 24 hours, the source zone was outlined, of apprx. 200 km elongation,
oriented along the island arc structure. The instrumental epicenter is located at its NE
tip. Vertical cross-sections of aftershock hypocenters define the appoximate vertical
extent of the source as 10-50 km. The orientation of seismic moment tensor is typical
for a large shallow subduction earthquake. The macroseismic effects are somewhat
lower that expected for Kamchatka earthquakes of similar magnitude. Elongated
isoseismals are stretched along island arc structure. A prominent NE-SW asymmetry of
isoseismals is observed , with enhanced seismic energy radiation to SW azimuths (to
Petropavlovsk-Kamchatski).

5 nexabps 1997 roga B 11 4,26 MuH, BcemupHOro Bpemenn (MectHoe 23 4 26
MmuH) ¥ TuxookeaHckoro mobepesxss Kamuarku BOmuzn Kposoukoro mnomyoctposa
HPOK3ONIZIO CAMOE CHJIBHOE B 3TOM padOHE 3a Bpems JeTalbHbIX CEHCMOIOTHYECKHX
HaOmomeHnil 3emuerpsiceHde ¢ MarHutygod My = 7,9. Ceogka onpeneneHuii
KOODAHHAT 3eMIIETPACEHHS pasTMYHBIME ceficMonoruyeckumMu  cmyxbamu  Mupa
npuBefeHa B Tabn. 1. Ha nobepesxse KamuaTku 3emnerpsiceHHe OLyINanoch CUIIOH 10

7 6amnnos.
Tabmuma 1.
Caozka onpeseneHuii napamMerpos ouara KpoHOIKOro 3eMeTpsceHus
05.12.1997.

Bpems B Koopmunars DHepreTuyecKkne OleHKH Herounnx

ouare THITOLEHTpa

Y MHH C 0°.N A°N | Hixm

1126436 | 54.95| 163.23 4 Ks=14.9; Mc=17.7 KOMCIII'C PAH
1126548 | 5488 | 161.95 33 MPSP=7.0; MPLP=7.2; LIOM9 OH®3

MS=7.9 PAH
1126547 | 54.84 | 162.03 33 | mp = 6.3; Mg = 7.6; My=7.7 | NEIC
112721.1 | 54.08 | 162.29 41 Mw(HRV)=7.9 Harvard CMT #

* - BpBMSI H KOOPAHHATEI LIEHTPA TAMECTH H3lly4yaTensa

CelcMHYHOCTE paiona ovara.

Quar K’POHOLIKOI"O 3EMIIETPACECHHA BO3HHK I10J] KOHTHHEHTAJBHBIM CKIIOHOM

Kamuatku y mnobepexnss Kponoukoro mnomyoctposa. Ha puc. 1 mokaszaHo
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pacronoXeHne ucciexyeMoro paiona Ha Kamuarke (Bpeska A) M ceTh ceficMUdIecKUX
crasumii KOMCII I'C PAH, no naHHBIM KOTOpBIX IIPOM3BOJHIOCE ONEPaTHBHOE
ONpe/ieNieHne THIIOLEHTPOB  3EMJIETPACEHHH, BO BpeMs AaKTHBH3AlMKM  oOYara
KPOHOII.KOFO 3EMIIETPACEHHA. Hpe;l{:'rasn'reﬂauhm HHKHHM YPOBHEM B onepaTHBHOM
Katanore 3emnerpsceHuii Kamuatkum u KoMaHZOpCKMX OCTPOBOB B BBIENEHHOM
paiione sBiasiercs Kg =8,5. B cBA3H cO 3HauMTENbHBIM YCHIEHHWEM celicMHYecKo
AKTHBHOCTH B HCCielyeMOM paioHe BblJeNeHHe ciabblX TONMKOB  CTANo
3aTPYJHUTENBHEIM, H YPOBEHb HaJIe)KHOM PerucTpalyy B NepBhle JHH fekabps 1997
roga mnoHusmics jgo 3Havenus Ks = 10,5. Beck npoBommmeiii namee o63op
CEMCMHYHOCTH BBITIONHEH 110 HAHHBIM ONEPATHBHOTO KATalora M II0ITOMY HMeeT
npeABapuTeIbHELH XapakTep.
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Honrora, rpag B.JI.
Puc.1. Kapra ceffcMu4ecKknX cTaHIuH.

1 — monoxkeHue 3nMueHTpa ovara KpoHOIKOro 3eMieTpsiceHus; 2 — celicMUYecKHe
crannuu: MIP — manas Mnenska; GRL — Topemsiii; RUS — Pycckas, PET —
IerponasnoBck; AVH — I'pynna celicMudecKHX cTaHIMil Ha Bynkane ABauya; NLC —
Hanergero; SPN — meic [lnnysckuii; GNL — Ianansi; KRY — B. KapeiMckuin; MKZ —
meic Kosmosa.

Fig 1. Seismic station. 1 - epicenter of Kronotski earthquake. 2 - seismic station:
MIP - malaya Ipelka; GRL - Gorely; RUS - Russkaya; PET - Petropavlovsk; AVH -
Avacha volcano subgroup; NLC - Nalychevo; SPN - cape Shipunski; GNL - Ganaly;
KRY - Karymski volcano; MKZ - cape Kozlova.
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Ha puc 2-3 npexacrasnensl KapTa 3MUIEHTPOB 3eMIETPACEHHH M rpadHuku
CeHCMHYECKOH AKTHBHOCTH 3a [MEpHOJ ¢ sHBaps 1o HosOpe 1997 roma (ma >ToM
pPHCYHKE H Ha BCeX MOCIeIyIOIHX HHCTPYMEHTaNbHbIH anuueHTp KpoHoukoro
3eMJIETPACEHHS HAHECEH JKHPHBIM KPECTOM).

Ilxpora, rpag C.II.

Yesoume olosnsicn s
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Puc. 2. Kapra 3[HIEeHTPOB 3eMieTpsiceni u3 paitona A (puc.1) ¢ Kg28.5 3a suBaps —
Hoa0ps 1997 rona.

1 — 4 rny6una owara: 0-35, 36 — 70, 71 — 150, 150 xm, coorBeTcTBeHHO; 5 — 10
aMHIEHTps! 3emueTpscenuii: Ks= 14 (13,5 - 14.4), Kg =13 (12,5 - 13,4), Ks = 12(11,5
—-12.4), Ks = 11(10,5 - 11,4), Ks = 10(9,5 - 10,4), Ks =9 (8,5 — 9,4); 11 — anuuenrp
Kponouxoro 3emnerpsicenus 5 gexabps 1997 r; 12 — ceficMuueckue cTaHLHH.

Fig 2. Epicenters of small earthquakes in A zone of fig 1, magnitude K¢>8.5;
period Jan-Nov 1997. 1-4 - focal depth 0-35, 35-70, 70-150 and 150+, km; 5-10 - «Kg»
magnitudes 14, 13, 12, 11, 10 and 9; 11 - epicenter of Kronotsky earthquake; 12 -

seismic stations.

Cneayet obpaTHTh BHUMaHue Ha poil 3emneTpsaceHui (puc. 3), Mpousole i
9 — 28 deBpans K 3anajgy OT MHCTPYMEHTalbHOrO 3nuueHTpa KpoHoukoro
semierpscenua. Haubonee cuneHoe semiierpscenue B poe umeno Kg = 12,9 wu

nponsonuio 9 deppans. C 3 nexabps B palioHe HMHCTPYMEHTAIBHOTO 3MHLCHTPA
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6yayLero CHILHOTO 3eMJIETPACEHHS] BO3HMKIIA BCTEBIMKA AKTHBHOCTH 3eMIIETPACEHHH
¢ Ks = 7 — 12, umeBiuas xapaktep Qopmokos. Bcero nponsomuio 162 ¢opimoka, H3

Hux 44 semnerpsacenus ¢ Kg = 10.5.
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Puc. 3. I'paduku celicMudeckoi akTHBHOCTH paloHa 3a siHBaph — HOAOPs 1997 1.
(KS P 835)
Fig 3. Small event number accumulation plots, Jan-Nov 1997, K¢>9.

i

139?1‘011

Ha puc. 4 npusejeHa Kapra snHUEHTpPoB ¢opiuokos 3a 3 — 5 pnexaGps.
PaznuunbiME 3HauKaMu 0603HaYEHBI pa3iH4HbIe BPEMEHHBIE HHTepBankbl. BunHo, 4o
3a IIECTh YacoB JI0 OCHOBHOrO COOBITHA (KPecTHKH) pa3bpoc cpejiM SIHIEHTPOB
3HAYHTENILHO YMEHBIIWICS W OHM UpPUOMM3MIMCE K MecTy Oyayniero CHILHOTO

3EMIIETPACCHHA.
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Puc. 4. Kapta snunesTpos ¢opiiokoBbix 3emaerpscenyii ¢ Kg= 10,5.
1 —3emneTpscenus 3a 3 — 4 nexabpst; 2 — semierpsicenus 3a 5 gexabpsa 0 — 5 yac; 3 —
3emieTpsceHus S nexabps 6 — 11 uac.
Fig 4. Epicenters of fore shocks of Kg>10.5. 1 - Dec.3-Dec.4 period; 2 - Dec.5,
00 to 05 hour period; 3 - Dec.5, 06-11 hour period.

