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I[Moctynuna B pepakuuto 25 utons 2007 r.

[IpuBozsiTest moApOOHBIE CBEACHUS O XapakTepe U JuHamuke rpudonHoi nesrensHoctr Oxuo-CaxaanHcKo-
ro razoBojionuTokiacTutoBoro (TrpsizeBoroy) Byiakana. OHU NONyUYEHBI B pe3yJbTaTe BU3yaJbHBIX HaOIO/e-
HUH B [IEPUOABI MKy KPAaTKOBPEMEHHBIMH M3BEpKeHUsIMU ByiikaHa B 1959, 1979 u 2001 rr. u ocobeHHO B
HepuoJl HenpepbIBHOro MOHUTOpHHTA (¢ 18 Hions 1o 03 centsiopst 2005 1.). MOHUTOPHUHT, TOMUMO HETIOCpe/I-
CTBEHHOT'0 HAaOJIIOZICHUS, BKIIIOUAJ TPEXPa30Bble M3MEPEHHsI TEMIIEPATYPhl U JaBJIICHUS BO3/1yXa, TEMIIepary-
PBI JKHUJIKOH JIMTOKJIACTUTOBOI MacChl, 3alOJIHSBILICH KpaTepHble yryOneHus psjaa rpudoHOB pa3InyHOro
THUIIA, a TAK)KE 3aMepbl KOJIMYECTBA ra3a, BhIICISBIIETOCs B ABYX HanOosee KPYIHbIX U aKTUBHBIX rpudo-
HaX, eKEeJHEBHBIH 0TOOP MPOO KUKON JTUTOKIACTUTOBOM MaCChl ISl IO CIIEAYIOIEr0 XHMUYEeCKOTO aHalu-
3a metonoM ICP-AES Ha nisith anemenToB (Al, Fe, Ca, Mn u Ba) u3 xparepa camoro kpynuoro P ['maBHoro,
win LlentpanbHoro rpudona. Pe3ynbrarbl MOHUTOPUHTA CPABHUBAINCH C JIaHHBIMH T10 €CTECTBEHHOM celic-
MHUYHOCTH, TIOJly4YeHHBIMU cUcTeMON HUu(ppoBbIX ceiicMocranuuii TDatYu TDatamarky, B urore Ha ocHoBe
MOJyYCHHBIX JJAHHBIX BIIEPBBIE JOKA3aHA PaHee JIUIIb MPEANoiarapIascs npsMas IpUIMHHO-CIIEACTBEHHAs
CBSI3b MEXJy AeATeNnbHOCTHI0 FOxHO-CaxamnHCKOro ra30BOI0JIMTOKIACTUTOBOTO ByJIKaHA, THHAMMKOI Belle-
CTBEHHOT'0 COCTaBa N3BepraeMoii ero [ J1aBHbIM rpU(OHOM >KUIKOU JIUTOKIACTUTOBOM MacChl U PErHOHAILHO-
JIOKaJIbHOM €CTECTBCHHOM CEHCMUYHO CThI0. OIIMH U3 U3MEPSEMBIX JIEMEHTOB, @ MMCHHO Al, B CBOCH TrUHAMU-
K€ MPOSBISIET JOCTATOYHO OTYETIUBYIO IPOrHOCTHYECKYIO POJIb.

Kntouesvie cnosa: ra30BoX0IUTOKIACTHTOBBIN BYJIKaH, TpH(OH, MOHUTOPHHT, eCTeCTBEHHAS ceilcMUY-

HOCTb, B36p000-Ha}1BI/Il’; JHUHAMHKA, BellleCTBEHHbI cocTas, XUMHYeCKHI aHaJIu3,

o. Caxaann.

BBEJEHUE

B nesitenpHOCTH OONBUTMHCTBA Fa30BOOIUTOKIIAC-
TUTOBBIX BYJKAaHOB CPaBHUTEIBHO KPATKOBPEMEHHBIE
ctagauu OypHOTo (POHTAHHOTO) U3BEPKEHUS HACHIIICH-
HOM ra3oM U BOJOH JIMTOKJIACTUTOBOM MacChl CMEHSIOT-
cs Oornee MUTeNbHOW TpUOHHOHU cTanueil, korma Ha
BYJIKAHE BO3HHUKAIOT (MJIM COXPAHSIOTCS C MPOIIIOro)
JIOBOJILHO CBOE0Opa3HbIe (hOPMBI BYyJIKAaHHYECKOH aes-
TenbHOCTH P rpudonsl. OHU IpencTaBIEHbl Pa3IHYHBI-
MH (popMaMH ByJIKaHMYECKUX MOCTpoeKk P oT Bo3BHIMIA-
IOIIUXCS] YCEUEHHO-TIPaBIIIBHBIX KOHYCOBHIHBIX (hOpM
710 00BaIbHO-KOTI000pa3HbIX. KparepHble yrmyOneHus B
IIpUBEpUIMHHOMN yacTu P y nepBsix u B LeHTpe Py BTO-
PBIX, CBSI3aHBI C TOABOAALINMHU KaHAJIaMH, 0 KOTOPBIM
Yyepe3 OJHO MM HECKOIbKO OTBEPCTUI Ha JAHE KpaTepoB
MOCTYMAIOT Ha MOBEPXHOCTH I'a3, BOAA M PaKMKEHHAsS
UMM JIUTOKJIACTUTOBAS Macca.
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[Ipu u3ydeHun ByIKaHOB, BOOOIIE, U ra30BOOH-
TOKJIACTHUTOBBIX, B HaCTHOCTH, OCHOBHOC€ BHHUMAaHUEC HC-
cienoBaTely 00palarmT, Kak MpaBUilo, Ha JTarbl Oyp-
HBIX I/ISBep)KeHI/Iﬁ B ACATCIbHOCTU BYJIKAHOB, IIOYTH HI-
HOPHUPYS IIPU DTOM IIPOMEKYTOYHYIO MEXKY U3BEPIKEHHU-
AMU TPUDOHHYIO CTauI0. Mexay TeM, 3Ta CTaausl MO-
JKET 0Ka3aThCs OYCHb BAXKHOM BO MHOTIMX OTHOIICHUSIX
U, IPEXKJe BCEro, B MOHUMAaHUK OOIIMX MIPOLECCOB BYJI-
KaHn3Ma U UX CBA3U C APYT'UMH NPUPOJAHBIMUA SBJICHUS-
MU, HallpUMep, ¢ €CTECTBEHHONW CeCMHYHOCThIO. JlaH-
Has paboTa MOCBSIICHA aHAINU3Y PE3YJIbTaToB Halmroe-
HUH 3a JeaTenbHOCThI0 FOxH0-CaxaanHCKOro razoBoj10-
JUTOKJIACTUTOBOTO ByJKaHa: 1) BO BpeMs MPOJOIIKH-
TEJIbHBIX MEPUOJ0B MEXIY KPAaTKOBPEMEHHBIMU U3BEP-
JKEHUsMH BynkaHa B 1959 (mepBas To4HO 3aUKCHPO-
BaHHAs Jata OypHOTO U3BEPXKEHUS 3TOTO ByiKaHa), 1979
u 2001 rr., 2) B 2002P2005 rr. Bo BpeMs ouepemaHOu
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rpuOHHON CTaaNuU B €ro JESATENbHOCTH, HayaBIICiCs
nocyie OypHOTO M3BepxeHHs B KoHIe Aekadps 2001 r.,
BKJIHOYas pe3yJbTaTbl MOYTHU TPECXMCECAYHOI'O HEIIpEC-
PBIBHOTO MOHHUTOpHUHTA B niepuof 18 ntonaP3 centsadps
2005 . Pabora MeToanuecku cesach K cOOpy U aHAIH-
3y pe3yabTaTroB HaOMrOeHMIA 3a TPU()OHHON e TeNbHO-
cTbi0 I0kHO0-CaxaauHCKOro ByJIKaHa, IPOBEACHHBIX 10
MoHuTOpuHra jerom 2005 r., caMOMy MOHUTOPUHTY H
COTIOCTABJICHUIO TIOTYYCHHBIX IPU 3TOM PE3yJIbTaTOB C
JTAHHBIMM 110 €CTECTBEHHOM CeMCMUYHOCTH fora o. Caxa-
JIMH, TIONY4YEHHBIMH CEThIO IU(POBBIX CeHCMOCTaHIUN
TDatYu TDatamark¥ B neprnoa MOHUTOPHHTA.

METOJUKA

MeTonuKka HEIPEPBHIBHOTO MOHUTOPHHTA JIETOM
2005 r. ocHOBBIBaJIaCh HA paHee MPOBEACHHOM (JIETOM
2001 r.) xpaTKOBpEeMEHHOM MOHHMTOpHUHTE Ha HOkHO-
CaxalMHCKOM BYJKaHE TPYNIOH CTYJEHTOB U acHu-
paHTOB U3 I. BraguBocToka BO INIaBe ¢ HAyYHBIM CO-
TPYAHUKOM THXOOKEaHCKOTO OKEAHOJIOTHYECKOTO MH-
crutyta IBO PAH A.C. ActaxoBbim [2]. [ToMmumo He-
MOCPEACTBEHHOTO €KEAHECBHOTO HAOIIOACHUS 3a TpU-
(OHHOM MEATENbHOCTHIO HA BYJIKAaHE MPOU3BOAMINCE
TpexpazoBbie (B 9, 12 n 18 yacoB) u3mepeHus Temre-
paTypsl U AaBICHUS BO31yXa, TEMIIEPATyphl JTUTOKIAC-
THTOBOW Macchl, 3alOJHSIBIICH KpaTepHbIe yrayoie-
Hus 16 TpupOHOB Pa3IUIHOrO THIA, 3aMEPHI KONIHUe-
CTBA ra3a, BBIACIABIIEIOCS B ABYX HanbOonee KpymHBIX
U aKTUBHBIX IpU(OHAX, exKeJHEBHbIC (B 12 4acoB THs)
0oTOOpBI NPOO KUJIKON JUTOKJIACTUTOBOH Macchl M3
Kparepa camoro kpymnHoro P I'maBnoro, mnu Llent-
pansHOTO P rpudona. HaBecku u3 stux npo0, BHICY-
IICHHBIX B My(eNbHON Ieun, OTIpaBIsuINCh B I. Bia-
JUBOCTOK B J1a0OpaTOPHIO KOJIEKTUBHOTO MOJb30Ba-
HUS IS OIPENeNICHUs] COepKaHUI B HUX IATH dJIe-
MmeHnToB P Al, Fe, Ca, Mn u Ba P metonom ICP-AES
(ucnonuutens H.B. 3apyOuna).

TeMmnepaTypa OKpy>KaroIlero Bo3ayxa 1 JUTOKJIa-
CTUTOBON MacChl B KpaTEpHBIX yriayOiaeHusx rpugdo-
HOB 3aMepsach MUMPOBBIM TEPMOMETPOM C BOJOHEII-
POHHUIIAEMBIM CTAJIBHBIM LIynoM AIuHOH 20 cM (pas-
pemenue npubopa B auanazoHe ot P50 no +200 °C
cocrasiser 0.1 °C). JIutokiaacTuToBas Macca HEMmoc-
PEACTBEHHO HEpe] U3MEPEHUEM ClIerka IepeMenInBa-
Jack LUIyTIOM TepMoMeTpa. JlaBieHue Bo3ayxa 3amepsi-
J0Ch TUIOBBIM 0apoOMETpOM C IeHOW neseHus | MM
pryTHOTO cTosnba. J1eOuT rasa B rpudoHax U3MepsIics
HanboJee IPOCTBIM U PACIIPOCTPAHEHHBIM CIIOCOO0M
P 3amepoM ¢ MOMOIIBIO CEKyHIOMEpa CKOPOCTHU BBI-
TECHEHUS BOJBI U3 OMPOKUHYTOW HaJ TpudoHOM Oy-
TBUIKU TOJAHUMAIOIIUMHUCS CHU3Y ITY3BIPSIMHU Ta3a, co-
OupaeMbIMHU HOTPYKEHHOM B KpaTepHOE yriayOneHue
LIIMPOKON BOPOHKOM.

PE3VJBTATHI UCCJIETOBAHUN U AHAJIU3
XapaxkTep AesiTeJJbHOCTH IPH(OHOB

B oriauume oT MOMEHTOB OYypHBIX H3BEPKCHHI
IOxH0-CaxanuHCKOIo By/JKaHa, KapIUHAIbHO MEHSBILUX
Ha HEeM reoMop(onorndeckyro CUTyanuio, B 6ojee Ju-
TeJbHBIC NIEPUOABI TPU(POHHBIX CTaAUN 00ImIas 00CTaHOB-
Ka Ha BYJIKaHE Pe3KUX M3MECHEHUI He mpeTteprenana. [lo-
BUIUMOMY, COXPaHAIOCH OkoIo 50 rpu(oHOB B TEUEHHE
Bcero nepuona HabmoneHuit. B 1928 1. B cBoell cTarbe
@. Caiiro [13] ynomunaer o 40 rpudoHax Ha ByJIKaHE.
HenocpencreenHo nepen ussep:xenueM B konue 2001 1.
nXx HacuuThiBasiock 45P46, nocne storo uzsepxenus P 50
[7, 10, 11]. JIerom 2002 1. unc10 TPUGPOHOB COCTABIISIIO
55P56, a Bo Bpemst Morutopunra 2005 . P 60P70 (puc. 1).

ITomHOCTBIO COXpaHsuICS OOLIMII HENpEepbIBHBIN
psin rpuGOHOB OT BHICOKUX KPYTOCKIOHOBBIX KOHYCO00-
Pa3HBIX HA OTHOM KOHIIE Psiia 10 HU3KHUX IMOJOT0CKIIO-
HOBBIX KOTI000pa3HbIX P Ha apyroM. DTOT psj HaXOqUT-
csl B IMPSIMON 3aBHCHMOCTH OT KOJIMYECTBA M KauecTBa
(cocTaBa M KOHCHCTEHIIMH) M3BEPracMbIX TpH(poHAMHU
MIPOIYKTOB CBOEH JesiTenbHOCTH P rasa, Boasl U, 0co0eH-
HO, JTUTOKJIACTUTOBOM Macchl. UeM B OOJIBIIIEM KOJIHYE-
CTBE U T'ylie OblIa n3Bepracmast JMTOKJIACTUTOBAsI Mac-
ca, TEM BBIIIE M KPyde OKa3bIBAIUCH CKIOHBI KOHYC000-
pasHbIX TpU(OHOB, U HAOOOPOT.

ITouTn He M3MEHMIIOCH YHCIO U MECTOMOJIOKECHUE
IPYNIIHAPOBOK TPU(POHOB, XOTS HEKOTOpPbIE TPUGOHHI B
IPYNIHPOBKAX NEPEeCTaBaIN AKTUBHO ACHCTBOBATH U I0O-
CTETICHHO 3aChIXalli, HO PAJOM C HUMH, B BHJIE MUKPO-
rpu(OHYNKOB, BO3HUKATIH HOBBIC, KOTOPbIE, aKTUBU3H-
PYSCh, IPEBpALIAIUCh B KPYIIHBIC TPU(OHBEI.

