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Bynkannyeckne pou — 3T0 0COOBIN PEKUM CEHCMUYHOCTH, XapaKTEPH3YIOMIUICS OOJBIINM KOJTHYECTBOM
OTHOCHTEJILHO CITA0BIX COOBITHIA O€3 BBIPaKEHHOT'O OCHOBHOT'O TOJTYKA, TPOUCXOASIINX 32 KOPOTKUH IIPOMEKYTOK
BPEMEHHU B OIPaHMUYEHHOM MpOocTpaHCcTBE. OHM YacTO COMPOBOXKIAIOT U NPEBEILAIOT U3BEPKEHNS; CUUTAETCS,
YTO TaKOH PEXHUM CBSI3aH C IIPOLECCAaMU MHTPY3UN — BHEIPEHUSI MarMbl B TOPHbIE MTOPOJIbI O] IaBJICHUEM.
OpnHako KOHKPETHBIA MEXaHW3M UX MHUIIMAIIMU OJTHO3HAYHO €IIIe HE ompeerieH |5, 3].

B nanHOlf paboTe ¢ TOYKM 3pEHMsI CEHCMHUYECKOr0 PEXHMMa PACCMOTPEH psAJl BYJKAHUYECKUX POEB,
HAOJIOAABIINXCS B TPEAIPYNTHBHBIX (Pa3ax BYJIKAaHOB B 30HaX C pa3HOW MPHUPOION BYJIKAHH3MA
(cyOnykuuoHnHasi, pudToBas, «ropsuasi Touka»). OCHOBHOE BHUMAaHUE YJIEJIEHO [TapaMeTpy HakJIOHa rpaduka
noBTopsiemoct (b-value), Tak Kak W3BECTHO, YTO, B OTJIMUYKME OT TEKTOHUYECKOW CEMCMUYHOCTH, IS
BYJIKAHMYECKHUX MPOLECCOB HAOMIOAAETCSA MIUPOKUN CHEKTp 3HA4eHUH b (OT aHOMaJbHO BBICOKHX — OoJee
1.8, 1o anomanbHO HU3KUX — MeHee (.8) [4], oqHaKo NPUYUHBI 3TOTO B MOJIHON MEPE HE SICHBI.

B pesynbrare aHanuza BblJIEIE€H 0COOBII THN ByJIKAaHUYECKUX poeB. [[s1 HUX XapakTepeH MaTTepH pocTa
MarHUTY/Ibl ¥ YUCIIa COOBITHI OT Hayasa posi K KOHILY; TPH 3TOM OHH 3aBEPIIAIOTCS CHIIbHEHITUM COOBITHEM
B CEpUHU, a BCE IMPOYME KPYMHbIE COOBITUS TPYNIUPYIOTCS BO BPEMEHU HEMOCPENCTBEHHO Iepesa HuMm. B
PAcCCMOTPEHHBIX CITydasX TaKHe POM HAOIIOJAaNUCh B KOHIIE MPEAIPYNTHBHOH (asbl, U cpa3y MOCiIe HHUX
HA4YMHAJIOCh U3BEpKeHHUE. Takke MoKa3aHo, YTO BHYTPH 3TUX POEB 3HaUEHUE b HECTALIMOHAPHO BO BPEMEHHU:
OHO MCHSIETCSI OT aHOMAJIBHO BBICOKOTO B Hauase (0omnee 1.8) k «ximaccuaeckomy» (0koiio 1) mubo ymepeHHo
MOBBILIEHHOMY (0K0J10 1.5) B KOHIIE.

Takoe moBefieHNE XapaKTEPHO ISl TIEPEXOAHBIX PEKUMOB CEHCMHUYHOCTH B 11€JIOM [1] U COOTBETCTBYET
MO/IEJIN HBOJTIOIIUH Pa3pyLICHUs OT MaJIbIX MacIITa0OB K O0siee KpyIHBIM. B ciiyyae HHTpY31HU TaKoii epexo.q
MOJKET OIMCHIBAThCSI MOAENbI0 Xuia [2], paccMaTpuBarollel BO3HUKHOBEHUE BYJIKAHUYECKUX POEB Kak
paspylIeHHe MEepeMbIUEK B dIIEIOHE JaeK. B TakoM cilyyae aHOMajabHO BBICOKME 3HA4YE€HMsI b CBsI3aHBI C
HavyaJbHOM (a30il poeB BBIIEIEHHOI'O THIA, KOTJAa IPOUCXOAMT MHOKECTBEHHOE pAa3pYyIICHHE MEIKUX
nepeMbluek. Takxke MokazaHo, 4YTO TAKOM TUI POEB HE HA0JII01aeTCs IPU UHTPY3UAX B 30HaX TEKTOHUYECKOTO
pacTsDKEHUs — TaM, TJie BHEJAPEHUE MarMbl, BEPOSITHO, MPOUCXOJUT MO YK€ PACKPBITHIM TpEUIMHAM IpU
MEHBIIEM COIIPOTUBJIEHUH FOPHBIX MOPOJL.

Paboma sevinonnena npu punarncosoti noodepoicke Poccutickoeo Hayunoeo ¢ponoa
(npoexm Ne 25-17-00094).
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Volcanic swarms represent a distinct seismic regime characterized by a large number of relatively weak
events without a clear mainshock, occurring over a short period within a confined space. They often accompany
and precede eruptions; it is generally accepted that this regime is associated with intrusive processes — the
injection of magma into host rocks under pressure. However, the specific mechanism of their initiation has
not yet been clearly determined.

This study examines the seismic regimes of a number of volcanic swarms observed during the pre-eruptive
phases of volcanoes with different nature of volcanism (subduction, rift, and hotspot). Particular attention is
paid to the b-value — the slope of the frequency-magnitude distribution, as it is known that, unlike tectonic
seismicity, volcanic processes exhibit a wide range of b-values (from anomalously high, > 1.8, to anomalously
low, < 0.8). However, the reasons for this variability are not yet fully understood.

Our analysis identifies a specific type of volcanic swarm characterized by a pattern of increasing magnitude
and event rate from the onset to the end of the sequence. These swarms end with the largest event, while other
major events are clustered in time immediately prior to it. In the cases studied, such swarms occurred at the
end of the pre-eruptive phase and were immediately followed by an eruption. It is also shown that the b-value
within these swarms is non-stationary: it evolves from anomalously high values at the beginning (> 1.8) to
«classical» (around 1) or moderately elevated (~1.5) values toward the end.

Such behavior is typical of transitional seismic regimes in general and is consistent with the model of
fracture evolution from small to larger scales. In the case of intrusion, this transition can be described by
Hill’s model, which attributes the initiation of volcanic swarms to the failure of bridges within an en-echelon
dike system. In this context, anomalously high b-values are associated with the initial phase of such swarms,
when numerous small bridges fail. Furthermore, it is shown that this type of swarm is not observed during
intrusions in tectonic extension zones — where magma injection likely occurs along pre-existing open fractures
with lower host-rock resistance.
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