3a mepuon Bpemeru ¢ 1 nexabps no 5 suBaps 1998 roxa B pamkax kaptel (pHc.
2) saperucrpupopano 2087 TomukoB ¢ Ks= 6 — 14, u3 nux 464 ¢ Kg > 10.5. [lanHsie o
HauboJlee CUIBHEIX adTepirokax mpuseneHs! B Tabnuue 2. Ha puc. 5 npejcraBieHst
rpadMKH celicMHYECKOH aKkTHBHOCTH B Jekabpe 1997 r. B nexabpe mnpomsomen
HeoOBIYaiHEIH BCIUIECK aKTHBHOCTH: YHCIIO 3€MJIETPSCEHHMIl B CYTKH 3a 3TOT IEpPHOJ,
Oonee 4eM Ha MOPSIOK MPEBLIIANO €XECYTOYHOE YHCIO 3EMIETPACEHHH B TeYeHHe
rofa, a celficMHyecKas SHeprus, BRIICIMBIIAACS 3a 9TOT MECHLl, IPEBRIILIAET [10Ka3aHus
NpeAbIAYIUX ONMHHAALATH MeCsALeB Ha JiBa mopsanka. Kaprel snuIenTpos cobbTail ¢
Ks = 10.5 npescrasnens! Ha puc. 6-7.

Tabmmna 2.
Ceezenust 0 Hanbonee cunbHBIX adrepmokax ¢ Kg=10.5
Jlara Bpems Koopnunars H, |Ks M (LIOM3) M (NEIC)
KM

e ! Mus | ¢ MPSP | MS | MPLP | Mb Ms

1 2 3 4 5 6 7 8 9 10 | 11 12 | 13
19971205 | 11 [35 2.0 |53.87 |161.56 [33 |* 6.1 5.7
19971205 [ 11 |37 |93 |5448 16231 (33 |* 6.0 5.6
19971205 [ 11 |40 | 19.6 [53.87 |161.48 [33 [* 5.1 49
19971205 [ 11|41 11.1 |53.94 |161.89 [14 |* 5.3 5.1
19971205 [ 11 |42 |52.8 |53.80 |16149 [33 |* 5.5 5.4
19971205 [ 11 [45 256 [54.75 |16238 [16 |* 5.6 5.3
19971205 [ 11 [48 423 |S54.50 | 16231 [43 [* 5.9 5.4
19971205 [ 11| 51 108 [s5425 |161.62 [31 |* 54 5.1
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19971205 | 11|52 170 |53.92 [16155 ]33 |* 5.1 4.9
19971205 | 11 | 53 7.1 5427 16233 [34 | 125 |5.2 5.1
19971205 | 11 | 55 554 |53.58 |160.49 |11 |[125 |5.0 5.1
19971205 | 12 | 10 302 | 5437 [162.44 |28 | * 5.2 5.0
19971205 [ 12 |18 33.9 | 5467 |162.14 [33 | * 5.1 4.6
19971205 [ 12 |22 355 |5393 |161.44 133 |* 5.3 5.0
19971205 | 12 | 34 29.1 |53.89 |161.44 134 |12.7 |5.1 4.8
19971205 | 13 | 28 504 |53.80 |161.20 |38 [12.7 |5.0 4.9
19971205 [ 14 | 07 574 |5455 |161.75 |22 |* 5.1 4.9
19971205 [ 14 |23 0.1 53.69 [161.75 |5 129 |55 3.1
19971205 | 14 | 46 49.5 |53.73 |161.79 121 127 |53 5.0
19971205 [ 15 |33 33.1 |54.06 [161.01 |31 |12.5 |5.0 4.8
19971205 [ 16 | 27 112 | 53.75 [160.58 |61 129 |55 5.2
19971205 | 18 | 48 17.2 | 53.60 | 161.84 |0 14.1 |64 67 |65 6.2 6.5
19971205 | 19 | 4 29 5379 [16149 |6 13.1 [59 5.5
19971205 | 20 |30 49.6 | 53.64 |162.04 |8 13.0 [54 5.1
19971205 | 20 | 33 6.8 53.73 | 161.08 | 5 125 153 4.9
19971205 {21 |24 214 |53.81 |161.44 |8 13.0 |55 5.2 5.3
19971205 | 23 | 57 273 [53.51 16091 |54 [13.0 |52 5.3 5 5.0
19971206 | 0 25 5.5 53.69 [161.49 |10 |132 |55 53 5.5
19971206 | 5 9 522 (5454 116223 [13 |127 |55 52 4.7
19971206 | 6 37 4.8 5470 [163.03 |24 |12.7 [56 5.2
19971206 | 6 38 0.3 54.64 | 16151 [32 |* 5.7 5.7 5.0
19971206 [ 10 |5 3.9 53.90 |162.15 |33 |13.2 |57 54 5.4
19971206 | 10 | 59 7.8 53.87 [161.99 | 10 | 13.7 [6.0 6.3 5.7 5.8
19971206 | 12| 37 242 | 5447 116219 |11 (129 |58 5.5 5.6
19971206 | 19 | 47 41.0 |54.04 116103 |11 | 129 |56 5.5 4.7
19971207 | 8 10 553 |5425 16269 |21 1126 |55 53 5.1
19971207 | 13 | 14 447 5378 |161.77 |32 [126 |53 5.1
19971207 | 17 | 56 174 | 5451 (16329 |16 |14.0 |62 6.6 |64 5.6 6.0
19971207 | 23 |5 48.8 5370 [161.97 |16 | 129 |5.6 53 5.4
19971208 | 14 |38 36 53.67 | 160.86 | 11 |12.5 [5.2 5.0
19971208 | 18 | 17 449 |53.63 |161.01 |21 |129 [53 5.1 4.6
19971208 |21 |6 115 | 53.71 [161.92 |10 129 |59 54 5.2
19971208 {22 | 19 525 |53.69 |162.01 |10 |13.2 [59 5.5 5.0
19971209 [ 0 7 52 53.72 | 16155 [21 |12.7 |51 4.4
19971209 | 13 |2 454 15395 116178 |5 13.2 |57 5.4 43
19971210 | 8 8 155 | 54.67 |163.14 |10 [12.8 |53 5.2 4.9
19971211 | 4 0 314 5458 |163.01 |5 128 152 5.0 4.9 5.0
19971213 | 5 48 48.0 | 5474 16252 |46 | 12.8 4.9 4.1
19971214 | 4 10 573 |53.84 |161.55 |4 126 |54 4.8 4.9 47
19971226 | 4 50 442 5378 | 161.68 |3 12.9 154 5.1 4.5
19971226 | 5 2 294 |53.72 |161.80 |3 129 [5.1 5.2 5.0 4.6
19980101 | 20 |3 57.1 5395 |162.04 |5 12.9

Ilpumeyanue: Cumposom * 0603HaYEHbI 3eMIIETPACEHHS, ONPENEIIeHUs KOTOPBIX B3AThI
u3 karaora [IOM3D OU®d3, Tax kak H3-3a OONBIIOr0 KOJMYECTBA CIEAYIOMMX APYT 32
JpPYTOM 3eMIETPACEHMH KOOp/MHATLI 3THX CcOOBITHIE B ONEPAaTHBHOM peXHME
OnpeNieNnTh He YAalloCh.
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Puc. 5. I'padgukn celicMudeckoii akTHBHOCTH paifoHa 3a gexabps 1997 r. (Ks = 10,5)
Fig 5. Small event number accumulation plots, Dec 1997, K¢ 210.5.

e e e R T s e

Puc. 6. Kapta snuiieHTpoB ad)TepIIOKOB MIEPBLIX CEMH YacOB aKTHBHOCTH 5 iexkabps
(Ks 210,5). 1 -c 11 427 mun. mo 12 4 26 mun; 2 —¢ 12 9 27 mun no 15 9 26 mun; 3 —
¢ 15427 mus o 18 1 26 mMuH; 4 — GOpIIOKH; 5 — 04aroBas 30Ha 3eMIIeTPACEHHS;

6 — LIEHTP TSHKECTH CeHCMHYECKOr0 MOMEHTA ITIaBHOTO 3eMIIETpsiCeRNs 5 nexabps
no HARVARD CMT.