MeTCOPOHOFI/I‘leCKaﬂ obcTaHOBKA

ITorona na IOxHO0-CaxaluHCKOM BYyJIKaHE B II€pU-
ol MoHuTOpuHTa jetoM 2005 1. OblIa B 11€JIOM CpaBHU-
TEJIBHO TEIUION U 3acynuinBoi. M3 77 mMOXKATUBBIM ObLI
21 nenb. Hanbompliee KOIUYECTBO MOKIJIUBBLIX JHEH
MIPUXOIUTCS Ha KOHell ntonsiPHauano aBrycra (6 nHei) u
Ha KoHel aBryctaPHadano centsaops (10 mueit). Hoxan
ObUIN CPAaBHUTEIHHO KPATKOBPEMEHHBIMHU, HE BBIXO/S 32
mpesienbl OMHUX (6 coy4yaeB) WiH IBYX (4 ciydasi) CyTOK,
KpoMe MHTepBasia BpeMEHHU ¢ 27 aBrycra 1o 2 CeHTI0ps.

AtmocdepHoe gaBlieHHe, H3MEPsieMOe Ha BYJIKaHE
Ha BbIcOTe OKoJo 300 M Hax ypoBHeM Mops (puc. 2),
OBLIO TOCTAaTOYHO YCTOHYMBBIM C NMPEOOIaaHnueM 3Ha-
yeHui B uHTepBane 727P733 MM pryTHOTO cTonba mpu
O4YeHb HEOONBIIOM O0IEM POCTE OT KOHIA UIOHS K KOH-
1y aBrycra. Haubomnee oT4eT/inBOi 0COOEHHOCTBIO B T10O-
BeJleHHH aTMocdepHoro nasiaeHus Ha FOxHo-CaxanuHe-
KOM BYJIKAHE SIBIISIETCS IPUYPOUCHHOCTH OOJIBIIIMHCTBA
MHHHMYMOB, BKJIIOUasi aOCOMIOTHBIN MHHUMYM 18 ntons,
K JOXJJTMBBIM MHTEpBasaM, a OONBIIMHCTBA MaKCUMY-
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Puc. 1. Cxema rpudonoB Oxuo-Caxanuackoro razoponoiutoknactutoBoro (TrpssesoroY) Bynkauna: A P nerom
2002 r. (mociie u3BepxkeHus B Kouie aekadops 2001 r.), b P metom 2005 r. (Bo BpeMs HOJTOBPEMEHHOTO MOHHUTO-
puHTa).

1P13 P pazuoBugHoctu rpucdonos: / P I'maBHeIi rpudon n ero THamapuukV, 2 P kpynHbIe KPYTOCKIOHOBEIE, KOHYCOBUIHEIE,
aKTUBHO JAeicTByromue, 3 P To ke, uto u 2, HO Bblicoxiue, 4 P To ke, 4To U 2, HO ¢ HEPOBHO-KOMKOBATBIMU KPYTBIMU
CKJIOHaMH, 5 P HeOobIIe KOHYCOBHIHBIE, aKTUBHO JAelcTBytomue, 6 P To ke, uto u 5, HO BeIcoxmue, 7 P Mmukporpudonun-
KU KOHYCOBHUJIHbIE, aKTUBHO AelcTByromue, § P To xe, 4yTo u 7, HO Bblcoxmue, 9 P kpynHble U CpelHHE OJOTOCKIOHOBEIE,
KOTII000pa3Hble, aKTUBHO AcicTBy0Imue, /0 P To e, uto u 9, HO Beicoxmue, // P HeOONbIINEe HIIH MEIKHE MOJOT0CKIOHO-
BbI€, aKTUBHO AeicTByouue, /2 P To xe, 4yto u //, HO Beicoxmue, /3 P npoMekyTOUHbIE MEXKIY KPYTOCKIOHOBBIMU KOHYCO-
BUJIHBIMH ¥ MOJIOTOCKJIOHOBBIMH KOTI000Pa3HBIMHU € IIYOOKMMHU BOPOHKOOOPA3HBIMU KpPaTEPHBIMH yIIyOJICHUSIMHU, aKTHBHO
nelicTBylomue Uian 3aceixatomue; /4 P rpynnupoBku rpudoHOB U UX HOMepa; /5 P rpaHHIBI CBEXero JUTOKJIACTHTOBOTO
MoJIsl, BOSHUKIIEro B KoHIe aekadpst 2001 r.; /6 P monkoBooOGpa3HbIe yBalbl, 0CIOKHIIOMNE pesibe(d MPUBEPIINHHON YacTH
BynkaHa; /7 P BHeMacmTaOHOE pacloIOKEHHUE OTACIbHBIX I'PHU(POHOB C YKa3aHUEM pacCTOSTHUN Mexy HuUMH; /8 P kxpaeBrie
OTpaHWYECHUS T'PHPOHHBIX IOJIOC.
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MOB, BKJIIO4Yasi aOCOMIOTHBII MakCcUMyM 25 aBrycTta, P x
0e310KUTUBBIM HHTEPBAJIaM.

bonpuieil U3MEHYMBOCTBIO MM KOHTPACTHOCTBIO
oTaMuajach TeMIeparypa OKpYKAIOLIero BO3ayXa
(puc. 2). Haubonpimme u3MEHEHNs TeMIEpaTypsl B AHa-
naszone 10P30 °C nabmrogarorcst B 12 yacoB, HAaUMEHb-
mue P B quanazone 9P25 °C P B 9 uacos, a cpegnue P B
nuanasone 12P29 °C P B 18 vacos. Ilpu cpaBHeHuu rpa-
¢uKN XapaKTepU3yIOTCs OONBIINM CXOACTBOM APYT C
npyrom. Ha 3To yka3eiBatoT 1 BbICOKHE KOA(PHUIIUEHTHI
koppessitun P 0.88 (i Temnepatypsl Bo3ayxa B 9 u 12
gacoB), 0.86 (st Temmeparyps! Bo3ayxa B 12 u 18 ga-
coB) u 0.70 (Ui Temnepatypsl Bo3nyxa B 9 u 18 vacos).
Ha Bcex rpaduxax B OCPEJHEHHOM BHJE BBIACISIOTCS
TpH O0MMX MakcuMyMma P B KOHIIE HIOHS, B CepeAMHE
UIOJIS U B IIEPBOM IIOJIOBUHE aBrycra. MakcUMyMsbl pas3-
JICNICHbl TaKUMH XK€ OOIMMH MHHMMyMaMHu P Mmexmy
UIOHEM U UIOJIEM, MEX/y HIOJIEM M aBTYCTOM, B TPEThei
JeKajJe aBrycTa U B caMOM Hadase ceHTs0ps. Ilpuuem
BIIOJIHE €CTECTBEHHO, YTO BCE MUHUMYMBI, HE TOJBKO
o0mmue, HO U JIOKAJIBHBIC, JOCTATOYHO CTPOTO OTBEYAIOT
JIOK/UIMBBIM M CPABHUTEIIHLHO XONOJHBIM JTHSIM, @ MAKCH-
MYMBI P TEIUIBIM U aXke XKapKUM COTHEUHBIM JTHSIM.

TemneparypHblii pexxuM rpu¢goHoB

B o01meii c1o)KHOCTH TemIeparypa 3amepsiiach B
16 rpuconax P B ['maBHOM rpudone u ero THanapuuxeV,
BO BCEX IATU BBICOKHX KPYTOCKIIOHOBBIX KOHYCO00pas-
HBIX rpuoHax 1V rpynmel, B MATH HU3KHUX TTOJOTOCKIIO-
HOBBIX rpudonax III rpynnsl B npuBepIIMHHON YacTH
XOJIMa-BYJIKaHa, B OTAEIBHBIX KPYIHBIX KOTI000Pa3HBIX
rpucdonax Bo II (1), VI (1) u VII (2) rpynnax. CpaBHu-
Basl MOJyuCHHBbIC IpauKu U3MEpEHHUH (puUC. 2), MOXKHO
3aMEeTUTh MPHUCYIIHE UM OOIIHEe O0COOCHHOCTH: TPEHI
MOCTENEHHOTO HEOOIBIIOTO POCTAa TEMIIECPATyPhl B TPU-
(oHaX ¢ KOHIIA UIOHS 1O KOHEI[ aBTyCTa U HAJTMYUE TPEX
MaKCUMYMOB, pa3AeICHHBIX MUHUMYMaMH, aHaJOTH4-
HBIX TOYHO TaKUM €, OTMEUABIINMCS Ha rpauKax TeM-
HepaTyphl OKpYyXarolero Bo3nryxa. TakuM obpazom, 3a-
MepseMas B rpudoHax Temmneparypa B OCHOBHOM 00yc-
JIOBJIEHA MECTHBIMHU MOTOJHBIMHU YCIOBUSIMH.

I'pacduku Temneparyps! B [maBHOM rpudoHe U ero
THamapHuke Y, uMeronux o01ee 0CHOBaHHWE TUAMETPOM
0KoJI0 5 M U BelcoTy okoiio 1 My THanapuukaVu 1.3 my
I'maBHOTO TpUdOHa (pHC. 2), B IETIOM OYCHb MOXOXKH U
MOYTH MOJO0OHEI ApyT Apyry. OnHako oHM Oonee cria-
>KEHHBIE U MEHEe KOHTpAcTHbIe y [maBHOTrO rpudoHa 1o
cpaBHeHuto ¢ THanmapHukoMY, ¢ MOCTENIEHHBIM YBEIUYE-
HHEM aOCOTIOTHBIX 3HAYEHUH 1 KOHTPACTHOCTH OT 3aMe-
poB B 9 yacoB k 3amepaM B 18 gacos. Tak, y ItaBHOrO
rpudoHa aOCONMIOTHBIE 3HAYCHUS, U3MepsieMble B 9 da-
CcoB, MeHSIOTCS OoT 9.5° 1o 14.5 °C, B 12 yacos P ot 10 50
15°C, u B 18 wacoB P or 10° no 15 °C; B THanapuukeV

9T 3HAYEHUsI U3MEHSAIOTCS COOTBETCTBEHHO B 9 yacos P
or 10° no 15 °C, B 12 wacoB P or 11° o 17.5 °C, B 18
yacoB P ot 11° o 18.5 °C.

C stumu rpauKaMu CXOIHbI TpaduKu Temmepary-
PBI JTUTOKJIACTUTOBOM MacChl BO BCEX ISITH BBICOKUX
KPYTOCKJIOHOBBIX TpudoHax IV rpynmsl, 0cCOOEHHO B
rpudonax V-1, IV-2 u IV-3 (puc. 2). Otum rpudonam
TaKXe CBOMCTBEHHBI HAMOOJBIIINE 3HAYCHUS TEMIIEpary-
pBL, U3MepeHHbIe B 18 yacoB, Haumensiue P B 9 vacos,
cpeanue P B 12 yacos. OTMeuaeTcst HaTU4KUE Tpex 00-
IIUX MAaKCUMYMOB, Pa3[eICHHbIX O0INMU MUHUMYyMa-
MU, OTBEYAIOIINX OMHUCAHHBIM MOTOJHBIM YCIOBUSAM, HE-
0omNbII0i OOIIMIA MOBBIIAIONINI TPEH]T ¢ KOHIIA WIOHS
10 KOHEI[ aBrycTa, a TaKXXe JI0CTaTOYHO CTPOroe COBIIA-
JICHHE T10 JJaTaM MAaKCUMAJIbHBIX I MUHUMAJIBHBIX 3Ha4e-
Huii. HexoTopsle pasnuuus, HanpuMmep, pasHblid Auamna-
30H 3HadeHuil (13P25 °C B rpudone IV-1, 10P17 °C B
rpucone V-2, 14P25 °C B rpudone IV-3) unu cyme-
CTBEHHO pa3Hasi KOHTPACTHOCTh 3HAYCHUH (OUEHb BBICO-
kas B rpudonax IV-1 u IV-3 u cunbHO crimakeHHast B
rpudone [V-2) roopsiT 00 MHAUBUIYAIBEHBIX 0COOCHHO-
CTSIX 3TUX I'PUGOHOB.

Pe3ko OTIMUaroTCsa OT OCTaNbHBIX Tpa(UKU TeMIe-
parypsl B rpudonax IV-4 u IV-5 B IV rpynne BeIcOKHX
KPYTOCKJIOHOBBIX TPpHU(OHOB. B HUX MJIOXO BEIPAXKEHO
pasaeneHue Ha XapakTepHbIE AJS BCEX APYTHX TpHQO-
HOB 00IIMie MAKCUMYMBI U MUHUMYMBI. OHH IJIOXO KOP-
PETUPYIOTCS MEXKAY cO00H U C OCTATBHBIMU IPUPOHAMHU
370l rpynmel. Tak, B rpugone 1V-4, xapakrepusyromniem-
Csl caMbIM HHM3KUM JAMANIa30HOM M3MEHYMBOCTHU 3HaYe-
Huit Temneparypsl (10P15 °C), momHOCTBIO OTCYTCTBYET
MePBBIN O0IINH MAKCUMYM B KOHIIE HIOHS, MAKCUMaJIbHO
BBIpAXXCHHBIN Ha rpaduke rpudona IV-5. Bee atu pasz-
JIMYUS], BEPOATHO, OOBSICHAIOTCSI HEKOTOPBIMH CIIEHU(H-
YECKHUMHU OCOOCHHOCTSIMU B CTPOCHHUH U XapakTepe Aes-
TENBbHOCTH 3TUX JBYX I'pU(OHOB: HAPUMEDP, HATUIHEM
MHOTOYHCIICHHBIX MUKPOTPU(OHYUKOB Ha I0’KHOM CKJIO-
HE U y MOAHOXHUS rpudoHa V-4, akTUBHO 1eHCTBOBAB-
IIMX B KOHIIC HIOHS U Hadajie UIONA, a TaKXKe PE3KO U3-
MEHYMBBIM U HEYMOPSIOYCHHBIM XapaKTEpPOM JIEsATEIIb-
HocTu rpuona IV-5 B TeueHne Bcero nepuoaa HadIo-
nennit netom 2005 1., KOTOPBIA TO PE3KO AKTUBU3ZUPO-
BaJICS IO YPOBHS CaMOI0 aKTHBHOTO TpH(OHA, TO CTOIb
K€ PE3KO CHIYKAJI CBOIO AKTUBHOCTH BIUIOTH JIO MOJHOTO
MIPEKpalIeHUs] CBOCH ESTEIBHOCTH.