Fig 6. Epicenters of aftershocks of the first seven hours after main shock (Ks =
10.5), for periods: 1 - 11727 to 12126™, Dec.05; 2 - 1227 to 15%26™, Dec.05; 3 -
1527 o 18726M, Dec.05; 4 - fore shocks; 5 - main shock source zone outline; 6 - the
centroid of the seismic moment tensor of the main shock, Harvard CMT solution.
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ITo adrepiiokamM NepBbBIX CeMH 4YacoB OblIa HPEINPHHATA MONBITKA OLEHHTH
o4aroByio 00/1acTh CHIBHOrO 3eMnerpsAceHus. Ha puc. 6 pasnHuHBIMH 3HauyKaMu
JIpejicTaBlIeHbl ad)TepIloKH MepBRIX CeMH yacoB. M3 pHCyHKa BHIIHO, YTO pa3sphiB B
MEpPBBI K€ 4Yac pacnpoCTpaHWICS B I0r0-3amajHOM HarpaBieHMH, 0003Ha4YMB
MPaKTHHECKH BCIO 04aroBylo o6nacTk (KOckle KpecThl). 3aTeM BO3HMKIA aKTHBM3ALHS
nonepeyHoit crpykrypst 3C3 — BIOB npoctHpanus B 10ro-3anajiHoil yactu odara, a
yXKe K Ce/lbMOMY Hacy CHOBa aKTWBHM3HPOBACS CEBEPO-BOCTOYHEIH Kpail. Ha Tom xe
PHCYHKe JUISl HarJIsJIHOCTH TNpHBeJleHbl 3MHUIeHTPE (opmokoB. Ha puc. 6 nokasano
TAKKE NMOJNOKEHHE LEHTpa TAMECTH CeCMHYECKOr0 MOMEHTAa OCHOBHOT'O COOBITHSA IO

Harvard CMT, KoTOpoe XOpOIIO COrJIacyeTcs ¢ EHTPOM 04aroBoil 30HBI.
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Puc. 7. Kapra smiienTpos adrepiiokos 3a nepuofi 5 nexabps — 5 ausapsa (Kg=10.5).
1 — smunenTpsl adrepmokor (H < 35 km); 2 — smmuentpst adrepmokos (35 kM <H <
70 xm); 3 — ouarosas obnacts KpoHOLKOr0 3eMieTpsceHus.
Fig 7. Epicenters of aftershocks of Dec.05 1997 - Jan.05 1998 period (Kg 210.5).
1 - epicenters, H< 35, km; 2 - same, 35< H< 70, km; 3 - main shock source zone
contour.

Ha puc. 7 npuBelieHb! 3MHUICHTPE adTepIIOKOB, IMPOM3OLIENIINX B TEUEHHE
Mecsua rocie riaagHoro cobeiTus. Buaso, 4To ouarosas 30Ha, OLEHCHHAA TI0
adTepLIOKaM NMEpBBIX CEMM HacOB, XOPOIIO COOTBETCTBYET HOCHEAyIOIei aKTHBHOCTH
o4ara. Xopolo BHHO OTHOCHTENEHO HH3KOE 3al0JHEHHE 3IIHLEHTPaMH LEHTPAILHOI
4acTH 04aroBOH 30HBL, YTO MOJKET YKa3bIBaTh Ha TO, YTO JBIKCHHS B O4Are MPOXOIMIN
BHOJb CTPYKTYp AByX Hanpasnenuii: CB-IO3 m C3-I0B. Crpykrypa C3-I0B
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HalpaBieHHA BO3HHUKIA B I0XHOH OKOHEYHOCTH 04aroBoii 30HLL. B I.EBHT[JaJ'IbHOﬁ HacTH
o4aroBoii 061acTH YHCIO ATEPIIOKOB HEBEIMKO, M 3TA 4YepTa MMEET MECTO U AN
3aperHcTpHpOBaHHEIX 3emiuerpsceruii ¢ Kg < 10.5. B nenom, cyns 1o adrepurokam,
oyarosas obnactes KpoHolkoro zemnerpscerus pacrnojioxeHa Hanpotue Kposoukoro
MOJTyOCTPOBA, MMEET BMJ BRITAHYTOrO 3JuIMmnca, ¢ opueHtupoBkoil HOB-C3 (azumyt
oxono 45°). XapakrepHele pasMepbl o4arosod 30HbI B ruiane 200x110 km. Lentp
onmurnca umeer koopuuHatsl 54,18° N u 162,22° E. MiHCTpYMeHTANBHEINA 3MANEHTP
HaXOJIMTCA Ha CEBepO-BOCTOYHOM Kpato 30HHI adTepmokoB. MopIIoKoBsIii poii 61u30k

K HHCTPYMEHTAbHOMY 3MHIEHTPY.
[poeKkims Ha BEPTHKAIBHYIO TUIOCKOCTE A-A', KM
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Honrota, rpan B.JI.

Puc. 8. Kapra snunentpos (a) u BepTukanbHeie pa3pessl (0, B) 3eMieTpAceHHil, y
kotophix Ha crannuu MKZ sanucans! Beryrienust P u S — Bonn, 3a nepuop c 5
nekabpsa mo 5 suBaps (Kg = 10,5). Touka O Ha KapTe COOTBETCTBYET LIEHTPY JILIHIICA
oyaroBoii obnactu, nuann A-A’ 1 B-B’ - ocsam annmnca.

Fig 8. Epicenter map (a) and vertical cross-sections (6, 8) of aftershocks with
readable Pand Sarrivals at the nearest MKZ station, Dec.5 1997 to Jan.5 1998, Kg =
10.5. O - center of source area; AA’ and BB’ lines: axes of the ellipse that
approximates the source area.

B cB#3M ¢ HU3KOH TOYHOCTBIO omNpejesneHus INMyOHH 3eMICTPACEHHH [0
OTEpPaTUBHBIM [aHHBIM HAJIeXXHO OLEHHMTh BEPTHKATBHYIO CTPYKTYPY 04YaroBoi
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obnacty 3arpyauutensHo. Jna npubnusnrensHoil olenku riybuH ouaroBoii obnacTu
M3 OIEpaTHBHOIO Karajora a(TepuiokoB ObLIM OTOGPaHE TakHe 3eMIETPACEHHSA, Y
KOTOPHIX OBUIH 3amHcaHbl BCTymieHust P u S-ponn Ha Omukaifiel k ouary CTaHIMH
meic Kosnosa (MKZ). Onpejenenus MOA0eHUsS THIOLEHTPOB 3THX 3eMIIeTpPACEHHH
OTHOCHTENBHO HAleKHbl, TaK KaK PAcCTOAHHE OT 3TOH CTAHLHHU 0 3MHLEHTPOB He
npessinaer 150 k. Kapra anuueHTpoB H BepTHKAlbHbIE pa3pesbl Ha TMHUH A-A' 1 B-
B’ nns 3emnerpscennii ¢ Kg > 10.5 npencrasnenst Ha puc. 8 (a-B). OcHOBBIBasiCh Ha
[POCTPAHCTBEHHOE pacrlpejielleHHe I'HIIOUEHTPOB a(TeplIOKOB, BepTHKalbHOE
pacIonoyKeHHe 04aroBoil o0IaCTH MOXKHO OLEHHTh B MHTepBase rmybun 5 — 50 .
DTH OLEHKM TNOATBEPXKIAIOTCS U BEPTHKAIBHBIM pacmpejeneHueM Oonee cnaGbIx
3eMJIeTpACeHHil, KoTopoe B flaHHO# paboTe He NPHBOIHUTCS.

Mexanusm ogara.
Ha puc. 9 u B Tabn. 3 npeAcTaBieHs JUIMHHONEPHO/IHEIE MEXaHHU3MBl 0YaroB
OCHOBHOIO TOMYKA M MSTH CHIBHEHIINX a(TepINOKOB, ONpeleleHHBle TPYNIoH A.
Jzesonckoro B 'apsapzckom yausepeuTete (Havard CMT solution).

Nk}

Hiyperzs, rpat .11

Tor THE

Jloarora, rpas B

Puc. 9. Kapra MexaHH3MOB CHIBHEHIINX a)TepHIOKOB.
VYenousle 0603HaueHHs: 1 — SMHIEHTPH! 3eMIIETPSACEHAH (KOOPAMHATEI STHLEHTPOR
B3sTH U3 Katanora KOMCIT); 2 — grarpaMMEBl MEXaHH3MOB.
Fig 9. Fault plane solutions (Harvard CMT) of main shock and largest
aftershocks. 1 - epicenters (local network location); 2 - fault plane diagram.
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MexaHu3M OCHOBHOTO TOJMKA MOKET HHTEpHNpEeTHPOBATLCA D0 KaK THIHYHBIHA
«CyBIYKIHOHHBIIY B30POC ¢ HAKJIIOHOM CMECTHTESA 20“: 0o Kak 6:1M3BepTHKANLHEII
B30pOC IO COMpsIKEHHOMY PA3NIoMy, C NMOABEMOM oOkeaHuyeckoro Oinoka. B oboux
ciyuasx (A3NP1, AsNP2) npocrupanne paspsisa CB —FO3 nenoxo cornacyercs uc
OPUEHTHPOBKOIl JUIMHHOM OCH 00siaka arepIiokoB, H ¢ OPHEHTHPOBKOH CTPYKTYPhI
OCTPOBHO# JAyru. B CHIy HH3KOH TOYHOCTHM IpEJBApHTENIBHBIX OLEHOK riyOuH
a)TepiIoKOB, BLIGOP M3 3THX BApHAHTOB 11I0Ka HeBO3MOXKeH. MexaHn3Mbl adTepHIOKOB
BecbMa OJIM3KM K MeXaHH3MY OCHOBHOI'O TONYKA, YTO CKOpEE BCEro, yKasblBaeT Ha
€/IMHBIH XapaKTep reoMeXaHH4eckoro rpouecca 1o mwiomany oyara. [nyGuHsl uenrpa
TsKecTH ceiicMuueckoro momenta (40 kM ami ocHoBHOro tomuka M 15-30 kM s
adyreplLIOKOB) COrIacyrOTCs ¢ JHANa30HOM IiIyOHH OCHOBHOH Macchl arepiuokos (10-
50 km).

CpoJika MakpoceCMHYECKHX JIAHHBIX M ee aHaJIH3.

Cpasy nocJie 3emaeTpsacerns GbUT Hayat c6op MaKpoceHCMHYIECKHX AaHHBIX.
9 pexabps 1997 r Obul nposesieH oONET Ha BepTOJNETE IMHLEHTPAIBHOH 30HBI
Kporonkoro semnerpsicenuss 5 gexabps 1997r.  OueHkd MakpoceficMuuecKkoi
MHTEHCHBHOCTH B Dannax, molyueHHsle B obiere, a Takke MONyYEHHBIE W3 WHBIX
HCTOYHHKOB, cBefleHbl B Ta0u. 4. Tam ke NaHbl 3Ha4E€HHs HHTCHCHBHOCTH LUIS ITYHKTOB
BHE SIHICHTPaIBHOH 30HEL OnycaHWe NPOSBIEHHH 3eMJICTPSICEHHMA B PA3lMYHBIX
MYHKTaX Ha TeppATOpHn KamMyaTKn JaHBl B IPHIIOKEHHH.

Tabnmuna 4.
CBOI{K& OLEHOK MaRpoceii(:MHf{ecxoﬁ HHTEHCHBHOCTH
Ne | Hassausne myHkTa Hlmpora | Hoarora Bann Paccrosnne | Paccrosmue
JIO TIABHOTO | JIO LEHTpa
TONYKE, KM 04aroBoi
30HBL, KM
1 2 3 4 5 6 7
1 | meic Koasnoga 54.56 161.73 6-7 105 62
2 | meic [lunynckmii 53.11 160.01 6-7 290 171
3 | . Kporoku 54.60 161.13 6-7 140 84
4 | masx KpoHoukui 54.75 162.10 6-7 75 76
TO e JULs CPEAHETO 7-8
IpyHTa
5 | n. XKynmanoso 53.68 159.85 6 260 147
6 | n. 3aosepubii 53.04 158.74 5-6 360 244
7 | r. Ilerponagnorck 53.02 158.65 5-6 365 248
8 | . PriGauuii 52.92 158.43 5-6 385 269
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9 | r. Enuzoso 53.19 158.38 5 370 256
10 | n. Kpyrobeperoeo 56.26 162.71 5 152 249
11 | n. Taparyraka 52.97 158.25 5 390 276
12 | n. Yere-Kamuarck 56.22 162.47 5 155 243
13 | 6asa Pojnkosas 52.65 158.24 5 410 293
14 | Mask Kpyrasit 52.07 158.30 5 452 336
15 | Meic Ajpuka 56.17 163.22 5 130 197
16 | r. Kmoun 56.31 160.85 4 210 261
17 | m. Kossipesck 56.06 159.87 4 245 259
18 | n. MunbkoBo 54.70 158.63 4 295 231
19 | n. Hukonsckoe 55.20 165.98 4 175 286
20 | r. Cesepo-Kypuisek | 50.67 156.10 4

21 | n. Kopsaku 53.28 158.18 3-4 355 266
22 | I'mc. Boponansas 51.81 158.08 3-4 482 370
23 | c-cr. Anmaua 52.93 157.13 3 450 341
24 | n. Hauuku 53.12 157.74 3 412 301
25 | . O3epHOBCKHi 51.49 156.50 3 590 466
26 | n. IMayxerka 51.47 156.81 3 575 453
27 | n. Turuwis 57.77 158.66 3 425 461
28 | m. Deco 55.93 158.70 3 310 297
29 | IN. Coboneso 54.27 155.92 3 487 414

s nynxkra Kponouxmit mask, Onmxaiimiero K 3IHMUEHTPY, AaHO Takke
3HAYEHHE HHTEHCHBHOCTH, MPUBeJCHHOE K cpenueMy rpyuty. [loscHum, 4TO
NpHBeJeHHe K CpelHeMy TpyHTy -  HeoOXOAMMBLIH 3JleMEHT CBOJHOTO aHAIH3a
MakpoceiicMuyeckux JaHbX. He ywer (akrTopa rpyHTa MOMXKET 3aTpYIHHTEH
HOHHMaHHE 3aKOHOMEpHOCTEH BO3OYKIEHHSA W PACIPOCTPAHEHMs Pa3pyUIMTENbHBIX
konebanuii. B KOHKpeTHOM ciydae Toldka 5 JiekaOps, HeHClpaBleHHas 3a IpyHT
GannpHOCTE  BONM3M  SMHLEHTpanbHOH  30HBI  ovara ¢ Marmuryjgod 7,7
HernpapaononobHo Hu3ka (6-7 Gammor). Jlis npHBeieHUs K CPeIHEMY TPYHTY CleflyeT
npubasute 1 6ami. IlonydyenHoe B pe3ynapTaTe 3HA4YEHHE HMHTEHCHBHOCTH 7-8
GaoB B SIHUILEHTPANBHONH 30HEe HECKONIbKO Goree NMpHEMIEMO, HO BCE Ke [I0IKHO
paccMaTpHBaThCs KaK aHOMalbHOE HU3KOE.

Matepuansl Tabi. 4 HCIONB30BaHE! JUIS IOCTPOEHMA KapThl H3oceicT. (puc.10)
M3oceifcThl Ha KapTe CHIIBHO CriaiKeHhl, 00beM JaHHBIX Man s Goliee meTanbHOM
PHCOBKH. BEITAHYTOCTE M30CEHCT BJONL OYara M BJOJL CTPYKTYP OCTPOBHOH HyrH,
(nanpaenenne CB-H03) saBnsercs TUIMYHBIM [UI1  KaMYaTCKHX 3eMJCTPICEHMIL.
JlononuurensHo K 3¢dekTy BhITAHYTOCTH, oOpallaer Ha cefs BHUMaHHe acUMMETPHS
HM30CeHCT OTHOCHTENBHO lleHTpa odara. Ouu BeITAHYTHI K 103, 4TO ykassiBaer Ha
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BepOATHBIH 3((heKT HarpaBNeHHOCTH H3Ny4yeHHs OoNbIMX aMIUIHTY] KonebaHuil B

ITOM HATpaBJIeHHH.