[TonoOHas kapTUHA HAOMIOAACTCS M B HUZKHUX IO-
JIOTOCKJIOHOBBIX HJIM KOTI000Pa3HBIX IpU(OHAX B TPyI-
nax II (1), IIT (5), VI (1) u VII (2). ¥ HUX MOXKHO OTMe-
TUTH CIIEAYIOLIME 001Iune sl BceX Tpu(OHOB 0COOSHHO-
CTH: IpsSMasi U BBICOKAsl 3aBUCUMOCTh OT HOTOJHBIX yC-
TOBUH, npeobnaaronie HauOoIbIINe 3HAYCHUS TeMIIe-
parypsl 3amepoB B 18 uacos, Haumenb1ue P B 9 yacos u
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Puc. 2. M3meHenue naBiieHus Bo3ayxa (p), remrneparypbl Boznyxa (75) ¥ JIMTOKIACTUTOBONH MacChl B Kparepax
rpudonos P I'masuoro (7y), THanapuukaV (7) 1 nsiTH BBICOKUX KOHYCOOOpasHbIX KpyTOCKIOHOBBIX (1, 1o, T3,
T4, Ts), usamepsiembix Ha KOxHO-CaxaanHCKOM Ia30BOJOJUTOKIACTUTOBOM Bysikane B 9, 12 u 18 yacoB exeaHeB-
HO, IMOTOAHBIX YCJIOBUW U €CTECTBEHHOHU celicMuuHocTH B nepuoa 18 utons P 3 centsops 2005 .

1P4 P nunum poes 3emuerpsacenuii: / P 26P27 asrycra, 2 P 29P30 utonst, 3 P 26 utons, 4 P Bcex npouux; SP7 P remneparyp-
Hble rpaduku: 5 P B 18 wacos, 6 P B 12 wacoB, 7 P B 18 yacoB; 8§ P noxnnuBbie THU.



30 Menvnuxos, Epwos, Kum Yyn Yu, Cen Pax Ce

cpeanue P B 12 gacoB, 00bIIOE CXOACTBO Ipa(HUKOB
TEMIIEPaTypbl Ul BCEX TPEX 3aMEPOB, a TAK)KEe HAJIUUME
JIOCTAaTOYHO OTYETIMBBIX TPEX OOIIMX MAaKCUMyMOB, Pa3-
JIeJI€HHbIX MUHUMyMaMH. OHaKO OTMEUaTCs U HEKO-
TOpBIE crielupuIecKe, Cyryoo HHINBUIYaIbHbIC Uep-
Tbl. Hanpumep, pe3ko pa3iauyHbli XapakTep U3MEHEHUH
B 3HAUEHMSIX TEMIIEPATYPBl: BBICOKO U3MEHUYMBBIN B IIU-
POKOM JAMamna3zoHe 3HaueHUil y ogHux rpudonos (ot 11
10 26 °C y onnoro u3 rpudonos B Il rpynne) u maio
U3MEHUYUBBIA MU CIVIAQXKEHHBIH C Y3KUM JAMAIa3oOHOM
3HaueHuit Py npyrux (ot 13 no 20 °C y ogHOTro M3 rpu-
¢onos B III rpynne, or 10 no 18 °C y rpucona so II
rpynne, ot 11 1o 18.5 °C y rpudona B VI rpymnme).

I'a3oBblii pexuM rpuoHoOB

Habmronenus 3a razoBbiM pesxxumoM HOxno-Caxa-
JIMHCKOTO BYJIKaHA SIBISIOTCS OJHUM U3 HanOoJee Bax-
HbIX MOMCHTOB B BBIICHCHHUH JHUHAMUKH FpH(bOHHOﬁ Jac-
aTeabHOCTH. OOLIENPUHATO MHEHHUE, YTO a3 UTPaeT OC-
HOBHYIO, a [I0 HAIlleMy MHEHMIO, U BETYIIYIO POJIb B 00-
Pa30BaHUM U JESITEIHHOCTH BCEX Ta30BOJOIUTOKIACTH-
TOBBIX BYJIKAHOB M BYJIKaHU3Ma BOO6II.[€, npuvieM HE
TOJILKO BO BpeMs aKTUBHbBIX U3BEPKEHUN BYJIKaHOB, HO U
B IIPOMEXKYTKAX MEKY U3BEPIKEHHUAMU, TO €CTh BO Bpe-
MS TPH(OHHBIX CTaUH.

B nepuon monntopunra 2005 r. Bce rpu¢oHbI Ha
BYyJIKaHE B TOM WMJIM MHOMW cTeneHu razuposanu. /s usz-
MEPCHUA KOJIUYCCTBA BBIACIABIICTOCH rasa OBIJIH BEI-
OpaHbl J1Ba HauOolee MOAXOAAIIUX JJIA ATON e TpU-
¢oHa, CPaBHUTEIBHO aKTMBHO U yCTOHYMBO ra3upylo-
mux: THamapuaukV u3 IV rpynnsl BEICOKHX KOHYCO00-
Pa3HBIX KPYTOCKIOHOBBIX IPU(OHOB ¥ OJAUH HU3KHH MO~
JIOTOCKJIOHOBBIN KOTII000pa3HbIi rpu¢oH u3 1l rpynmsr.

[Tomyuennsie rpaduku nedUTa raza Npu COMOCTaB-
JICHHUU ¢ Tpa(uKaMu TEMIIEpaTypbl U AABICHUS OKpyXkKa-
IOIIeTo BO3ayXa (puc. 3) MOKA3bIBAOT MPAKTUYECKHU MOJ-
HOE OTCYTCTBHE KOPPEJSLIMOHHBIX CBSI3€H MEXKIY 3TUMHU
napaMmetpamu. Hanpumep, xo3ddunuent xoppensuun
MEXy TeMIlepaTypoil Bo3myxa B 18 4acoB u neOUTOM
rasza B To xe camoe Bpems paseH 0.01, a mexxy nedurom
rasa B 9 yacoB u nasieHuem paset 0.14.

B 6onee crabunbsHo razuposasmem THanapuukeY
npeoOnanammuil 1uana3oH konebanuii 1edurta rasa He
BBIXOJWI 3a mipenensl 4P10 mut/c mpu aOCONOTHOM MU-
HuMyMe B 3 mi/c B 18 gacoB 3 urons u abCOIIOTHOM
Makcumyme B 16.5 mui/c B 12 gacoB 22 uroHs. ['opazno
OoabpIIMMHU KOJICOAHUSAMHU B AcOUTE Ta3a XapaKTepHu30-
BaJICS TOJIOTOCKJIOHOBBIN KOTI000pasHelii rpudon u3 11
rpynnsl. [Ipeobnamaromuii 1uana3oH koneOaHull B HEM
coctaBisl 4P14 min/c npu modTH HyJIEBOM a0CONIOTHOM
MUHUMYMe 1P2 ceHTSI0ps, mprueM MpakTUIEeCKH BO BCEX
Tpex 3amepax B 9, 12 u 18 yacos, a aOCONIOTHBIN MaKCH-
MyM B 26.5 mir/c Obu1 3ameper B 9 wacoB 17 urons. Kpo-

Me TOTo, 3TOMY I'puQoHYy, B oTiuyue oT THamapaukaV, B
ropaszno OosblIelt Mepe CBOMCTBEHHA HEKOTOpasi Mepuo-
JUYHOCTH OoJiee KpymHOro paHra P yepenoBanue cpas-
HUTEIBHO JUINTEIbHBIX 3TAllOB OTHOCHUTENIBHO ITOBBI-
IICHHOTO Ta30BBIJICICHNUS, Pa3AeICHHbIX 0osee y3KUMU
MPOMEXKYTKAMH OTHOCUTEIFHO HU3KOTO I'a30BBICICHHUS.
CpaBHUTENBHO BBICOKON KOPPEJIILIMOHHON CBS3bIO
XapakTepusyrorcs rpaduku nebutaraza s 9, 12 u 18 ga-
COB, HO B KaXJIOM U3 TPU(OHOB B OTACIHHOCTH, IIPaBAA,
WHOIJIa CO CMEILIEHUEM 3HaueHHil 1o BpemeHu Ha 1P2
CYTOK B Ty WJIU IpYyTYI0 cTopoHy. Hanmpumep, ko3 pumm-
eHT Koppemsiuu rpagukos neburta rasza B THanapaukey
B 9 u 12 yvacos pasen 0.59, B rpudone u3 Il rpynmst B 9
u 12 gacoB paseH 0.76. A k03pdULIHEHT KOPpPETALUH
rpa¢ukoB aeduta rasa B rpudone u3 Il rpynnsr B 9 va-
coB u B THanapuukeVB 18 yacos pasen 0.01.
OTCyTCTBHE KOPPEJSALUH B AUHAMUKE BBIJICJISBIIIC-
rocst u3 Tpu(oOHOB Taza MexkAy co0o0il U MpH COMoCTaB-
JICHUU C MOTOAHBIMU YCIOBUSMHU FOBOPHUT O HETIOCTOSH-
HOM M PE3KO U3MEHUMBOM Ia30BOM PEXHMME B KAXKIOM U3
JBYX HaOITIOAABIINXCS IPUGPOHOB, UX CyTy0O MHIUBUIY-
AIbHOM XapakKTepe MOBEACHUS 110 3TOMY IapaMeTpy.

JAMHaMHUKa BeleCTBEHHOI0 COCTaBa
JIUTOKJIACTHUTOBOM MacChl, H3BEpPraeMoii
I'maBHBIM rpugoHOM

[Tony4eHHbIe pe3ynbTaThl H3MEPEHHUI COlepKa-
HUS pa3IUYHBIX HIEMEHTOB B JIUTOKJIACTUTOBOM Macce
MpeACTaBIEHBI TpapUKaMH MO KaXKJOMY U3 DJIEMEHTOB
(puc. 4).

W3 natu onpeaensBIInXcs IEMEHTOB B HanOOIb-
[IeM KOJIMYeCTBe B Iipodax coxeprkaics aqromunuii (Al) P
noutu 10 9 mac. %. [Ipu oOmem pazdpoce 3HaUEHUH OT
MakcuMmyMa B 8.85 mac. % nis 5 aBrycra ¥ MUHUMYyMa B
6.62 mac. % juig 28 aBrycra u npeoOnamaroieil cpeanei
amIuuTyae koiaebanuii He 6onee 0.3 mac. % mocTpoeH-
HBIM TpaduK OTIMYaeTCs B IEJIOM BeChbMa CBOeoOpas-
HBIM CTYIIEHYaThIM XapakTepoMm. Hambonee moiHo u oT-
YETIUBO BBLICISAIOTCS JBE CTYIEHH MPOAOIKUTEIHHOC-
TBIO OKOJIO OJIHOTO MecsIa: KOHell WIOHA W OoJblas
qacTh UtoJIs Py mepBoii ¥ KOHEI[ oI U OOJNbIIas 9acTh
aBrycra P y Bropoil. Kaxxgas cTyneHb HauMHAeTCA CO
CPaBHUTEIBHO BBICOKMX M CIIa00 MEHSIONIUXCS 3Haue-
HUM C IOCTENEHHBIM IMOHMKEHUEM BO BTOPOM MOJIOBU-
HE WU B KOHIIE C MOCIEIYIONUM PE3KHUM CKauKOM
BBepX. C 3TOM TOYKHM 3peHus, uHTepBal ¢ 18 mo 26
WIOHSI MOKHO CYUTATh KOHIIOM elle OJJHOM, IEPBOM CTy-
NeHH, a uHTepBai ¢ 29 aBrycra no 3 ceHrs6ps P nHava-
JIOM cienyrolel, yetepToil ctynenu. HauaBmeecs B
MepBOM CTyIEHH C 18 HMIOHS MMOCTENEHHOE YMEHBIIEHNE
3HayeHul (¢ 8.51 mac. %) MOCTUIIIO CBOETO MUHUMYyMa
B 7.93 mac. % 26 uioHs, a y)Ke Ha clleyomui 1eHb 27
WIOHS COJIep KaHMe pe3Ko Mmojackouniio ao 8.53 mac. %.
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Puc. 3. JlaBnenue Bo3nyxa (p), remneparypa Bosayxa (7z) u nebut raza B THanapuukeVY (/) u Haubonee akTuB-
HoM rpudone u3 Il rpynnsr (//p), 3amepennsie Ha FOxH0-CaxaluHCKOM Ia30BOJIOJIUTOKIACTUTOBOM ByJIKaHe B 9,
12 u 18 yacoB exenHEBHO, MOTOJHBIE YCIOBHS U €CTECTBEHHAs] CEHCMUYHOCTH B MEPUOJ MOHUTOPUHTA ¢ 18 HIOHA

mo 3 centsops 2005 .

VenoBHble 0003HAYEHUS T€ XKe, YTO U Ha PHC. 2.

bimskue k OTOMY 3HA4YCHUA COXPAHAJINCH B TCUCHUC
IepBOil MOJOBUHBI BTOpOoH cTymeHu g0 11 (8.42
mac. %) u 12 aBrycra (8.40 mac. %), a 3aTeM cTanu mo-
CTCNICHHO YMCHBbIIATLCA, NOCTUIHYB MHWHUMYMa 24
(8.06 mac. %) u 27 urons (8.11 mac. %), a Ha cienyro-
mui aeHp 28 uroist pe3ko Bo3pocnu ao 8.83 mac. %,
JaB Hadajo ciepymolleil, tperbeil ctynenu. CpaBHU-
TCJIBbHO BBICOKHEC U yCTOﬁ‘IHBLIC 3HA4YCHUA COACPIKaAHUSA
Al, kax mpaBuio, mpesslmatomniue 8.5 macc. %, coxpa-

HAJIMCh B TCHCHUEC JIBYX ICPBBIX ACKaJ aBryCcTa, BIUIOTh
1o 20 aBrycra (8.62 mac. %), 3aTeM HayaaH MOCTETIEHHO
yMmeHbiathes 10 8.10 mac. % k 25 aBrycra ¢ pe3kuM mna-
JeHueM 26 asrycra 1o 6.86 mac. %. Takoro poja HU3KUE
3Ha4YeHHA J10 a0COMOTHOrO MUHUMYMa B 6.62 mac. % 28
aBr'yCTa MPOJIOJIKAIIUCEH B TEUEHHUE TPEX JHEH, 3aBEPIINB
CTOJIb PE3KOM OTPULIATENILHON aHOMAJIUEN TPEThIO CTY-
NeHb Ha rpaduke 3HaueHUH. 29 aBrycra coxepxanue Al
BHOBb pe3Ko Bo3pociio 10 8.37 mac. % U 1MouTH HE MEHSI-
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Puc. 4. smenenue conepxanus (B mac. %) anementoB Al, Fe, Ca, Mn u Ba B *uIKO#l TUTOKJIACTUTOBOM Macce,
3aMoJHANICH KpaTepHoe yriiyonenue B [n1aBaom rpudone, oroopanHoi Ha FOxHOo-CaxaluHCKOM ra30BOJIOJIH-
TOKJIACTUTOBOM BYJIKAHC €XKCIHCBHO B 12 qaCoOB, NOTOJAHBIC YCJIOBHUA U €CTCCTBCHHAsA CeﬁCMH‘lHOCTL B I€puoa

18 urtonsP3 centsiops 2005 r.