Puc. 10. Kapra n3oceiict Kporonxoro semMiaerpsceHus.

| — SNMHUEHTP ¥ 04aroBas 30Ha 3eMJIETPACEHNS; 2 — SIULIEHTPHI BeeX adTepIIoKos 3a
nepuos 5 fexabps 1997 r. — 5 aupapa 1998 r.;3 — HaceneHHEIE IYHKTH ¥ 3HAYEHHS
HHTEHCHBHOCTH (6anisr).
Fig 10. Isoceismal map of Kronotsky earthquake. 1 - epicenter and source zone
of the main shock; 2 - aftershock epicenters, all recorded on Dec.5 1997 to Jan.5 1998;
3 - inhabited locations and MSK intensity values.

Bonbuioif HMHTEpEC NpEACTABISET CONOCTABIEHHE YPOBHA OalUIGHOCTH ¢
MarHuTy0#H. 3aukcHpoBaB pacroioKeHHe MaKpoceHCMHYecKoro SMHLEHTpa B
LeHTPe 30HBI a)TEPIIOKOB M NpPUHAB [AYOMHY TOYEYHOTO  HCTOYHHMKA
BBICOKOYACTOTHOIO, «MaKpOCeHCMHYECKH aKTHBHOTO» W3ITyHeHHs PaBHOM cpejHeil
ry6uHe OCHOBHOM Macchl adrepmiokoB (30 kM), MOXHO paccyuTars 1o Gamty
3HAYEHHE MATHUTY (bl THIIHYHOIO KAMYATCKOTO 3eMIIETPACEeHH S, IOPOXKIAIOLIEr0 TaKO#
YPOBEHb HHTEHCHBHOCTH («MaKpOCeHCMHUECKYIO MATHHTY/IY» ).

Onupasick Ha 3MIMPHYECKYIO 3aBHCHMOCTh Oaiia OT PACCTOSHHS, BBIBEJECHHYIO LIS
Kamuarckux semnerpsicennit C.A. ®exorossiv 1 JI.C. Ilymunuuoii [1]
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I=1,5M-2.63Lg r—0,0087r+25r,
I'me: 1 — uATEeHCHBHOCTE B Oannax;
R — paccTosHMe OT FMIIONEHTPA JI0 ITyHKTa HaboAeHHS;
M — marnuTyna,
U ¥Mes HaOmoJeHHBle 3HaUeHHs OanloB B pasNMYHBIX NMYHKTaX M PacCTOAHHS OO
odyara, MOKHO OLIEHHTE 3HaUYeHWe MaKpoceHCMHUYecKoi MarHuTy/iel. B Hamem ciaydae
OHO OKa3zasioch paBHbIM 7.3 (cM. puc. 11.)

HHTeRCHBHOCTE, Damt

T T T | T T T 1
L & 2 .

Paccroqrie, Ko

Puc. 11. I'padnk criananns HHTEHCHBHOCTH C PACCTOAHHEM.
1 — nyHKTBI, PaCTIONIOKEHHBIE Ha CEBEPO-BOCTOK OT MAJIOH OCH 3JUTHIICA OYaroBOH
30HBI; 2 — IYHKTHI, PACTIONIOXKEHHBIE Ha I0T0-3aMal] OT MalOH OCH SJUIHIICA OYaroBOH
30HB; 3 —KpHBas crnafaHus 6amibHOCTH JUIA 3HadeHus MarHuTyAas Mw=7.9; 4 -
KpHBas ClajlaHus OaJIBHOCTH JUIS 3HAYeHH MarHuTyasl M=7.3
Fig 11. Intensity decay with distance. 1 - locations to NE from line BB on Fig 8;
2 - same, to SW; 3 - average expected decay curve for M=7.9; 4 - same, for M=7.3.

3uavenns GalUTbHOCTH JUIS IIYHKTOB, PACONIOKEHHBIX Ha BOCTOYHOM nobepeskne
KaMuaTky [ojKHee O4aroBOif 30HBI CYIIECTBEHHO BEILIE 3HAYEHHH B CHMMETPHYHO
pacnojiOKeHHBIX NyHKTax CeBEpHEE odvara M B LEeHTpanbHOH dactw Kamuartku.
P].HTBHCHBHOCTB B HOro-zamajHoM CeKTope HpHﬁﬂHKaETCﬂ K TEOpeTHHYECKHM
3HAYEHHAM, paccuHTaHHbIM 1o dopmyne Oenorosa-Illymununoit anst MaruuTyasr 7.9.
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D10 MOXeT I'OBOPUTH O BhIpakeHHOM 3(ipexTe HampaBicHHoOCcTH M3mydenns Ha 1O3.
Macwrab storo stdekra COOTBETCTBYET OTHOCHTEIBHOMY YBEIHUYECHHIO aMILUTHTY](
xonebGanuii B 9T0M CeKTOpe MPHMEPHO B TpH paza. DTo ABneHue Tpebyer faibHeiiiero
ananmsa. Pasnuuue MakpoceiicMudeckoil maruutyasl B -0,6 co smadennem Mw=7.9
MOXHO HHTEpIIPETHPOBaTh Kak 3(Q@deKT aHOMAaNIbHO MOHMKEHHOrO BEICOKOYACTOTHOIO
uziygenus odyara. I[lomoOHas ke aHoManus HaOmojanach MJis CHIBHOrO YcTb-
Kamgarckoro 3semmerpsceHuss 15 gexabps 1971r (Mw=7.7) B uenom,
MaKpoceifcMHYeCKHe  JaHHBIE  HaxoasdTcs B [PHEMIIEMOM  CONJIaCHH  C
HHCTPYMEHTATBHBIMH.

3emnerpsacenue 5 gexabps 1997 r. BezBano HeGonblnoe IyHaMH Ha nobepekne
Kposoukoro momyoctpoBa (BblcoTa 3amiecka no 1,5 m) u eme Gonee craboe B
KponouxoM 3anuse. OHO 3aperdcTpHpoBaHO Takxke Ha Aseyrax, B SInoHuM u Ha
IaBaiicknx octpopax. Marnutyna mynamu no K. A6e M, = 7.7

CuinbHBle JBIWKeHHS NPH OCHOBHOM TON4YKe OBUIM 3amucaHsl nmpubopamu Ha
meice IllnnyHckuil (MakcHManbHoe yckoperne 160 ran) n Ha HECKOJIBKHX CTAHIHAX B
paiiose r. ITerponarnoscka-Kamyarckoro.

3akmoueHue

3emneTpsceHue 5.12. 1997 r. — psagoBoe coOblTHE CpejM CHIBHBIX
semnerpsacenuit Kamuarku u Kypun. Ero ouar B 0CHOBHOM 3aTOJTHAJ IIPOCBET MEMKLY
COTOCTAaBHMBIMH 110 cuie odaramu cobsitus 4.05.1959 r. (Mw=7.6) 1 15.12.1971 r.
(Mw=7.7). Pasmep ouara no adtepmokam (= 200 KM) W NpPOIOIKHUTENLHOCTH
oyaroBoro rpouecca (onenusaercs kak 2T = 52 ¢, rue T — BpemeHHOH LEHTp TsHKeCTH
ogyara no Harvard CMT) Bnonse Tunuuuel aus coOGwiTuil 1nono6HOH MarHMTY/BL.
Macmrab nysamu Taioke corjacyercs ¢ MarmuTympoil. Makpoceiicmuueckuit addext
3aMeTHO HWKe cpennero no Peporopy-lllymununoii; oHako noxobHas ke aHOMANHS
uMena Mecto jis 61m3ko pacronoxkeHHoro odara 15.12.1971 r. Brnonse xapakrepHoi
ABJIAETCH M MCTOpHA CeHCMHYHOCTH: (OPIIOKH M HHCTPYMEHTANBHBIA SMHIUEHTP
BO3HHKJIH Ha OJHOM M3 KOHLIOB JNIMHHOM OCH ovara, a pasBHTHe 04aroBOro mpoiecca
110, TIO-BHAMMOMY, OfIHOCTOpoHHHM 06pasom (¢ CB k F03), co ckopoctsio nopaixa 4
km/c  (200xm/52c). Tlocie 3emueTpsceHMsi B CHIY H3BECTHOTO  SIBIEHHMS
NPOCTPAHCTBEHHOTO M BPEMEHHOTO TIPYIIIMPOBAHMA OYAroB CIEIyeT CYUTaTh B
TedeHue 1-3 JieT NOBBINIEHHOH BEPOATHOCTH CHIBHBIX (M > 7,5) zemileTpsiceHumii B
padione Kamuatkn u Komanpgopckux octpoBoB. OcofeHHO 3TO CYIIECTBEHHO JuIs
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paiiona Kamuarckoro 3ajiuBa, rie, B 4aCTHOCTH NPH Nepepacipe/ieNieHHH HanpsoKeHuH
MOTJIa Harpy3uThCA TNepeMbluka MexIy oyaramu 1971 v 1997 rr.

ABTOpEI BhIpaxalwoT OnarofapHocTs Bcem cotpyanukam KOMCII, koropsre
OBICTPO M KaYecTBEHHO TIPOBENIH ONepaTHBHYI0 00paboTky 3emnerpsacenni, a taxxe O.
JloH1OBY, OonmeparopaM cefiCMHYeCKMX CTAHIHH M MasgKOB M BCeM APYTHM JIHLEM,

npenocTasHBIIHM MaKpoc elicMU4YecKHe TaHHBIE.

Crcok nuTepaTyphl.
1. ®enoros C.A., Hlymunura JI.C., 1971, ®usuka 3emnu, Ne 9, ¢. 3-15

[punoxenne 1

PE3VYJIbTATBI MAKPOCEMCMHYECKOI'O OBCJIEJIOBAHMS NOCJIEACTBUM
CHJILHOI'O (My=7.9) KPOHOLIKOI'O 3EMJIETPSICEHM S
5 JIEKABPSA 1997T.
A.ATyces, B.W.Jlepuna, C.B.MutiomkuHa.

Maxpoceiicmudeckoe o0ciieioBaHHE STUIEHTPATEHON 30HBL

9 nexabpst 1997 r Gb11 npoBe/ieH o61eT Ha BEPTOIETE ITHIEHTPAILHOH 30Hb
Kponouxoro 3emierpsicenus 5 nexabpst 1997r. Huke onucaHs! pe3ysibTaTsl
BU3yaIbHBIX HAOMIONEH I ¢ BO3/yXa 1 BO BpEMsl I10CAI0K M MaTepHalsl olpoca
o4eBuaneB. MapuipyT nonera (nocagku): Ilerponasnosck-Kamuarckuii - moc.
XKynanoro - moc. Kponoxu - mbic Koznoea - meic Kponouxuit - IlerpornasnoBek-
Kamuatckuii.

Ozepo KapeIMckoe: 03epo 3aMep3/10 4aCTUYHO, BEPOATHO M3-3a BYJIKaHUYECKOro

Mof0rpesa; Jejl TOHKMi, BUsyainsHo oT 5 10 10 cM. Bo abay ToHKHE MpaMoiHHeHbIe
TpeuMHsl, (okono 6 6amnon?)
Mercocranuus  ")KymanoBo": BO BpeMs 3eMIETPACEHHS  OIHOITAXKHBIN

OepeBsaH HBI# J0M CKpHIOEN, KpOoBaTh NOANpbLIrHBana, Mmocyia ¢ MecTa He CIBHHYNACh.
C nonxu ynanu jpa GannoH4uKa ¢ 1€30J0PAaHTOM, Ha KAMEHHOH TeuH B IITYKAaTypKe
nosBAIKCE TOHKHe TpemuHbl. Konebanus nponomkamick okomo 30 cekyHi (rpyHTb
cpejHue).
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Mapwpym m/ec Kynanoso - noc. Kponoxu:

Paiion GmiBuiero JKynanoBckoro pelbokoMOMHATA - CleJOB IyHaMu Her. B

YCThe OJHOIO M3 pydbeB MMPHHOH 1-2 M OuTHIA nex Ha y4actke okono 20 M. Bpons
MPOTOKH B YCTbE PEKH HEKOTOpPhIE TPEIMHBI BO JIBAY Pa3OLUINCE A0 noiymerpa. B
LeJIOM TI0 JaryHe jiej e nobuT, Tpelrys! no nepudepun naryust. Tonumaa nema 10-
15 em.

Jlaneme no mapupyty Baoige nobepexbs OuTLIA 1e B ycTeAX pyybeB. B
HeCKOJBKHX MECTaX TPEIMHbI JUTHHOM JecsaTKH MEeTpOB B 3aMepieM Iuisnie. TpelmHsl
CBs3aHBI C ycaJKoi u ocefanueM necka. Oceslune BHM3, K Bojle Gnoku 3aMep3iuero
necka umeioT By dewryii. (Ilozxe oneHeHa TONIIMHA 3aMep3lliero BepXHEro Clos
necka B 20-50 cm). 3ufHHe TpEIIWH - NEpPBblE CAHTHMETPhl, PEAKO JECATKH CM.
3aMeTHEIX clefoB 3annecka Ha ke Her. Ha dace mopckoif Teppackl, umeromem
XapakTep OCBIITH, HENOCPEJICTBEHHO HaJ MIISHKEM B IBYX MecTax HeGonsmue (1o 3-5 M
no ¢gpourty) ceexxkue onomsuu. Ot yerbs p.Kponoukoit W ganee Ha ceBep cHcTeMa
TpeLIMH B BEpXHeH YacT risbka Bu/iHa HENPEePHIBHO U Be3Ie, I/ie eCTh IUITK.

Ceiicmocrannus Kponoxu (150 M BBepx OT ycThbst Ha npaBoM OOPTY NOIMHEL P.

TaTeana): Bo BpeMs CHIBHEIX KoneGaHuii craBIIHe IPOCHY/IHUCH, B ITaHHKe BhIGexann
Ha ynuuy. 3emis Konbixanace. JlepeBsHHBIH JOM CKpHIIEJ, OTKPBIBAIHCEH JBEpPH,
,I[pCﬁES)KaJIH CTEKJIa OKOH, BHCHYHE MNpEeIMEThlI CHIBHO pacKa4dHBallMChb. Hona,ua.nu
npeaMeTs ¢ nofgokK. CHJIbHO CIABHIalUCh C MECTA JIETKHE, TSOKENbIE M OYeHb
TSDKeNble Ipe/iMeThl. B oMe MOABMIHCH TPEIHHbL IITYKATYPKH Y KOCAKOB, MECTaMH
nopeansl obon. Ilox gomom mpousolnen IopsB BogonpoBofa. Ileueit, Tpy6 met. B
IW3eIBHON (Knajka M3 MeNKHX OJIOKOB) yman c BepcTaka CBEpIHIBHBIN CTaHOK,
o6pa3oBaCh TPENIMHBI B IEPErOpOAKax M 10 nepumMerpy asepu. O6pasoBamuchk
MHOTOYHC/IEHHBIE TPEIIHHbI IUMPHHOH 10 1 cM B Mep3JIoM BepXHeM CJIoe 3eMIH U
HMIMPHHOR 10 5 ¢M Bjlojb Gepera B Mep3noM IecKe Ha BepxHeM kparo mipka. Cirenos
BBICOKOIO 3aIUlecKa He BHAHO, XOTH IIOroja crosia sacHas, cHer mociie 5.12.1997 ue
Bhinanan. IlpuMeuanme: ocoOble THIPOTeONOrMYECKHE YCIOBMA I[pHBENH K
(GOpMHPOBAHHIO MOIIHBIX [IPOCAYyMBAHMI BOABI B paiione KpOHOK; BM3yanbHO OHM
BBIPAXKEHBL B BH/E GONBIIOro YHcia cBexeobpa3oBaHHbIX Haneneil (MOpo3Has moroaa
IUTHIACh YiKe JIBe-TPH HefeNH).

Basa necuukoB B noc. Kponoku (Ha monmytu Mexay yeThamu pek Tarbsana u

Ompra): B noceike TPH BETXHX OJHOITAXHBIX JEPEBAHHBIX /IOMa, OJUH H3 HHX
nonypaspyuied. B ojHoM M3 KMIBIX JIOMOB ynana Tpy6a, B Apyrom, Gmuxaiiiem x
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peke TarpsHe, pa3BaIMIach CTapas KMpIHUHas neub (CBA3YIOLIEE - EMEHT, KUPIIHY -
HH3KOI'O I(a'-IBCTBa), OTOpBanack 0T AbIMOXOMA, HacThk KOTOPOIrO II0BHCIIA B ITPOCEBILEM
nepekpeITHA. Bo BrOpoii meuw, Gonee HOBOH, MOABHIKCH TPEIIMHEI, Y OCHOBaHMA
OTBAIMJIACH ITYKATYPKA.