VenoBHble 0003HAUCHUS CM. Ha puc. 2.

JIOCh B TEUEHHUE IISITU THEH 10 3 ceHTA0ps, oTpakas Ha-
4aJio YeTBEPTOU CTYIEHU.

BTopoii a3neMeHT 1o BeTMYuHE COJIep>KaHMsl B MPO-
0ax P xenezo (Fe) P otnmnuaercs cyiiecTBEeHHO WHOM JTH-
HaMMKOH MOBEACHUS: 3aMETHO MEHBIINM OOIIUM COZep-
JKaHHEM, HE MPEBBIIIAIOINM 5 Mac. %, MEHBIIUM 00-
mUM pa3dpocoM MpH MaKCUMalbHOM 3HaueHHH 4.99
Mac. % ans 27 aBrycra u MuHuMmansHoM B 3.00 mac. %
st 2 uronsa. Ha puc. 4 BIIEISIOTCS YEThIpE HHTEPBAIa

10 XapakTepy U3MEHEHUs coaep:kanus Fe Bo BpeMeHH, B
3HAUYUTENBHOM Mepe COBMAAAIONINE C YETHIPbMS CTyTIe-
HsMH noBefieHns Al. O mepBoM U caMOM KOPOTKOM HH-
TepBalle ¢ 18 1o 26 uIoHs Heb3s cKa3aTb HUYETO OIpe-
JIEIGHHOT'O0 M3-3a €ro HENpOAOJKUTENbHOCTH. CaMblil
IMIMPOKHUIl IO BPEeMEHHU BTOPOIl nHTEepBaa rpaduka ¢ 27
UIOHS O 1 aBrycra, HONMHOCTHIO COBIQAAIONINN ¢ Ha4a-
JIOM BTOPOH cTymeHu 1o Al, Ho B ienom Ha 5 fqHel Oonee
MPOMOJKUTENBHBIN, XapaKTepu3yeTcs 3aMeTHO Oosee
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MIMPOKHUM IO CpaBHEHHUIO ¢ Al pa3dpocoM 3HaUCHHH C
Oosiee YacTBIMU U OOJBIIUMHY TI0 BEJIHUMHE aMIIIUTYyAA-
mu konebanuit 1o 0.3P1.0 mac. %, 6e3 omnpeneneHHON
TEH/ICHIIMU K POCTY WJIM MOHMXEHUI0. HekoTopsie acT-
HbIC MAaKCUMYMBbI WJIM MUHUMYMBI 110 Fe cmenieHbr 0THO-
CHUTEIBHO TakoBBIX M0 Al Ha 1P2 gHs, a MHOIIA AUaMET-
palbHO MPOTHBOIIOIOKHBI, TO €CTh MAKCUMYMBI 110 OfI-
HOMY 3JIEMEHTY COOTBETCTBYIOT MUHHUMYyMaM IO JPyro-
Mmy. Tak, xapakTepHBIif MaKCUMyM CMEHbI 0 Al BTOpoOit
CTYNEHH TPEThEil CTYNEHbIO OTBEYACT JOKATHHOMY MHU-
HuUMyMy 110 Fe.

Tperuil unrepsan ¢ 1 aBrycra no 25 aBrycra Ha
rpacuke no Fe oTBeuaeT TpeThei cTynenu no Al u xa-
paxkTepu3yeTcs B 1eIoM OIM3KUMU (C OYEHb HU3KHUMHU
aMIUTUTYlaMU KoJieOaHui) 3HaYeHUAMU cojiepkaHus Fe
B Ipobax. OTMEYaloTCsl HECKOIBKO MOBBIIIEHHBIEC 3HA-
YEHMsI B CEpPEIUHE MHTEPBaa C MOHWKCHHBIMY B Hava-
JI€ ¥ KOHIIE.

Haxonen, nocnennuii HHTEpBaJl, Ha4YaBIIUMHCS € 25
aBryCTa, BBIPAXXEH MPEIEIbHO PE3KUM CKauKoM BBepX 27
aBrycta [JO CBOEr0 MaKCUMaJbHOIO 3HAa4eHUSI B
4.99 mac. % c nocneayoM CPaBHUTEIBHO MTOCTENEH-
HBIM YMEHBIIECHHUEM K 3 CEHTSAOpS [0 CBOMX CPEIHHX
3HaueHMU. MakcuMajbHbIC 3HaueHHA 110 Fe, oTMeueH-
HBIE B TEUEHHUE YEThIpEX AHEH ¢ 26 1o 29 aBrycra ¢ Mak-
cuMyMoM 27 aBrycra, JJOCTaTO4YHO CTPOIO COOTBETCTBY-
0T MUHUMAaJIbHBIM 3HA4C€HUSM 110 Al, OTMEYCHHBIM B Te-
YeHne Tpex JHel ¢ 26 mo 28 aBrycra ¢ aOCOMIOTHBIM MH-
HUMYMOM 28 aBrycra.

JlunamMuKka IOBENEHUs COAEpKAHUA CIELYIOLIETO
anemenTa P kanbius (Ca) P oueHnp Onu3ka wim CXoaHa ¢
takoBoil Fe (koapdunment xoppensuun 0.88), x0T 110
o01iemMy cojiepKaHuIo B TpoOax, MEHSIOIIEMYCS B TIpe-
nemnax ot 0.40 (22 uronst) mo 0.93 (27 aBrycra) mac. %,
Ca 3HauntenbHO yctynaeT u Fe (B 3P4 paza), u Al (B 6P9
pa3). Ha rpaduxe conepxanus Ca, aHaAJIOTHYHO C rpa-
¢ukom 1o Fe, 0TUeTINBO pazauyaroTCs BCe TE K€ YEThI-
pe MHTEpBala ¢ OUYCHb CXOHBIM XapaKTepPOM IOBEACHHUS
conep>kanus. IlepBblilt nian HauanbHBIM MHTEpBaj, 6e3
OIIPE/ICIIEHHBIX 3aKOHOMEPHOCTEH M3-3a €ro HEmpoAoI-
JKUTEIBHOCTH, AyUTCs ¢ 18 uions nmo 26 utons. Bropoit
WHTEPBaJl C OTHOCUTEILHO OOJBIINM pa3dpocoM 3Have-
HUH 1 aMIUTUTY] KojeOaHuil [ymTest ¢ 27 uioHs no 1 aB-
rycra. TpeTuil HHTepBaa1 ¢ MAJIOMEHAIOIIUMHUCS B MaJIO-
aMIUTUTYAHOM PEXHMMeE 3HaUCHHUSIMU JUIUTCS ¢ | aBrycra
1o 25 aBrycra. YeTBepThlil MHTEPBAI C PE3KUM CKauKOM
JI0 CBOMX HauOOJIBIINX 3HAYEHUH B TEUCHUE TPEX MOoCe-
JyIOIIUX JTHEH JuiiTest ¢ 26 1o 28 aBrycra ¢ MakCUMallb-
HBbIM 3HaueHueM 27 aBrycra u MocjaeAylolluM HepaBHO-
MEPHBIM CHIKEHUEM K 3 CEHTSIOPsI 1O CPEAHET0 yPOBHS.
Bricokast KoppesIiMOHHAs CBSI3b MEXIy rpadukaMu 1o
Fe un Ca BbIpaxkaercst B TOJTHOM U CTPOI'OM COBHAJACHUHU

(BIIOTH 10 (POPMBI 3AMKCH) MOYTH BCEX YACTHBIX MUHH-
MYMOB M MakKCUMyMOB. [IpenenpHO 4EeTKO COBHAAaIoOT
MaKCUMyMbl MaKCUMaJIbHBIX 3HaueHui 27 asrycra. He-
KOTOPBIM OTJIMYHMEM SBIISICTCS HECOBIAACHUE IO BpeMe-
HH a0COMIOTHBIX MUHUMYMOB (3 utons no Fe u 22 nions
no Ca), a TaKkKe JOCTaTOYHO OTUCTIMBO BBIPAKECHHAS HA
rpaguke no Ca TeHACHIUS K 00IIeMy MOBBIIICHHUIO 3Ha-
YeHUH Ha TPEThEM MHTEPBaJe, MOUYTH ITOTHOCTHIO OTCYT-
cTByromas Ha rpaduke mo Fe.

IToutn nnenTnuno nuHamuke Fe u Ca nmoBeneHue
cnenyroiero snementa P mapranna (Mn) (koa¢ punmen-
ThI KOPPEJALNU, COOTBeTCTBEHHO, 0.86 1 0.93), X0Ts ero
CofIep>KaHHe B Mpo0ax Ha Il MOPSIIOK MEHBIIIE, YeM
Ca. Ipenensl conepxxkanus Mn cocrapmstot ot 0.029 (22
utoHs) 10 0.065 (27 aBrycra) mac. %. 37€Ch BBIIEISIOT-
cs Bce Te Ke (IOYTH MJCHTUYHBIE IO XapaKTepy MOBEe-
HUS COJIEPKAHUS IEMEHTA) YEThIPE COBEPIICHHO OAU-
HAKOBBIX MO AJIUTEIHHOCTH BPEMEHHBIX HHTEPBaIa C 10-
CTaTOYHO CTPOTUM COBIIAJCHUEM €/IBA JIX HE BCEX 4acT-
HBIX MUHIMYMOB 1 MAaKCIMYMOB, HE TOBOPSI YK€ O BIOJI-
HE O)KHMAEMOM CTPOTOM COBIAJCHUH a0COMIOTHBIX MaK-
CUMYMOB y BCEX TpeX 2JeMeHTOB 27 aBrycra. B nomnoi-
HEHHE K a0COMIOTHBIM MAaKCHUMYyMaM, BBISIBUJIUCH HEKO-
TOpBIC HOBBIE XapaKTepHbIE 00IIMe MaKCUMYyMbI, HAallpH-
Mep, XapakTepHbld MakcuMyM 30 HIOJIs HA TPAaHUIIE BTO-
POTO U TPETHETO UHTEPBAJIOB, IBHO 3HAMEHYIOIIHH cMe-
HY IMHAMHUYECKOTO PeXXHMMa B TIOBEACHUH BCEX TPEX pac-
cMmarpuBaeMbix anemeHToB P Fe, Ca u Mn.

Junamuka conepsxanus Oapus (Ba) sBrnsercs pes-
KO OTJAMYHON OT TMHAMUKHU BCEX PaHEEe PACCMOTPEHHBIX
3JIEMEHTOB. XO0Ts 0 00IIeMy CofepKaHHIo B podax Ba
O0mu3ok K Mn (mpemenbl COAEpIKaHHS COCTaBISIOT
0.040P0.048 mac. %), ero rpaduk comepx aHUs XyKe
KOppenupyeTcst He Tonbko ¢ Mn, Ho u ¢ Fe u Ca (ko3¢-
(UIUEHTBI KOPPENLUU, COOTBETCTBEHHO, 0.47, 0.58 n
0.54). Otrmeuaercsa u oOmas HEYNOPSAJOUYCHHOCTH B
YACTHBIX 3HAUCHHSIX, U OTCYTCTBUE CBOMCTBCHHBIX JPY-
THM 3JIEMEHTAaM YETKHX MHTEPBAJIOB XapaKTEPHOTO IIpe-
001aJa10IIEero MOBEICHUS, XOTSI HEKOTOPBIC HHTEPBAJIBI
MOYHO BBIACIUTH, HAIPUMED, NMEPBbIil, HAYaIbHBIH HH-
TepBaJ ¢ 18 mo 26 HIOHS CPaBHUTEIBLHO HU3KHX (C 00-
[IMM [TOCTENeHHBIM MMOHWKEHUEM ) 3HAUCHUI U BTOPOU
uHTepBal ¢ 27 utoHs 1o 30 U0 C LIMPOKUM pazdpocom
3HaueHuil. TpeTuil HHTEpBa ¢ MaJIOAMIUIUTYJHO MEHS-
IOIIMMHUCS 3HAUCHUSIMHU TOPa3l0 KOpode, 4eM Yy JIPYTrux
JJIEMEHTOB, 3aKaHYMBaeTcs He 25 aBrycra, a 18 aBrycra,
IPUYEM C SIBHO BBIPAXKEHHON TEHJCHIMEH YMEHBIICHUS
3HaueHUM. 3a CUET ATOro MOCIEAHHM, UeTBEPTHI UHTEP-
BaJI II0 BPEMEHH PE3KO YBEIUUHJIICS, 00pa30BaB JBa MpH-
MEpPHO OAMHAKOBBIX JIOKAJIBHBIX MaKCUMyMa, pa3/ieicH-
HBIX OOIINM JIOKaJbHBIM MMUHUMYMOM, KOTOpPBIE HE CO-
BIIQ/IAIOT C JIOKAJIBHBIMH MaKCUMyMaMH 1 MUHUMYMaMHU
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y IPYTHX DIIEMEHTOB B Y€TBEPTOM MHTepBaje. AOCOIIOT-
HBI MakcuMyM y Ba HaOmiomaercst He B KOHIIE 00IIIero
nepuona HaOmonennit P 27 aBrycra, Kak y Apyrux Tpex
sanementoB (Fe, Ca u Mn), a B Hadane nepuona P 30
utoHs. [IpudeM 3TOT MaKCUMyM He CTOJIb PE3KO OTJINYa-
€TCs TI0 CBOCH BEMYHMHE OT OCTAJIBHBIX Topas3io Oosee
MHOTOYHCIICHHBIX MaKCUMYMOB Ha rpaduke Ba, B oTiau-
4yye OT JPYTrUX TPEX dIEMEHTOB, Y KOTOPBLIX OTH MaKCH-
MyMBI U 110 BEJIUYHHE, U TI0 00MIel 3HAYMMOCTH OBLITN
€MHCTBEHHBIMH B CBOEM pOJi€ M TOpa3/io BBINIE TIO
CpaBHCHHUIO C OCTAJIbHBIMH 3HAYCHUSMMU.