IMpubiu3uTensHO Ha NOMMETpa BEIIE BEPXHEH KPOMKH IUIAKa BOJIHOH 3aMbLIO
TIOYBY M PAaCTHTENBHOCT: MPHHECIIO MECOK, ranbKy, HeGonbiuue BanyHsl (0 15 cm) u
CBEXHe PaKOBHHBL. B 3aMepieM BepxHeM CJIO€ IULDKA TpeluHa wmprHol 10 5 em. C
yueroM (PaKTHYECKOro YPOBHS MPHJIMBA HAa MOMEHT 3eMIIETPACEHHS, BBICOTA 3aIliecka
HaJg YpPOBHEM MOpHA cocTaBmsula oKono 1 M. 05[].[35[ OLEHKA HHTCHCHBHOCTH JIOnNd
noc. KpoHoku — 6-7 GawioB, rpyHT Cpe/iHui, 00BO/IHEHHBIH.

Mapwipym noc. Kponoku - mask Kponoykui:

IOro-3anmannee Mbica Ko3noBa BJONIB CKaTHCTOro nobepexbs B OTHENbHBIX
MecTax 3ameyeHbl CBexde HebonpmMe o0Banel KaMHeH M B oJHOM MecTe Ha Gopty

YIIENbs py4bsi BOIU3H YCThA - CBEXas KAMEHHas OChINb OrpaHHYeHHOro Macwraba (1o
40m o ¢ponTy, okono 50 M B JUTHHY).

Mseic KoznoBa: B ,uepeaﬂuﬂom'o,u,noa‘raxcnom JOMe Ie4b Ha LIEMEHTHOM
pactBope Ge3 moBpexaennii. Ha Mbice cBexil HeDonbmoi ckanbHEI obBan. Ha
IUsDKE - CHEMbl 3aIUIecKa, BBICOTOH MpHONW3MTENHHO MNOJIMETpa BBIIIE 3amiecKa
cpeauero mrropma. ( He Beime 6-7 6amnos. I'pyHT CKanbHbIH)

IoGepexpe mexny M.Koznoea u M.Kpononxuii: Bpoms nobepexbs ejpa

3aMeTHBI C/eflbl IyHAaMH, BBICOTA 3aIUlecKa KOTOpPOro He BEHIIE YPOBHS OONBLIAX
mropmoB. Ha kaMHsiX, BBICTYNAIONIMX M3 BOJEI, B Psllé MECT BHJHBEI BOJIOPOCIH,
KOTOpHIe 00BIMHO HAXOATCHA HWKE HIDKHEro YpoBHA oTiuBa. Co3jiaeTcs BreyaTieHue
Hebonbinoro (0,5-1 MeTp) NOAHATHS YPOBHS CYLLH.

Masik KpOHOUKHi: B OJHOITAXKHOM MIIaK0OI0YHOM JJOME CHIBLHO 3a[POXKaH
notonkd. B omHOM M3 KoMHar o0pasoBanack TPEIIMHA MO CTHIKY MEPEKPhLITHA €O
creHoi. Bee BriOexanu Ha ynuily. AnmapaT BpalleHHs JIHH3BI CBETOBOTO Maska BO
BpeMst CHJIBHBIX KoseGaHHH BBIIEN H3 CTPOsl HA HECKONBLKO necaTkoB cexynia. Kornma
KonebaHus nouuIM Ha youlIs, JIMH3A CHOBA Hayana Bpamarhes. [Ipa ocMOTpe HEKaKKX
TPELIHH B CTBOJIE MasgKa HJIH Ha OTMOCTKe He oOHapyxumu. B jgome nosiBHIHCH
HeGoNblINe TPEUIMHBl Ha CTHIKAX Mexy OCTOHHBIMH IUIMTAMU MEpPeKphITHA, B
HeGONBIIOM KOJMYECTBE TOHKHE TPEIIHHBI B TEPeropojikax, B OCHOBHOM B YIJIax
npoemMoB. B neun Ha LieMeHTHOH KiaaKe BosocHble TpemuHbl C BHelHed cTOpPOHBI B
3JaHUSX HUKAKMX TIOBPEKIEHHH He 3aMeyeHO, HeT JaXe TOHKHX TPellHH B yriax
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OKOH, [JBEpPHBIX TIPOEMOB H CTEH. KauectBo CTPOHTEJIECTEBA BH3IYAILHO XOpollee.
Kupnuuneix tpy6 mer. Llynamu coTpyiHMKaMy Maska 3aMe4eHO He OBLIO, BOJIHEHHE
OBLTIO HeMHOTO DOJBILIE 0OLIYHOTO. Bmya.nbno HaﬁJII-OIlaIOTCﬂ HETKHE ClIeObl 3arjiecKa
yHamu. C yderom HakTHYECKOro YPOBHS NPHIIMBA Ha MOMEHT 3eMJICTPSACEHUS, BRICOTA
3ariecKa Hajl YPOBHEM MOps cocTasisiua okono 1,5 M. (6-7 6annos. 'pyHT CKaabHBIH.).

MakpoceiicMuuecKye DposSBIeHUs 3eMleTpiAceHHs Ha TeppuTopun Kamuatckoi
obmacTi.

Meic HTunyHckuid: 3eMieTpAceHre OMyIIann TpUONU3UTENsHO 15-25 cexyH B
OJHOITaXHOM JCpeBAHHOM 3JJaHHH H Ha OTKPBITOM BO3JYyXeE. CHaBHIHe INOJIH
NpPOCHYNIHCL, B HCOYI'e BBIXOOMIH H3 JOMOB. B JA0OME CKPHIIENH IMOJBEI H MOTOJKH,
OTKpPBIBAIMCH JIBepH, Jpebedxana mHocyda M CTeKia OKOH, CKpumena wmeGelns,
konebanuch BHCSYME MPeAMETHI, TIPeIMETH! CABHIANKCH C MECTa, Nafiali IIpeIMEeTHI Ha
CTOJIE H MOJKAX, MOBPEJMIACh MTyKaTypka. B pafioHax BBIXO/la CKaJlBHBIX I0pOJ Ha
nobepeskbe NMpou3oNLTH ockinK. Ha o3epe Bo nbiy 00pa3soBaHCh MHOTOYHMC/ICHHBIE
TpeluHE! (e TonmmHoH 40 cM). Bo BpeMs 3eMIIeTpACEHAS BOJA BEIIIECKHBAIACH HA
Geper. BBu1 chBIIeH THXHIA ¢ NOCTENEHHBIM HAPACTAHAEM TIO/I3eMHEII Ty,

3aosepueiii: Jllonu B McIyTe BRIXOAHNM U3 A0MOB. B kpynHOGI0YHOM 31aHHK Ha
MATOM 3TaKe CKPHIENH TIONBI, OTKPBIBANMCH JBepH, Jpebesxana mocyja, CHIBHO
pacKauHBaIUCh BUCAYHE [TPEJMETBI, IPEJAMEThI CABHIAUCH ¢ MECTa, NaJay mpeMeThl
M3 [OCYIHOTO IKada, Ha MOTOJKE MOBPEINIIach IUTYKATYPKA.

Ierponasnosck: 3emnerpsAcenue omywand npudbmusurensho 40 cekyHn B
3/IaHHAX ¥ HA OTKPLITOM Bo3/yxe. B fomax ckpunenu nepekpbITHs ¥ MeGenb, CHIBHO
pacKauMBalMCh BHUCHYHE IMpeJMeTHl, He3akpeleHHas MeOelb, OTKPBHIBAIHCH IBEpH,
npebesskana nocyja M CTEK/Ia OKOH, [ajlalii HeYCTOMYMBEIE [IPEAMETEI, pacilieckaniach
BOJ[a M3 YalllKK, CTOABINEH Ha cToje. B HEKOTOPEIX 31aHUAX 00pa3oBantCh TPEIHHEI B
mTyKatypke H creHax. B roctunune «IlerponaBnopck» 3akIMHWIO B Inaxte mHQT, B
HOKOJIBHOM 3TaXke 06pa3soBaMCE TPEIIUHE] ITHPHHOH 0 1 cM.