PernonajibHas M JJOKAJbHAA eCTEeCTBEHHAN
ceiicMuuyHOoCcTh CaxajJmHa

O. CaxanuH, BXOIUT B 3allaIHyI0 OCTPOBOLYKHYIO
IIOJIOBUHY 3HAMEHUTOIO THXOOKEAHCKOIO OIHEHHOIO
KOJIbLIA C BBICOKON COBPEMEHHOM TEKTOHMYECKON aKTHB-
HOCTbHIO, BYJIKAHU3MOM M €CTECTBEHHOM CEeHCMHMYHOC-
Tb10. COBpEMEHHAs eCTECTBEHHAs celicMUYHOCTh Caxa-
JIMHA, IPEXKIE BCETr0, OTYETIMBO BBIPAXKEHHOU IpO-
CTPAHCTBEHHOM U BPEMEHHOU IUCKPETHOCTHIO P peruo-
HaJbHOU U JIOKanbHOU. IIpocTpaHcTBEHHAs] pErnOHAIb-
Has celicMuuecKas AUCKPETHOCTDb BhIpa)kKaeTcs B Cyllle-
CTBEHHO HEPAaBHOMEPHOM PaCIPOCTPAaHEHUU DIIUIIEHT-
POB U FMIIOLIEHTPOB 3eMieTpsceHuii. OHa npencraBieHa
Ha Caxanuse TpeMs P ceBepHbIM, LIEHTPaAIbHBIM U H0XK-
HbIM P OTHOCHUTEIBHO CEeiCMUYECKH MOBBIIIEHHO-O0MAac-
HbIMU parionamu [3PS5, 6, 8, 12, 15, 16], c yacTeiMHu U
CPaBHUTEJIBHO CUJIbHBIMU M UHTEHCUBHBIMU 3€MIIETPS-
CEHUsAMHU. DTU palloHBl pa3feieHbl IByMs paliloOHaMu OT-
HOCHUTEJIBHOT'O CEHCMUYECKOrO IIOKOSI CO CPAaBHUTEIILHO
PENKUMH ¥ CIIa0BIMU 10 CHJIe (MATHUTY/IC) U MHTEHCHUB-
HocTH (OammpHOCTH) 3emieTpsiceHusaMu. K paifonam ot-
HOCHUTEJIBHOIO CEHMCMUYECKOIO IIOKOSI OTHOCUTCS TEPPU-
Topus BocTtouHo-CaxaquHCKHUX TOp B EHTPaJIbHON Yac-
T Caxanuna u pailon CycyHnaiickoro u TonnHo-AHuUBC-
KOTo XpeOToB Ha tore octpoBa. CeHCMOIIOTHYECKH TI0-
BBIIIEHHO-OIIaCHbIE LEHTPaJbHBIM U IOJKHBIH palioHBI
OXBaTbIBAIOT 3allaJHYIO [IOJOBUHY I0xkHOU yactu Caxa-
JIMHA, OTBEYAIOIYI0 B LieJoM 3anaaHo-CaxaluHCKUM Io-
paM, COOTBETCTBYIOLIUM, B CBOIO O4€pE/lb, ONHOMMEHHO-
My MOJIOJOMY IUIMOLIEH-YETBEPTUYHOMY OPOT€HHO-aH-
TUKJIMHOPHOMY COOPYXKEHHUIO, BOCTOYHOE KpPbLIO KOTO-
pOTO OCJIOXKHEHO KPYNHBIM IIPOAOJIbHBIM COBPEMEHHO
akTUBHBIM (ceiicMoreHHBIM) ThiMb-IlopoHaiickuM uan
LenTpansHo-CaxalnHcKuM B30poco-HaaBurom. [lepuo-
JIMUYCCKH TPOSBISIONINECS 1T0 3TOMY B30pOCO-HAIBUTY U
OIIEPSIOLINM €r0 BTOPOCTEIIEHHBIM pa3IoMaM IOABUKKH
U BBI3BIBAIOT HAONIOZaeMbIe B 3TUX JABYX pallOHaxX 3eM-
JIETPSCEHUsL.

IIpocTpaHCTBEHHO-BpEMEHHASL JUCKPETHOCTD B €C-
TECTBEHHON CENUCMHUYHOCTH HMMEET HEe TOJBKO PEruo-
HaJIbHBIA, HO M Y3KO JIOKaJIbHBIN XapakTep P HepaBHO-

MEpPHOE MPOSIBICHUE 3eMJICTPSICEHUI BHYTPH BbIIEICH-
HBIX CEHCMHYECKHU MOBBIIIEHHO-OMACHBIX pailoHOB. B
I0)KHOM paiioHe JOKalbHas MPOCTPAHCTBEHHO-BPEMEH-
Hasl TUCKPETHOCTh BBIPa)KEHA B OTUECTIMBO HEPABHOMEP-
HOM pacIpeaeICHUN SIHUIEHTPOB 3eMIeTpsiCeHU (Tpo-
CTPAHCTBEHHAsl TUCKPETHOCTh) U HEPAaBHOMEPHOM IIPO-
SIBJICHUU 3€MJICTPSICCHUI BO BPEMEHHU (BPEMEHHAs JUC-
KpeTHOCTh). [IpocTpaHcTBeHHAs TUCKPETHOCTH HA IOTE
CaxayluHa XOpOIIO BUJIHA B BUJE Pa3HOrO poja Crylie-
HUN STHMIICHTPOB 3eMIIETpsiceHUil Ha (oHEe cpaBHU-
TEIBHO PEIKUX U HEPAaBHOMEPHO PACCESIHHBIX Ha BCei
TeppUTOPUH 10’KHOH yacTu CaxalnHa U OKPYKaIOIIUX
ero akBatopuil. [IpakTuuecku Ha BCEX COCTABIISIBIINX-
ca pazueiMu aBTopamu (M.J. @epues, JI.C. Ockop-
oun, C.JI. Conosres, U.H. Tuxonos, JI.H. ITomnaBckast,
O.A. MenbHHMKOB | Jp.) KapTax CeHCMUYHOCTU B IOXK-
HOM ITOBBIIICHHO-OTIACHOM paifOHE XOPOIIO BBIIEISIIOT-
Csl MJIM TIPOCTPAHCTBEHHO 000COOJISIOTCS J1BA MOApaiio-
Ha CryLIEHHUs JIULEHTPOB 3eMieTpsceHuil P Bokpyr
0. MoHepoH u BAoJb 3amajnHoi mnoJioBuHb CaxainHa
Mexny muporamu HesenbckPAHnuBa Ha tore u YexosP
Jonunck Ha ceBepe. BHyTpu mocnegHero noapaiiona
BBIJIEJIACTCS Psif 0oJiee MEIKUX 0 IUIOIMAAN CTYICHUN
SMULIEHTPOB 3emiieTpsicenuil. IlpocTpaHncTBEHHO-Bpe-
MEHHasl HEPaBHOMEPHOCTE B MPOSIBICHUH €CTECTBEHHOMN
CeIICMUYHOCTH XOPOIIO BUAHA HE TOJIBKO HA KapTax, OT-
Pa’KaloIINX UTOT'M MHOTOJIETHUX HAOMIONEHUH, HO U 10
pe3ynbpTaTtaM HaOMIOCHUN B TEUEHHE HECKOJIBKUX MeCs-
IIEB, €CIM YUUTHIBAIOTCS TOTUKHM C HAUMEHBIIUMH Mar-
Hutyaamu jo 0.1, uxcupyemsle Ha IOCTaBICHHBIX Ha
fore CaxanuHa IUPPOBBIX CEHCMOCTAHIUSAX. DTO XOPO-
10 BUJHO HAa COCTaBJIEHHOH HaMM CXEMaTH4ECKOH
CTPYKTYpHO-(OPMAIIOHHOH KapTe 10kHOU yacTtu Caxa-
auHA (pHUC. 5), HA KOTOPYIO HAHECEHBI AIMUIEHTPHI BCEX
3eMJIETPSICEHUHN, MPOU3OLIEAIINX B Tiepuos ¢ 18 nurons
mo 3 centsOps 2005 r., mepruoja MOHUTOpPHHTA Ha
OxH0-CaxaauHCKOM Ta30BOAOJUTOKIACTUTOBOM BYII-
kaHe. Ha kapre, Hapsiny ¢ Gecriopsj09HO pa3OpOCaHHBI-
MU CAMHUYHBIMU SIUIEHTPAMHU, XOPOIIO BUAHBI CTY-
IICHHUS B BUJAE PE3KO COMMKEHHBIX B MPOCTPAHCTBE U
BO BpeMeHH 11 rpynnupoBOK WJIM POEB MULEHTPOB
3eMIICTPSICCHUI C PAa3HBIM YHCIOM OTAEIbHBIX TOJU-
KoB (0T 4 10 24) M SMULEHTPANbHBIMU PACCTOSTHUAMU
ot 3 no 120 kM.

ITpocTpaHCTBEHHO-BpPEMEHHAs! TUCKPETHOCTh XO-
POIIO MPOSBISAETCS U HA YPOBHE UX TMIIOIEHTPOB. JTO
OTYETJINBO BUIHO HA MOCTPOCHHOM IOIEPEIHOM CTPYK-
TypHO-T€O(OPMAITMOHHOM ~ pas3pe3e WiIu  mpoduie
(puc. 6), Ha KOTOPBIi BEIHECEHBI OMIKalIne K HeMy (B
npeaenax 30Hb HIUPUHON 10 30 KM) THIOLEHTPHI 3eM-
JETPSICeHNH KaK [l OMMHOYHBIX, TaK M JUIS TPYMIIOBBIX
TOTYKOB. [IpocTpaHCTBEHHAs TUCKPETHOCTh B pacIpe-
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Puc. 5. Cxemaruueckas CTpyKTypHO-(popma-
UOHHAs KapTa rkHOU yacTu CaxanuHa ¢
JNIAaHHBIMHM O CEWCMHUYHOCTHU B mepuoj ¢ 18
uroHs 1o 03 certsdps 2005 1.

1P6 P mandopmanuu, meradpopmanuu, Gopma-
nuu: / PceguMeHTHTOBAs YeTBepTHYHAS Haa(op-
manus P Cumrt, 2 P nutonurtoBas (ByJlIKaHUT-KPEeM-
HHUCTO-00JIOMOYHAs) NaJeOTeH-HeOreHOBasI Hal-
¢dopmarus P JIta, 3P5 P meradgopmanuu metamop-
($buTOBOI Manc0301-Me3030HCKOM HagpopMAIUH:
3 P MeTa00JI0MOYHO-JIUTOJUTOBONH MeynoBod P
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47" MIJI, 4 P MeTanuTOBO# Me3030iickoii P Mypc, 5 P

MeTaMop(puTOBOH (CIaHIEBOM) MManeo30i-Me30-
3oiickoit P Mci; 6 P rpanutounnas ¢popmanus P
I'p; 7 P rpanunsl mexay HagdopManusMu, Me-
radgopmanusmu u popmanusamu; P9 P nuznion-
KTUBHBIC auciokanuu: 8§ P Hambosee KpymHbIe
B30poco-HaaBUroBoro Tumna, 9 P nmpoune pasHoit
Moxudukanuu; /0 P oceBble IMHUU HEKOTOPBIX
TOJIOKUTEJIBHBIX MIINKATHBHBIX TUCIOKANHH (aH-
TUKJIWHANeH); // P razoBOIOJUTOKIACTUTOBBIE
ByakaHbl: FOxuno-Caxanunckuit P 1O, JlecHosc-
xuit P JI; 12P14 P MecTOMOJIOKEHHUE DITUIEHTPOB
3eMJIETPSICEHUH, HHOT1a ¢ YKa3aHUEM YKciia TOI-
4yKOB M nathl: /2 P enuanuHbIX, /3 P oueHs Tec-
HO COJMIKEHHBIX B IPOCTPAHCTBE M BO BPEMEHH
rpynInupoBOK uiau poes, /4 P to xe, uto u /3,
HO TOJIbKO BO BpEMEHH, a B IIpocTpaHcTBe P 1o-
BOJIBHO pa3dpocaHHBIX; /5 P nuHus npoduis,
MPOXOJAILETO Yepes ra3oBOL0JIUTOKIACTUTOBEIC
ByJIKaHbl; /6 P orpaHuYMTeIbHbBIC JIMHUU CIPOE-
HHMPOBaHHBIX Ha Npodwib 3emiueTpsicenui; /7 P
ceiicmoctaHuuy; /8 P MecTononoxeHe rpynnu-
POBOK 3€MJICTPSICCHUMH, IOJYUYUBIINX OTPaKECHUE
B JUHAMHUKE BEIICCTBEHHOIO COCTaBa.

46°

142° 143°

JICJICHUH THIIOLEHTPOB HA CTPYKTYPHO-Teo(opMannoH-
HOM pa3pese BBIpaKeHa JBOSKO. BO-TIepBBIX, SNTUIICHTPHI
3eMJIETPSICEHUI paclpeiesITIOTCsl B SBHOW OIM30CTH K
nonoxeHuto KOxxHo-CaxannHCKOro ra3oBoJI0JIMTOKIIAC-
TUTOBOTO ByJIKaHa, TOYHEE K 3amajy OT Hero, a BO-BTO-
PBIX, TATOTEIOT K HEKOTOPOMY 00IIIeMy YPOBHIO Ha TIIy-
Ooune 4P6 KM, MPOCIEKUBAIOLIEMYCS TOYTH BIOJIb BCETO
paspesa. Eciam paccessHHO-eIMHUYHBIE 3€MIICTPSACCHUS
OTMEYAIOTCA Ha JTI000H TTyOMHEe 10 MaKCUMaJIbHBIX 3Ha-
yeHuit (11P12 kM), TO MHOTOYHCIICHHBIE ONTU3JIeKAIINE K
BYJIKaHY 3€MJIETPSICEHUS] OKA3bIBAIOTCS OOJIbIICH YaCThIO
CTPYIITUPOBAHHBIMU B POH, OXBATHIBAIOIIUE BECh JTMAIa-
30H ITyOWH OT MPUIIOBEPXHOCTHBIX 3eMieTpscenuid (1P
2 KM) 10 MaKCUMaJIbHO TTyOoKuX (12 Kkm).

OBCYXJIEHHUE INIOJYUYEHHBIX PE3YJIBTATOB

Haubonee BaxxHbIMU pe3ylbTaTaMu, OTYYCHHBIMH
BO BpEMsI IIPOBEJIEHHOIO0 HAMU HEMPEPBHIBHOTO MOHUTO-
punra gerom 2005 r., SBAAIOTCS JaHHBIE 110 AUHAMUKE

BELIECTBEHHOI'O0 COCTaBa JIMTOKJIACTUTOBOM Macchl B
I'maBHOM Tpu(dOHE U €CTECTBEHHON CEMCMHYHOCTH Ha
tore CaxanuHa B IIEpUOJ MOHUTOPUHTIA.

Ha cTpykTypHO-reodopmaIimioHHoM paspese (puc. 6)
XOPOLIO BUJEH PE3KO Pa3IMUHBIM XapaKTep €CTeCTBEH-
HOW CEHICMMYHOCTH B 3aBUCUMOCTH OT I10JI0’KEHUS TUIIO-
IICHTPOB BHYTPU TOW WJIM MHOI reojioruueckuil popma-
IIUH, BHYTPH TOTO WK UHOTO CTPYKTYpHO-TeoMopdoio-
THYECKOTO 37eMeHTa. MCKIIounTenbHo penku (eAuHNY-
HBI) 3eMJICTPSCEHHSI BHYTpHU (opMarun MeTamopduaec-
KHX CJIaHIIEB MeTaMopdudecko HaxdopMmalyy, ciara-
fomeil CycyHalickuif XxpeGeT M ero BOCTOYHBIC NpE-
ropsst P simpo apeBHero (Men-najgeoreHoBOTO) BUIOU3-
MEHEHHO-penuKToBOoro CycyHailcko-AHUBCKOIO aHTH-
KIuHOpHUs. OYEeBUIHO, TOPOIBI METAMOP(PHUTOBOH Ha-
¢opmaruu u ciaaraeMelii umu CycyHalCKO- AHUBCKUI
AQHTUKJIMHOPUHN SIBISIOTCS CPaBHUTEIBHO MPOYHBIMU U
YCTOWYUBBIMU (IOOPOTHBIMH) KaK B HAKOTUICHUH, TaK H
B Pa3peIlCHUH HAKOIUICHHBIX B HUX HATPSDKEHHH.
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Puc. 6. CrpykrypHO-hopManmoHHBIH npoduns I. XoaMmck P moc. Oxorckoe uyepe3 HOxuo-Caxanuackuil u JIeCHOBCKUN Ta30BOJOIUTOKIACTHTOBBIC
BYJIKAaHBI C BRIHCCEHHBIMH Ha HETO OJIM3paclo0KEHHBIMA THIIOMEHTPAMH 3eMIETPSICeHHH, Tpou3omeamux B mepuoq ¢ 18.06 mo 03.09.2005 r.

I1P9 P reonmoruveckue sieMeHTapHbIE (poplv{gunn: I P ITUTHUT-KOHTIIOMEpPATO-MecyaHas MO3JHEMUOIEH-TTHOLEHOBAS PJ'[KHNI}fN2 , 2 P KpeMHHCTBIX aleBPOIUTOB H ap-
FHIUTHTOB paHHe-cpeanemuonenoBas PxkA™! | 3 P BynkanutoBas anaesn6a3anbToBas CpeJHEMHOLCHOBas P 4 P BynkaHUTOBAs JALMT-aHJE3UTOBAsI pAHHEMHOI[E-
HoBass PB x- aN% , 5 P leCcUaHUCTHIX aNEBPOIUTOB U APTHILTMTOB ONUTOoeHoBas P mA™, 6 P yrineHocHO-TIeCYaHUK-aneBpONUTO-apPIHILTUTOBAS MANeonen-30nenosas P YITAP:,
7 P mecyaHMK-KOHTIIOMepaTHas pasHoBo3pacTHas P I1K, 8 P ByTkaHUT-KOHIIIOMEpaT-aieBpOINTO-MecuanuKoBas nosaneMenosas P BKATIK, 9 P anesponuTo-aprunnurosas
nosnuemenosas P AX; 10 P meranutoBas mesosoiickas meradopmarus P My.cM?; 17 P hopmamus MeTaMmopdudeckux cIaHIes maneo3oicko-Me3030ickoii Haapopmanuu P
MrpP?PM?; [2P[4 P rpanuusl sneMeHTapHbIX GopManuii, merapopmanuii, nandgopmanuii: 12 P cornacusie, 13 P necornacusie, /4 P 3amemenus; 15P16 P 1u3bI0HKTHBHBIE
nucnokauuu: /5 P ocHoBHOU cmecTuTens TeiMb-Iloponaiickoro B30poco-Hansura, /6 P mpoune 1u3blOHKTUBHBIE guciokauuu; /7P/9 P BeiHeceHHbIe Ha TPOUIb THIO-
LEHTPHI 3eMIeTpsiICeHni: /7 P OMMHOUHBIX TOMYKOB C yKa3aHHEM MAaTHUTYABI B YHUCIUTENE U AaTHl B 3HamMeHaTene, /8 P 1o ke, 4To u /7, HO ISl pOsl MU TPYNIHPOBKHU
TOI4KOB; /9 P TO e, uTo M /7, HO I/ HECKOIBKUX MOCIEA0BATEIbHBIX 3eMiIeTpsiceHuid; 20 P ra30BOgOIHTOKIACTUTOBBIC BYIKAHBI.
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CpaBHUTEIBHO Yallle, HO B SBHO PAacCesHHOM BUJIE,
BCTPEYAIOTCS 3EMIICTPSICCHHS B MeHee MeTamop(duzo-
BaHHOW METAJIMTOBOW Mera(opmaluu, ciararomei Kpbi-
nbs CycyHalicKo-AHUBCKOTO aHTUKIMHOPHUSI MO/ MPEJI-
ropeamu CycyHaiickoro xpeodra, CycyHaiickoit 1 Mypa-
BBEBCKOW HHM3MEHHOCTIMU. Ilo Bcell BHAMMOCTHU, 3TH
MOPOJIBI M ClIaraeMble MU CTPYKTYPBI TAK¥Ke A0CTATOY-
HO YCTOWYMBBI U TOOPOTHBI K HAKOTJICHHUIO U Pa3rpy3Ke
HAKaIUIMBAaE€MbIX B HUX HANPSIKCHHU.

BonbIIMHCTBO THUIMOIEHTPOB, KaK B PACCESHHOM,
TaK U B CTPYNIIUPOBAHHOM B POM BHJE, COCPEIOTOUCHO
nof 3anagHo-CaxaqTuHCKUMH TopaMu B HeMeTaMopdu-
30BaHHBIX TIOPOJIaX MO3THEMEIOBOW METa00IOMOYHO-
JUTOJIUTOBON Mera(opManuu U MaleoreH-HeOreHOBON
JUTOJIMTOBON HaJdopMaIuy, claralonux MoJIo10i HO-
BooOpazoBaHHbIN 3ananHo-CaxaluHCKUH aHTHKIMHO-
puii. CBofOBas 4acTh U 3aIa/IHOE KPBLJIO 3TOTO aHTUKIIU-
HOpHUS HAJBUHYTHI HA BOCTOYHOE KPBLIO MO Hamboiee
KPYITHOMY MPaKTHYECKH M0 BCEM mapameTpam P jumHe,
aMIUTUTY/IE, JOCTOBEPHOCTH, aKTUBHOCTH MJIU CEHCMO-
reHHocTH U T.A. P Teimb-Iloponaiickomy win ILlentpans-
HO-CaxaJIMHCKOMY B30pOCO-HAABUTY, HA KOTOPOM OyK-
BasbHO TenautV HOxnHo-CaxaanHCKUNA ra30BOI0JIATO-
KJIACTUTOBBIN BYJIKaH.

Tevmb-Iloponaiickuii unu Ilentpansno-CaxanuHc-
KHIi pa3jioM PUCYIOT Yallle BCETO B BUJE OJHOU MpPsIMO-
JIMHENHO-JIOMaHOM JIMHUY, OTBEYAIOIIEeH BBIXOIY pasiio-
Ma Ha JHEBHYI MOBEPXHOCTh. JlaHHBIC, MONyYCHHBIC
HaMU B pe3yJibTare CIEUAIBHOTO KPYITHOMACIITaOHOTO
(1:25 000) reodopmanmOHHOTO KapTUPOBAHUS J0OCTa-
TOYHO mUpoko# (1o 15P20 km), mpuneraroriei kK pasino-
My 30HBI Ha y4acTKe OT I10C. bbIKOB Ha ceBepe 10 I. AHU-
Ba HA IOT€, 3aCTABISIOT OTKA3aThCS OT MPEXKHUX Mpe-
crasneHuil. [lo HamuM aHHBIM [8], pa3ioM COCTOUT U3
[JIaBHOTO, WJIK OCHOBHOTO CMECTHUTENs (puc. 6), B MaHe
BBIXOJIa HA JIHEBHYIO MOBEPXHOCThH MPUXOTINBO-yTr000-
Pa3HO M30THYTOTO, MHOT/IA YIBOCHHO WJIM JIaXKe YTPOCH-
HO BETBSIIETOCS, COMPOBOXKIAEMOTO MO 00€ CTOPOHBI
OTXOISAIINMH OT HETO MHOXKECTBEHHBIMH, HE MEHEE MPH-
XOTJIMBO-U30THYTHIMU B TUTAHE BTOPOCTETICHHBIMU WIIH
OTIEPSIOIIMMH Pa3pbIBaMU Pa3HBIX Pa3MEPOB U MOIU(H-
KallWii: HaJBUTaMu, B30Opoco-HaaBUraMu, B3Opocamu P
OJTHOHAINPABICHHO-HAKJIOHCHHBIMHU, BCTPEYHBIMHU, IIap-
HUPHO-KJIaBUIIHBIMU [9].

3ona  Teimb-IlopoHnaiickoro  B30Opoco-HaIBHUTa
BONM3K FOxxHO-CaxalnHCKOTO BYJIKaHa, CY/sl IO COCTaB-
JCHHON HaMM KpyHMHOMAacIITaOHOH reoopMarioHHON
KapTe, Mo BCel BUAMMOCTH, SIBIAETCS HanuOolee CI0XK-
HOM 10 CBOEMY CTPOEHHIO Ha paccMaTpUBAaEMOM ydacT-
ke oT noc. beikoB Ha ceBepe 110 I. AHuBa Ha tore. Henoc-
PEACTBEHHO K CEBEpY OT BYJIKAHA OCHOBHOM CMECTHUTEINb
Teimb-IlopoHalickoro pasioma, Ha KOTOPOM BYJIKaH U

PacIoI0kKeH, pa3BETBIAETCS HAa TPU IPUMEPHO OJUHAKO-
BBIX II0 OCHOBHBIM CBOMM IapameTpam P mpoTskeHHoc-
TH, MOTU(UKaNuH (HaABUTH) U amIuuTyae P BeTBu. Otn
BETBH 00PA3yIOT B LIEJIOM CJIOXKHYIO UCITyHdaTo-HaABU-
TOBYIO CTPYKTYPY MyibA000pa3HOil B Iane (HopMel,
IpUYeM OrpaHHYUBAIOIINE 3Ty CTPYKTYpY JBE KpaiiHue
BETBH IIPHU MOJIXOAE K MOC. BBEIKOB BHOBB CXOASTCA B €/TH-
HBII pasjioM THIIA B30POCO-HAABUra, OTPAHUYUBAS TEM
CaMBIM CO BCEX CTOPOH OOIIYI0 KPYIHYIO HaJBUTOBYIO
IIaCTUHY. BHYTpH 3TOI KpyIIHOM HaJABUIOBOH IJIacTH-
HBI 32 CUET CpeJHEN HaJBUTOBOM BETBU U 3aIaJIHOM OT-
paHHuYMBaONIel HaJBUIOBOIl BeTBHM 00Opa3oBaHa elie
OJTHA JTOTIOTTHUTENIBHO-OCIOKHSIOIMAs T0100HasT Ha/IBU-
rosas IUlacTUHA MeHbuIero pasmepa. K 3anmany u k Boc-
TOKY OT OCHOBHOI'O CMECTUTEJISI UJIM €I0 BETBEH OTXOAAT
MHOT'OYHUCJIEHHBIE ONepsolue pa3peiBbl. [1o nBa Takux
pa3peiBa OTXOJAT OT INMABHOTO CMECTHUTEIS] U BOIU3U
IOsxH0-CaxanuHCKOro ByJIKaHa: 1Ba HIapPHUPHO-KJIaBUII-
HBIX pa3psbiBa K 3anany P Ilepesanbubiii u Cycys-Porynb-
ckuil [9], aBa paspsiBa K BOCTOKY P biau3TyHHenbHBIN
B30pOoco-HAaaBUT U AnpenoBckuit, unu Tpounkuii, Haja-
Bur [7]. IlmockocTr cmecTutesiei BCcexX 3TUX pa3pbiBOB,
3a uckioyeHreM [lepeBanbHOTO, BOMU3M ByJIKaHa, KaK U
y [JIaBHOTO CMECTUTEIIS, HAKIIOHEHB! Ha 3anaj 110 npes-
nosnaraeMeiM yrimom B 60°P70°. Xots y AnpenoBcKoro,
win Tpoumkoro, HaJBUra, HEMOCPEICTBEHHO HAOMI0aB-
mIerocst B OOHaKCHUSIX, INIOCKOCTh CMECTUTENSI UMEET
ropaszo 6osee nonoruii HakloH P He 6onee 20°P25° [8].

C 00mbII0 BEpOSATHOCTBIO MPEATIONATACTCS CXOXK-
JICHHUE U BBIMOJAXKUBAHNUE C IIYOMHOH BCEX HAKJIOHEH-
HBIX Ha 3aIlajl pa3pblBOB, B TOM YUCJIE U [NIABHOTO CMEC-
tutens Teimb-IlopoHalickoro B30poco-HaaBUTa. DTO B
KaKOH-TO Mepe MOATBEPKAAETCS IOCTPOECHHBIM HAMMU
CTPYKTYpPHO-(OPMAaIMOHHBIM pa3pe3oM depes HOxHo-
CaxanuHCKHUH Ta30BOJONNTOKIACTUTOBBII ByNKaH (pHC.
6). Ilpu moka3aHHOM Ha 3TOM pa3pese MOJIOKEHUH TTaB-
HOI'O0 CMECTHUTEISI OTYETIIMBO BUIHO, YTO [JIABHBIM cMec-
TUTEJb YETKO PasTrpaHUUYUBACT ABa OjoKa P HagBUTOBBIN
3anaJHbId ¥ MOJIHAJBUTOBBIN BOCTOUHBIN P ¢ pe3ko pas-
JUYHBIM paclpeie]eHUeM IMIIOLEHTPOB 3€MIIETPSACEHUM
B HMX: MHOTOYHCICHHBIMHU U 3a4acTyIO CTPYIIIHPOBAH-
HBIMH B POU B 3aI1aJIHOM HAJBUTOBOM OJIOKE U PEIKUMH,
Xa0THYECKH PACCESIHHBIMH B BOCTOYHOM ITOJIHABUIO-
BOM OJIOKe.