I1. Ppibauumii: 3emietpscenue outywany npubnusurensio 40 cexynn. Jlionu B
HCIIYTe BBIXOOHIH H3 JOMOB. CKpHﬂGHH NoJjkl, MOTOITKH H MCGCJ'IL; PacKavHBalHCh
BHCSYHe npeaMeThl. Mebenk oToBHranach oT CTEH, OTKPHIBAIACH ABEPLb KadoB.,
Majiainy JIerkHe HeyCcToiuuBbIe mpeaMeThl. [T0ABHIHCE TPEIHHE] B INTYKATypKe.
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Kpyrobeperoso: 3emnerpscenue omymans npubnusurensao 60-70 cexynn Ha
BTOpOM O3Ta)ke JepeBiHHOro 3jaHus. Cnapmue npocHynuch. CKpHIENH NOAb H
MOTOJIKH, npeﬁea}xami nocyaa H CTeKlia OKOH, CKpHnena Meﬁe.ﬂb, Konebainuch BHCAYHE
HpeaMeTsl.

Ceiicmocranuusg Kpyrobeperoso: 3emiuerpaceHue oulymana B tedenue 50-60
CEeKyHJ B COCTOSHMH IIOKOS B 3[aHMH Ha mepBoM a3taxke. HaGurojanack I1UiaBHas
packayka, TPecK 3JaHus; CKPUIIENH MOJBl ¥ HOTONKHY, Apebesxkana rocyja, Konebanuch
BHcsaue npeamersi. O6pa3oBaiuch TPeNMHB! HA MOTOJIKE M CTeHAX LIMPHHOH 1 MM.
OcranoBuncs MasTHUK. COHIIO 3epKaio Ha ralbBaHOMETDE.

Ilaparynka: 3emnerpsaceHue ouymany B TedeHue 60 ceKyH7 Ha IATOM JTae
naHensHoro 3nanus. Cnasiine npocHynuck. Jliojn B uMcnyre BHIXOAWIH H3 IOMOB.
CkpHriennd 1oasl M MOTONKH, OTKPHIBAINCH JiBepH, jpebeskana mocypa, CKpHiena
mebens, Konebamucs BHCSYHE TIPeJMETHl, MpPeAMETHl CABHTANINCH C MecTa, Najaliy
npenaMeTel Ha CTONE H TI0JIKax.

Yere-Kamuarck: 3emnerpscenue outymanu npudnusurensno 60-70 cexynn B
GJI0YHOM 3/]aHMH Ha BTOPOM 3Take. JIIoau B HCITyre BRIXOJAMIH M3 J0MOB. CKpHIIENH
HoJBl M NOTONKH, Jpebeskana mnocyna, ckpumena mebenb, xonebanuch BHCIYME
npenMetsl. B mrTykarypke o6pa3zoBamuck TOHKHe TpeluHkl. O6pazoBaiich BONOCHEIE
TPELIHHEI B CTEHAX.

Bynxan Bumouunckuif, cnopruBHas 6aza «PojanukoBasy: 3emieTpAceHHe
ourymanu npubnausurensHo 60 cexyHa B JepeBsHHoMm ©anke. bamok cxpumen,
npebe3xany cTexna | nocy/a, Konebanuch BUCSIHE TPeIMEThI,

Meic Chnamo, mask «Kpyrmelii»:  3emierpsceHue OIyIanu B TedeHHe 65

CeKYHJ B OJHOIT@XKHOM INUIAKOOIOMHOM 3AaHWM. DN CHIBIIEH pPOKOYyIIMii,
BOJIHOOOpa3HBIH, HAMOMHHAIOUIMA HIyM KaMHernaja [OJ3eMHBIH TyIl, ene CIBIIIHBIHR
BHauase (3a 5 ceKyH/1 0 3eMJIeTPSCeHHs) H XOPOIIO BO BpeMs BCero 3emiueTpsceHus. B
3MaHHH CKpHIIENH TONBE H IMOTOJKH, npeﬁemxa.na nocyna, CTeKla OKOH, CKpHIlENa
mebens, KoneGaiuce BUCAYHME MPeAMETEH], TPeJAMeTH CIBHIAIMCE C MecTa. A Takke
MOBpeHNIach MTYKaTypKa: 00pa3oBalick TOHKHE TPEIIMHEl H OGBAIEI KyCKOB.

Meic Adpuka: 3emieTpsceHHe OLIYLIAN{, CTOS B OJHOSTAXKHOM JepeBIHHOM
3panuu. Konebanuce Bucsune npeametst. JIroau B uCIyre MOKHAAMA MOMEIIEHHA.

Kosbipesck, ceiicMoctanims: 3emaeTpscende oulyiand npubiuzntensio 150
CeKYHJ B OJIHO3TaXHOM JIEPEeBAHHOM 3/1aHMH. 3aKphIBalMChb JIBEpH, Konebanuch

BHCHYHE NMpeaMEThI.
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MHIBEKOBO: SEMIIETPZCCHHe OlYINAJIH Kak nNpOoJAOJIKHUTE/NBHEBIE IJTABHEIE
konebanus. Jlioau B MCryre BLIXOAHWIH M3 JIOMOB. B 37aHMM Ha TpeTheM 3Taxe
npebekana mocypa, xonebanuch BHcsuMe npeaMeTsl. B ofHO3TaXHOM AepeBSHHOM
joMe JpeGesana mocyna, KonebanMch BHCAYME TIPEAMETHI, CKpHIENH JBEpH,
noka4uBanach KposaTb. Ilepel 3emiieTpsAceHHeM Y ONpOIUEHHOro OBUIO OLLyLIEeHHE
TOLIHOTHL ¥ 6o B rpy/u (y onpowenHoro 6oasHoE cepLe).

Hukonsckoe: 3emieTpsceHHe OLIYMIand MAOBOJBHO JONIO B JIEPEBIHHOM
3/1aHAA. Bce «XOIMII0 XOMyHOM»: CKpHIIeNM MOJEIL, ApeGeskana nocyja, KoneGanuck
BHCHAYHE MMPEJMETEHI. Kopsku, coxos «OBoieBony: 3emierpsiceHne OMIATH Ha

TperseM dTake Onounoro noma. Mcmyramucs. Jlpebesxana mocyna, konebanuchk
BHCAYHE npeﬂme'rm.

I'MC Boponaasas: 3emierpAceHue OIIyLlami# B TedeHHe 60 ceKyHI Kak
KOﬂeﬁa.HHﬁ B HANpaBJICHHH C BOCTOKA Ha 3anaj. B OOHO3TAXHOM 3JaHUH KOI]CGZ‘UI'HCB
BHCAYHE TIPEIMETHI.

Hauuku: 3emnerpacenue outyuany B TedeHue 10 ceKyHz B COCTOSHUH IIOKOS B
3[laHuM Ha nepBom staxe. Crnerka kosiebamuch BUCSYUE TIPEAMETh.

Occo: 3emnerpsceHHe owymaind B TedeHwe 70 cCeKyHI B COCTOSHHH IIOKO4.
Hpebesxana nocyna, konebanuch BUCSUIHE MPEAMETEL

CoboneBo: 3emserpsiceHHe OIIYIIAAH KAaK JIerKoe MeJkoe KonebaHHe ¢
HanpaBJeHHEM C CeBepa Ha IO B COCTOSHHMH MOKOs (CHJeNH) Ha BTOPOM 3taxe. bruio
OlIYIIEHHE JIErKoro ronoBokpyxeHus. Konebanack moctpa.

Turnne: Kaganuck mocTpel, IO3BaHABANA [TOCY A,

Kpome maHHbBIX 0BieTa W OIpOCAa MECTHBIX JKMTeNeH NPHBOAMM 3[€Ch OLIYIIEHHS,
Habmogasmmecs B THXoM okeane:
Tuxuii okean, xoopauHarsl 54,67°c.n., 162.45° B nnasbaza «JKoMmMcoMombcK-Ha-

Amypey. Cyano uuio co ckopoctsio 11-12 y3mos B criokoiinom mope. Okono 239 26 m
MECTHOI'O BPEMEeHH CYHO Hadall0 MCIEITHIBATh CHJIBHYIO CMEIIaHHYI0 BHOpalHio,
MOXOXKYI0 Ha CJIEMHHI, KOTOpas MpOAoKanack NpHMepHO oAHy MuHyTy. Cyma,
HaXofIAlMecs Ha pacCTOAHHY 5 - 12 MHITB, OIIYIIAIM TO XKe camoe. 3a CYTKH [0 3TOro
Ha Cy/He OLLYIaTuCh HEOHOKPATHbIE TONYKH.
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