B 3anagHOM HaABUTOBOM OJIOKE HETOCPEACTBCHHO
K 1aBHOMY cMmecTuTento TeiMb-Iloponaiickoro B30poco-
HaJBHUra NMPHUYPOUCHO HE TOJIBKO MOJABISIONICE OONIb-
LIMHCTBO T'MIIOLIEHTPOB 3€MIETPSCEHUN, paclpocTpa-
HEHHBIX BJI0JIb BCEH €r0 BEPOSITHOM ITyOUHBI IPOHUKHO-
BEHMS, €/1Ba JIU HE OT JHEBHOM moBepXHocTH j10 11P12
KM, a TaKKe MOYTH BCe Hamboyee KPyMHBIC MO YUCITY
TOJIYKOB I'PYIIIIUPOBKU WIIM POU 3eMiIeTpsiceHui. J[Ba ca-
MBIX KPYIIHBIX 10 YHCIYy TOJYKOB posi B 18 u 24 Tomuka,
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pacronoxeHHbIX Ha T1yOouHe B 11P12 kM, pazmematorcs
Ha MpPEIoiaraeMoi MIOCKOCTH IIAaBHOTO CMECTHUTENs
Tevb-Iloponaiickoro B30poco-HaaBura. Takoe sIBHO He-
Clly4aifHOe pachpenelcHue THIOIEHTPOB 3eMIeTpsce-
HUHI FOBOPUT O IPEBATIUPYIOIIEH KOHIIEHTPALUY HaKaIll-
JIUBAIOIINXCS M PAa3PEIIAIOINXCs HANPSOHKCHUH B 3amaj-
HOM HaJIBUTOBOM Kpbuie TriMb-ITopoHalickoro B30poco-
HAJBHTa, a TAKXKE O BO3MOXKHBIX MOJBMKKAX 10 HEMY
camoMy. Torna moje HampsDKEHUH, HAKAIUTNBACMBIX B 3a-
MaJIHOM HaJIBUTOBOM KpBIIC, M UX Pa3psiika B BUIC 3€M-
netpsicennit Bonu3u TeiMb-IlopoHaiickoro B30poco-Haa-
BHTa, C OJIHOH CTOPOHBI, M 00IIast BeIcOKas (ronHas
MPOHUIIAEMOCTh CMECTHUTENsl BIUIOTH O BBIXOJA HA
JHEBHYIO TOBEPXHOCTh HOxkHO-CaxalnHCKOTO Tra3oBO-
JOJMTOKJIACTUTOBOTO BYJKaHA, C JPYTOH, JOMKHBI ObITH
TECHO CBS3aHBL. J[pyrumu ciioBaMu, 3Ta cucTema (3emiie-
Tpsicenue P pasnom P Bynkan) gomkHa paboTaTh B Tec-
HOM NPUYUHHO-CJIEICTBEHHOM pexkuMe. COOTBETCTBEH-
HO, JUHAMHUKa €CTE€CTBEHHOM CEHCMUYHOCTU JOJIKHA
HAlTH OTpakeHUE B TMHAMMKE ra30BOAOJINTOKIACTUTO-
BOTO BYJIKaHM3MA, B YACTHOCTH, B TUHAMHKE BEII[CCTBECH-
HOTO COCTaBa M3BepraeMoi BYJTKaHOM JINTOKIACTUTOBOI
MAacchl, He TOJIBKO BO BPEeMs IIEPHOANYECKUX OypHBIX H3-
BEpKCHMH, HO U B OoJsiee JIUTENbHbIC IEPUOIBI MEXKIY
TaKMMHU H3BEpKEHUSIMH P B TpUQOHHYIO CTaauio nres-
TENBbHOCTH.

HekxoTopbIM MOATBEPKICHUEM 3TOMY SIBUJICS YIIO-
MSIHYTBIH BBIIIEC KPAaTKOBPEMEHHBI MOHUTOPHHT JIETOM
2001 . (¢ 13 mo 23 utons) Ha FOxHO-CaxaarMHCKOM BYII-
kaHe. CoIyiacHO MOY4YEeHHbIM UMHU pe3ynbTaraMm [2], 3a 2P
3 nus no Hadasmerocs 24 uronst 2001 & post 3emuerpsice-
Huil B JlonuHckoM paiioHe (mpumepHo B 20 KM ceBepHee
BYJIKaHA) HAMETHJICSI 3aKOHOMEPHBIN POCT psijia U3MEpPEH-
HBIX TapaMeTpoB. TakUMH MapaMeTpaMH SIBJISUIUCH ICOUT
rasa B rpu¢oHe, TeMIeparypa JUTOKJIACTUTOBOH MacChl B
rpudoHe, OTHOLICHUS copepkaHus sneMmeHToB Fe, Ca,
Mn, Ba x conep:xanuio Al B JTUTOKJIACTUTOBOI Macce.
MakcuManbHbIe 3HaYECHUSI 3THX MapaMeTpoB OBLIN OTMe-
YeHBI TIPH Pa30BOM 3aMepe CITyCTs TPU HEAEIH MOocie Ha-
yana pos semierpscenuii (17 asrycra 2001 r).

IToaTBepKACHUEM 3TOMY SIBIJINCH U TOJTyUCHHBIE
HaMu BO BpeMsl MoHUTOpuHra jetoM 2005 . pe3ynsraTsl
[0 TUHAMHUKE BEIIECTBEHHOTO COCTABA JIMTOKIACTHTO-
BOi Maccel B [T1aBHOM rpudoHe, BEIPAXKCHHON ANHAMMU-
Koil comepxaHuil miatu snemeHToB (Al, Fe, Ca, Mn u
Ba), mpeacrasinennsle Ha rpagukax (puc.4). Ha stu
rpayKy MyHKTUPHBIMU JTMHUSMHU Pa3HOTO CTHIIS HaHe-
CEHBI POM 3eMJICTPSICEHUH ¢ KOTMYECTBOM TOTUKOB, PAB-
HBIM ueThIpeM 1 6onee. C 18 utoHs no 3 ceHTA0ps Takux
poeB 3emueTpsiceHuit 010 11, M3 HUX Ha rpadukax Be-
IIECTBEHHOTO COCTaBa MOJXYYMIN TO WM HHOE OTpaxe-
HUE JIMIIb TPU POS 3eMIICTPSICCHUI.

1. Poii u3 7 TomukoB 26 utoHs 10xkHee n-oBa Kpuib-
oH P B Bujie 0TUETIIMBOrO CKauka yBEIMUYEHUS 3HAYEHUHN
y BCEX IISATH JEMEHTOB MPH MIEPEXOfie OT IEPBOTo JUHA-
MHUYECKOTO HHTEepBasia Ko BTOpoMy. OCOOEHHO OTUeTIH-
BO 3TOT CKa4yOK BeIpakeH y Al u Ba, y KOTOpPBIX cKauky
MPEALIECTBYET KOHEUHAs YacTh IEPBOTO TUHAMUYECKOTO
UHTEpBajla ¢ XOPOLIO IPOSBIEHHON TEHJIEHIIUEN noCcTe-
MICHHOTO YMEHBIICHHS 3HAYCHUH.

2. Poii u3 24 TomukoB B caMOM KOHIIE 29 U Hayale
30 uromst ¢ SMUIEHTPAMHU B CPeHEM Te4eHUH p. TuolyT
(;1eBsIit mpuToK p. JIroTorn) BOmM3u noc. Ynucrorognoe P
B BHUJI€ XapaKTEPHOI0, OTUYETINBO BBIPAKEHHOTO BBICO-
KOTO IMKa 4aCTHOIo MakcumyMa 30 Uil y BCEX UE€Thl-
pex snementoB (Fe, Ca, Mn u Ba). [Ipuuem y nepBbix
TPEX 3IEMEHTOB 3TOMY BBHICOKOMY MUKy YaCTHOTO MAK-
cuMyMa 0oJiee Heleu MpeIIecTBOBajla TeHACHIUsS 00-
IIETO NMEePEMEHHO-TIOCTEIICHHOTO CHIKEHUS 3HAYCHUM.
YV Al aTOMy poro 3eMJIETPSICEHU MPEeIIeCTBOBA pe3-
KM BO3pacTarolMil CKadyoK B 3HaueHUsAX ¢ 27 Ha 28
UIOJISL, Pa3lesIloIMi BTOPOH M TPETHHl AMHAMHYECKH
pa3IHYHbIC HHTEPBAIBI B TIOBEJCHUH TOTO JIEMEHTA, OT-
BEUAIOIINE XAPAKTEPHBIM JUISI HETO CTYIICHSIM C TCHJCH-
IIMel K MOCTENIEHHOMY MOHIDKEHHUIO B KOHIIE CTyTICHEH.

3. Poii u3 18 TOJIUKOB B caMOM KOHIIE 26 1 B CaMOM
Hayasie 27 aBrycra ¢ 3IUIEHTPaMu B BEPXOBbsX p. Jlto-
Toru P B BuJe pe3K0 aHOMAIbHOTO H3MEHEHHUS B COAEP-
JKaHUU BCeX JIeMEHTOB. OTMeualoTcs pe3koe aHOMallb-
HOE yMeHbIlleHHe y Al B TeueHue Tpex aHel 26, 27 u 28
aBryCcTa U PE3KO€ aHOMAJIbHOE YBEJIIMUEHUE Y YEThIPEX
OCTaJIbHBIX 2JIEMEHTOB, 0cobeHHo y Fe, Ca u Mn, B Te-
YeHHe TeX XKe Tpex AHeu 26, 27 u 28 aBrycra.

YeM 0OBSACHSICTCS, YTO TOJNBKO TPU 3TUX POS U3
OJMHHAJIIATH, a U3 3TUX TPEX POeB 0COOCHHO JBa MOC-
JIEJIHUX IIOJIyYUJIH CTOJIb 3HAYUMOE U XapaKTepHOe OTpa-
JKeHHE Ha rpa)ukax BEIIECTBEHHOTO COCTAaBA JUTOKJIAC-
TUTOBOU Macchl U3 [aBHoro rpudona HOxHo-CaxanuH-
CKOT'0 ra30BOJOJIMTOKIACTUTOBOTO BynkaHa? [lo-Buau-
MOMY, 3TH TPH pos U 0COOEHHO ABa mocieanux P 29P30
utonst u 26P27 aBrycra P TecHee Bcero ObLTH CBSI3aHBI €
crucremoit 3emiuerpsicennePpasiomPrazoBogonuTokiac-
TUTOBBII BynKaH (Ipu(oH), CBI3aHHOTO C 3TUM Pa3Jio-
MoM. Cyzis IO MOCTPOCHHOMY CTPYKTYpPHO-(QOpPMAaIUOH-
HOMY paspesy (puc. 6), HIMECHHO JBa 3THX POsl TECHee
BCETO CBSI3aHbI C OCHOBHBIM cMecTuTeneM ToiMb-ITlopo-
HalicKoro B30pOCO-HAABUTA, OTpaXasi, BO3MOXKHO, MeC-
TOIIOJIOKEHUE OJHOTO M3 04aroB ByiakaHa. HekoTopsiM
MOATBEPKACHUEM ATOMY SBIISCTCS U MPUMEPHO OJMHA-
koBasi B 11P12 kM rmyOuHa THIOLEHTPOB y OONBIIMH-
CTBa TOJNYKOB, BXOJAIINX B 00a 3TUX posl 3eMieTpsce-
HHMH, a TaK)Ke HauOOJIbIIIee KOJIMYECTBO CAMHUX TOIYKOB P
24 n 18 B kaxJ0M U3 HUX P U3 Bcex 3a(MKCHPOBAHHBIX
B 9TO BpEMsI POEB B JJAaHHOM paiioHe.
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Heckonbko MHOE IONOXKEHUE B 3TOM OTHOIIEHUU
3aHUMAaET poil 26 HioHs 10kHee Mm-oBa KpuiboH, BbIpa-
JKCHHBIM Ha yKa3aHHBIX TpauKax BEIIECTBEHHOIO CO-
CTaBa PE3KUM YCTYIIOM IIOBBIIIEHUS COIEPKAHUS BCEX
IIITU JIEMEHTOB IIPU NIEPEXOZE OT IIEPBOrO BPEMEHHOIO
UHTEpBAJIA ¢ MAJOAMIUIUTYIHBIMU KOJI€OaHUAMHU 3HAYe-
HUH C OTYETINBOI TEHACHIUEH K YyMEHbIIEHUIO ¥ Al 1
Ba ko BropoMy BBICOKOAMILIMTYAHOMY BPEMEHHOMY UH-
TepBaly. Bo-nepBbIX, Bce 7 TONUYKOB, BXOJAIIUX B OTOT
PpOii, IPOU30IIIN HE HA CYLIE, a B aKBaTOPUU AHHUBCKOTO
3aJ11Ba; BO-BTOPBIX, THIIOLEHTPBI 3TUX TOIUYKOB PacCIo-
Jarajivch Ha Topasao MeHbIUX TmyouHax P 3PS5 kwm; B-
TPETHHX, BCE TOIYKHU ITOTO POsi 00Ia1amu ropasno 00ib-
et Mmaruutynou P ot 2 10 4.6, Toraa kak B ABYX JIPYTUX
pOSIX MarHuTyja TOJIYKOB HE IIpeBblllana 2.2; B-4eTBep-
ThIX, KpunboHCKUI poil 3eMIIETPSICEHUN HAaXOQUICS B
120 xM ot HOxH0-CaxaJIMHCKOTO Ta30BOI0JIUTOKIACTH-
TOBOTO ByskaHa npu 17P19 km y AByX Ipyrux poes.
IIpaBpa, npu Bcex stux ominuusax KpuiboHckuil poit
3eMIIeTpsICeHUH Mor OBITh cBsA3aH ¢ TeiMb-Iloponaiic-
KHM B30pOCO-HAJBUIOM, €r0 IOKHBIM IPOJOJIKEHUEM
0[] BoJaM1 AHUBCKOTO 3aJIMBa K I0I0-BOCTOKY OT IOJIY-
octpoBa KpunboH. Ilo-BunumMoMy, Bce BhILIENIEPEUHC-
JCHHOE M CKa3aJ0Ch Ha JUHAMHYECKUX OCOOCHHOCTSIX
BELIECTBEHHOI'O0 COCTaBa JIMTOKJIACTUTOBOM MaccChl B
I'maBaOM Tpudone HOxHO-CaxaJlnHCKOTO Ia30BOO0IH-
TOKJIACTUTOBOT'O BYJIKAHA.

OCHOBHBIE BbIBOJbI U 3AK/JIIOYEHHUE

1. FOxuno-CaxaauHCKUHU Ta30BOJOJIUTOKIACTUTO-
BBII BYJIKAH BO BPeMsI CPAaBHUTEIBHO MTPOJOKUTEIBHBIX
rpu(OHHBIX CTAANN MEXIYy KPaTKOBPEMEHHBIMHU OYpHBI-
MU U3BEP)KEHUSIMHU COXPAHSUI OTHOCUTEIBHOE MOCTOSH-
CTBO IO OONBIIMHCTBY CBOMX HanOOlEe CyIIECTBEHHBIX
reoMop(hoIOTHIECKUX 0COOCHHOCTEH: 00IIeMy 4HCITy,
MECTOTIOJIOKEHHIO, (POpME U XapakTepy JesATEIbHOCTH
Ipu(OHOB U UX TPYNITHPOBOK.

2. 3aMepsBIIMICSA BO BpEMs HEIIPEPBHIBHOIO J0JI0-
BpeMeHHOTO MoHUTOpHHTa jJetoMm 2005 1. Temmeparyp-
HBII pexuM B 16 rpudoHax pasIndyHOro THUIIA MPEAOIpe-
JICTISUICSI B OCHOBHOM MECTHBIMH ITOTOIHBIMU YCIIOBUSMH,
IIPEX/IE BCErO TEMIIEPATYPOMl OKPY’KaIOIIEro BO3oyXa.

3. Jle6ut rasa, usmepsieMblii B AByX HanOojee ak-
TUBHBIX T'pU(OHAX, JOBOJIBHO PE3KO U CIA00YIOpsI0-
YEHHO MEHSIJICS B X016 MOHUTOPHHIa HE3aBUCUMO OT I10-
TOHBIX YCIOBUH, IPEAONPEACTSIACH, TO-BUAUMOMY, Ka-
KHMH-TO CyTy0O0 MHIUBHyalbHBIMH OCOOCHHOCTSIMU Ca-
MHX I'pU(OHOB.

4. B nuHaMUKe BEIIECTBEHHOI'O COCTaBa JIMTOKJIAC-
TUTOBOUM Macchl, 3alOJHSBIIEH KpaTepHOe yIiIyOJIeHHe B
I'maBHOM rpudoHe, Mo conepkaHUIO B HEH IATH 3aMe-
psaBmuxcs anementoB P Al, Fe, Ca, Mn u Ba P Brbinens-

IOTCSl YEThIpe OOILINX MHTEPBAJIA, XapaKTEePHU3YIOLIHXCS
CXOAHBIMU MJIM OJMHAKOBBIMU JTUHAMHUECKUMH O0COOCH-
HOCTSIMU C PE3KOH M NPAKTUYECKU OAHOBPEMEHHOHU Y
BCEX IATH DJIEMEHTOB CMEHOM dTUX 0COOEHHOCTEH mpH
nepexoje OT OJHOTO MHTEpBasa K apyromy. Hambomns-
el BBIPA3UTEIBHOCTBIO M 3aKOHOMEPHOCTBIO (CTYICH-
4aThIM XapaKTepPOM IOBEJCHUS Ha Tpaduke) OTIHNdaeTcs
JUHAMUKa conepkanus Al: TeHIeHIel K TOCTEeNeHHO-
MY CHIDKCHMIO BIIJIOTH /IO PE3KOTO YMCHBIICHUS B KOHIIE
Ka)<I0r0 MHTEpBaJla U He MEHEE PE3KOro BO3BpalllaloLie-
BO3pAcTAaIOILEro CKauka B Hadajle HOBOIO MHTEpBaJa.

5. YcraHoBlieHa peruoHaljbHas U JIOKaJIbHAs JUC-
KpPETHOCTb B JIUHAMUKE €CTECTBEHHOU CEHCMMUYHOCTHU!
Ha (poHE OECHOpsAAOYHOTO PaCIpPOCTPAHEHUS EIUHHUY-
HBIX 3€MJICTPSICEHUH BBIACISIOTCS 11 TecHO cOnmxkeH-
HBIX BO BPEMEHH U IPOCTPAHCTBE T'PYIIHPOBOK HIU
poeB 3emneTpscenuit (ot 4 10 24 TomukoB). U3 HUX TpH
post P 26 utons (7 tomuxoB), 29P30 urons (24 Tomuka) u
26P27 aBrycta (18 TomukoB) P ctporo coBmamaroT mo
BPEMEHH C TPAHUIIAMU TUHAMUYECKUX HHTEPBAJIOB B CO-
JICpKaHUM BCEX IATH 3aMEpPSIBIINXCS IeMeHTOB P Al,
Fe, Ca, Mn u Ba. D10 00bSCHAETCS HETIOCPEACTBEHHOM
CBSI3BIO ATUX TPEX POEB (B OTJINYME OT OCTAIBHBIX POEB)
¢ rmaBHBIM cmectuTenaeM Teimb-Iloponaiickoro win
HentpanpHo-CaxalnMHCKOTO B30pOCO-HAABUTA, C KOTO-
pbiM cBsa3aH FOxxHo-CaxaduHCKUN ra30BOJOJIUTOKIAC-
TUTOBBIN BYJIKAH.

Takum 00pa3oM MOXKHO CUMTATh JIOKa3aHHOU Mpe-
roJlaraeMyro0 MHOTUMHM HccienoBatesnsivi [1, 2, 4, 7, 10,
11, 14, 17P20] npsiMmyto CBSI3b MEXKAY ra30BOJIOJIUTOKIIA-
cTuToBBIM (Trpsi3eBBIMY) ByJIKaHM3MOM U €CTECTBEHHOMN
CEHCMHYHOCTBIO, BIEPBHIC YCTAHOBIECHHYIO Ha FOxHO-
CaxanunckoMm Bynkane B 2001 1. [2]. bonee Toro, Bcem
BBIIICH3I0KECHHBIM MOYKHO CUMTAaTh JAOKAa3aHHBIM, YTO
HanOOoJbIIEeH POJIBIO B 3TO CBsI3U oOmanaeT Al, mpuuem
HE TOJBKO MPOCTO KOHCTATUPYIOLICH, HO M BECbMa BEpo-
ATHOM MPOTHOCTUYECKOU poiblo P TeHnennueil k nocre-
NEHHOMY CHIKEHHIO COepKaHusI Al 3a HECKOJIBKO JHEH
(3a Hele0) 10 BO3MOXKHOI'O CEHCMHUYECKOTO COOBITHS.

6. B TeueHne MHOTHUX JIET YCTOMYMBO COXpaHSETCs
IPUYPOYCHHOCTH MOAABISIOMIEr0 OONBITMHCTBA TPUGO-
HOB HOxHO-CaxaauHCKOro ByJKaHa K MPOXOAsiieil He-
MOCPECTBEHHO Yepe3 HEero rpu(oHHOIl mooce cerepo-
BOCTOYHOTO MpocTupanus. [laHHas monoca CpaBHUTENb-
HO CTPOTO COBIAJAET C IIPEAIOIAraeMbIMU I10JIOKEHUEM
U IPOCTHPAHMEM BBIXOJA HA MOBEPXHOCTH OCHOBHOIO
cmecturensa ToiMb-IlopoHnalickoro, win IlenTpanbHo-
CaxanuHckoro B30poco-Haasura P Hanbosee kpymHoro
COBPEMEHHOI'0 aKTUBHOI'O U CEHCMOIE€HHOI'O pPa3jioMa Ha
Caxanuze. DTO OHO3HAYHO yKa3blBaeT Ha MPSMYIO IIpU-
YUHHO-CJIEJICTBEHHYIO CBsI3b MEXJly TaKOIo poja pasiio-
MaMH M Ta30BOJOIUTOKIACTUTOBBIM BYIKAaHH3MOM HE
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TOJIBKO HA YPOBHE MECTOMOJIOKEHHS U ICHCTBUS BO Bpe-
M I/I?;Bep)KeHI/Iﬁ BYJIKAHOB 3TOI'0 THIla, HO U Ha YPOBHC
MECTOTIONIOKEHHUST M JCHCTBHUS IMOAABISIONIETO YHCIA
rpuOHOB BO BpeMsl TPU(POHHON CTATUN MEXTY U3BEp-
JKCHUSAMU.

7. OCHOBHBIM JHEPreTHYECKHU-AMHAMUYECKUM
dbaxTOopoM, ONpEaCTAIOIINM AeATSIHbHOCTh TPU(OHOB
IOxH0-CaxaaMHCKOro ra3oBOJOIUTOKIACTUTOBOIO BYII-
KaHa, BCEX BYJIKAHOB ATOT0 THIA HE TOJbKO Ha Caxamu-
HE, HO U BO BCEM MHpE, a TAaKXKe BCETO BYJIKaHH3Ma BO-
o0r1ie, ABIIETCS ra3 CMEUIAHHOTO MEPEMEHHOTIO COCTaBa
KaK pe3ynbTar 0011el cocpeIoTOUeHHOM Aera3annuu 3eM-
JIn, HauaBIIICHCS HA CAMBIX paHHUX dTarlax CTaHOBJICHUA
ee KakK IUIaHEThl U MPOJoJDKAIoNIecs 0 CHX Top.

B 3akiroueHue cieayeT cka3aTh HECKOJIBKO CIOB O
Hanbosee BEPOSITHOM TCOPETUUECKOM OOBSCHCHUU CBS-
3M TUHAMMKH BEIIECTBEHHOTO COCTABA JIMTOKJIACTHTO-
Boi Macchl FOxxH0-CaxaJIMHCKOro ra30BOg0JIUTOKIIACTH-
TOBOTO BYJKAHA, KaK M JIIOOOTO ByJKaHa TaKOTO THIIA, C
€CTECTBEHHON CEHCMUYHOCTBIO P IpUUKMHHO-CIECTBEH-
HOU cBsi3U (hr3ndecKoil GuIonAHO-IPOHUIIAEMON CUCTE-
MBIL: 3emiieTpscenue P pasnom P razoBonoauToKIacTUTO-
BbIi BysnkaH (rpudon). [To obmenpunstomy yoOexe-
HUIO, TIOJaBJstoniee OONBIINHCTBO 3eMJETpsiCeHuld P
3TO paspsaKa MOCTENEHHO HAKalNIMBAaeMBIX B 36MHOI
KOpe HalpsKEHUM B BUJIE MTOJBUKEK 110 aKTUBHBIM CEMi-
CMOTEHEPHUPYIOMUM pazinomaM. [1oABIKKH B pa3nomax
TUMa B30poca, HagBUTra U B30Opoco-HanBura P pesynbrar
paspsiAKU HaIpPsDHKEHUH, HAKOIUIEHHBIX B YCIOBMSX CKa-
tusa. Cxarue 1000 MOPUCTO-MPOHUIIAEMON Cpebl Be-
JIT K YMEHBIIECHHUIO WIN COKPAIIEHUIO OOIIEro MopoBo-
ro IPOCTPAHCTBA ITOPOJ ¥ K YMEHBIIEHHUIO UX IMPOHHUIIA-
eMOCTH, U (DIIOUTHON MPOHHUIIAEMOCTH BOOOIIE, B TOM
4yucie U B cucteme 3emiueTpsicenue P pasiom P BynkaH.
IToaBwmkka 1Mo pas3ioMy, BEIpaKEHHAs! 3eMJICTPSICCHHUEM,
MPUBOAUT K CHATUIO, XOTHA OBl YaCTUYHOMY, HAKOIIJICH-
HBIX HaprDKCHI/Iﬁ CiKaTus, K PE3KOMY YBCIHUYCHUIO
o0beMa 0O0IIEero MOPOBOTO MPOCTPAHCTBA M PE3KOMY
YBEJIIMYCHUIO TIPOHUIIAEMOCTH BOOOIIE U CHCTEMBI 3EM-
nerpsicenne P pasznom P Bynkan (rpu¢oH), B 4aCTHOCTH.
JIro6oii ¢urons, ero BemecTBEHHBIH COCTaB, yUacTBYIO-
IUH B TaKO cucTeMe, TOJKEH KaK-TO pearupoBaTh Ha
TaKOTO poAa u3MeHeHus. JIroOble MOABMKHBIC HIICMEH-
Thl, B KAKOM OBl BUAC U KOJMYCCTBE OHU HE MPUCYTCTBO-
BaJH B cOCTaBe (DIIOMMA, B YCIOBHIX CXKAaTHUS M COKpa-
IICHUS TOPOBO-IIPOHHUIIAEMOTO MPOCTPAHCTBA JTOJIKHBI
€CTCCTBCHHO KOJIMYCCTBCHHO YMCHBLIIATHCA. CooTtBeT-
CTBEHHO, IIPU PE3KOM CHATUU HAIPSDKEHUHN CxKaTUs IIPU
TMOABUIKKAX I10 pa3jioMaM BO BpEM:L 36MJIeTp5[CCHHI>i OHH
JOJDKHBI CTOJb XK€ PEe3KO0 KOJUYECTBEHHO BO3pacCTarh,
YTO MBI U Ha6JIIOI[aCM B JMHAMHUKE BECIICCTBECHHOI'O CO-
CTaBa 3aMCPABLINXCS HAMU IIATH 3JICMCHTOB B I'maBHOM

rpudone HOxxHOo-CaxalnHCKOTO ra30BOI0IUTOKIACTHTO-
Boro BynkaHa. COOTBETCTBYIOIINI XapaKkTep MOBEIACHUS
OTMEYACTCA Y BCEX MATH 3JICMCHTOB, C HEKOTOPBIMU WH-
JAUBUYyaJIbHBIMU OCO6CHHOCT5[MI/I Y KaXxJa0ro 3JIEMCHTa
B OTJEJNIBHOCTH, HO 0COOCHHO BreuaTstonie y Al. Dto,
BO3MOXKHO, 00BsICHAETCS MO0 HauOONIBIINM COJIepKa-
HHUEM JTOr0 3JeMEHTa B COCTaBE JINTOKIACTUTOBON Mac-
CBI U3 MIATH 3aMEPSAEMBIX IEMEHTOB, TH00 HanOObIIeH
SMaHANMOHHON TOABIKHOCTHIO B cocTaBe (iarouna,
[UPKYJIHUPYIOLIETO B CHCTEME ouar 3emieTpsceHus P
pasziom P BynkaH, 1100 KaKUMHU-TO elie crennGuyecKu-
MU TEOXUMHUYECKUMH 0COOCHHOCTSIMHU ITOTO DIIEMEHTA.

HccnenoBanus BEIOIHEHBI IPU (PMHAHCOBOI MOA-
nepxke PODU (rpant Ne 05-05-64124).
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0.A. Melnikov, V.V. Yershov, Kim Choon Ung, Sen Rak Se

The dynamics of gryphon activity of gas-water lithoclastic (TmudV) volcanoes, and its relation
to natural seismicity with reference to Yuzhno-Sakhalinsk Volcano (Sakhalin Island)

The paper deals with detailed information about the character and dynamics of gryphon activity of the Yuzhno-
Sakhalinsk gas-water lithoclastic (Tmud) volcano obtained from visual observations during long periods between
short-time volcano eruptions in 1959, 1979 and 2001, and especially during continuous long-time (from June 18 to
September 3, 2005) monitoring in the summer of 2005. Apart from direct observation, the monitoring involved
temperature and air pressure measurements three times a day (at 9 a.m., 12 a.m. and 18 p.m.), analogous temperature
measurement of liquid lithoclastic mass infilling crater hollows of different-type gryphons three times a day,
analogous measurement of gas quantity emitted by two largest and most active gryphons, and daily (at 12 a.m.)
sampling of liquid lithoclastic mass for chemical analysis by the ICP-AES method for five elements: Al, Fe, Ca, Mn,
and Ba from the crater of the largest gryphon P Main or Central. The monitoring results were compared to the data
on natural seismicity obtained by the TDatYand TDatamarkV system of digital seismic stations. As a result, the data
obtained proved for the first time the earlier assumed direct cause-and-effect relation between the Yuzhno-Sakhalinsk
gas-water-lithoclastic volcano activity P the dynamics of material composition of the liquid lithoclastic mass erupted
by its Main gryphon, and regional-local natural seismicity. Incidentally, one of the measured elements (Al) plays a
distinct prediction role.

Key words: gas-water lithoclastic volcano, gryphon, monitoring, natural seismicity, upthrow thrust,
dynamics, material composition, chemical analysis, Sakhalin I.



