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There were about ten catastrophic explosive eruptions of andesitic and acid magmas during 20th century.
These eruptions are characterized by large volumes of juvenile material (about 1 km® and more) and their
high intensivity withdrawing (n x10° m’/s) at paroxysmal phase. We can recognize two main types among
these eruptions: I — eruptions with unimodal rock composition (Santa-Maria, Bezymianny, Shiveluch, Sent-
Helens) and II — with contrast rock compositions (Ksudach - Stubel, Katmai - Novarupta, Quizapu - Cerro-
Azul, Pinatubo, Hadson). Eruptions of the first type just produce single-composition magma which
undergoes slow composition evolution in time. Second type is characterized by simultaneous eruption of
juvenile products with different compositions (two or three in the case of Katmai) with evident signs of
mingling. These types are clearly distinguished by character of volcanic activity.

Formation of large-scale volcanic dome with following prolonged (years — many tens of years) extrusive
activity is inherent for eruptions of the first group. Eruptions with contrast compositions of the products
continue several hours or days. These eruptions cause no exrusive domes or they are very small.

We suppose that the above mentioned relationships result from different structures of the feeding zone of
these volcanoes. Eruptions of the first group are caused by retrograde boiling of magma in a single chamber.
Energy of the future eruption accumulates during cooling of magma and when volatile pressure in the
chamber exceeds a particular critical pressure, it causes a paroxismal explosion. Thereafter the velocity of
ascending watersaturated magma gradually decreases resulting in large dome formations. Hornblende rocks
are very inherent for given types of eruption, which indicates sufficiently deep position of magma chambers.
Eruptions of the second type are consequences of influx of volatile saturated acid magma in a shallow
chamber of more basic magma. In this case all the volume of very viscous acid magma pass rapidly through
liquid basic chamber, reaches surfaces, violently degases there, and eruption finishes. This type is
characterized by considerably large volumes of the products erupted at paroxysmal stage. Acid (or andesite)
rocks play main role, and may comprise up to 95% and even more among eruption products. Hornblende
rocks are also usual, but not ubiquitous.

We think that these constraints give direction for following study of mechanisms of catastrophic explosive
eruptions and feeding systems of andesitic volcanoes. Presented scheme provides possibility for forecasting
of temporal course of considered eruptions. So, the activity at Chaiten Volcano, that started in 2008, will

apparently continue for many years.
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B XX cronerun npou30ILI0 OKOJIO AECATH KaracTpOPUUECKHX SKCIIO3UBHBIX W3BEPKECHUH aHIE3UTOBBIX U
OoJiee KUCIBIX MarM. DTH U3BEP)KEHHS OTIMYAIOTCS OOJBIINMU 00beMaMH IOBEHHIBHOTO MaTepHaia (OKoJo
1 kM’ 1 Gollee) U BBICOKOI MHTEHCHBHOCTBIO BHIHOCA BEIIECTBA B MAPOKCH3MATBHYIO (a3y (IeCATKH-COTHU
Thic. M/c). Cpell HHX MOKHO BBIAGIMTH JBA OCHOBHBIX THIIA: I - C OJHOMONANBHEIM COCTAaBOM MOPOJ
(Canra-Mapusi, bespimsunbiii, lusenyd, Cenr-Xenenc) u Il - ¢ KOHTPaCTHBIMH COCTaBaMU MPOLYKTOB
(Kcynmau-11ITi06ens, Karmaii-HoBapynta, Keunany-Creppa-Accyns, [Innary6o, Xancon). [Ipu nzBepxxeHusx
MIEPBOTO THIMA MPOUCXOJUT MOCTYIUIEHHE OJHOM MENJIEHHO 3BONIONUOHUpYIOIIENH MarMel. Bropomy Tumy
CBOWMCTBEHHO COIPSDKEHHOE M3BEPKEHHME FOBEHWIBHBIX MPOAYKTOB PA3HOTO cOCTaBa (AByX WM TpeEX, B
cnydyae Karmas-HoBapynTsl), ¢ SBHBIMH MpHU3HAKAMH CMEIIEHUS. OTH TPYNIBI OTYETIMBO PA3IHYAIOTCS 110
XapakTepy NPOTEKaHUs ByJIKaHMYECKOW aKTUBHOCTH.

W3BepxkeHHsM TMepBOM TPYMIBI CBOMCTBEHHO OOpa3oBaHHE KPYMHBIX BYJKAaHHYECKHX KYyMOJIOB U
TocJeAyIomas INTeIbHasl SKCTPY3UBHAS aKTHBHOCTh (TOABI-IecATHeTHs). M3BepKeHns ¢ KOHTPAaCTHBIM
COCTaBOM IPOMYKTOB JJIATCSA Yachl — IHW. DKCTPY3UBHEIC KYIIOJNA IMPH 3TOM JINOO HE 00pasyrorcs, aubo
c1a00 BBIpAKCHEI.

OObsicHEeHHE YKa3aHHBIX 3aKOHOMEPHOCTEH BHMIWTCA B Pa3IUYHOM CTPOCHUHU 30H IUTAHUS BYJIKAHOB.
W3BepxeHNsT NepBOil IpyNNBl BBI3BIBAIOTCS IOCTYIUIGHHEM MarMbl M3 OJHOTO odara. B odare mMarma
HAKaIUIMBAaeT JHEPTUI0 IS HU3BEPKEHHS 3a CUET peTporpagHoro kuneHws. IIpu mocTmkeHuM naBieHUs
BBIIIE KPUTHYECKOTO HACTYNAeT MapOKCU3MAJIbHBIM B3pbIB C MOCIEAYIOIIMM CHIJKEHHEM CKOPOCTH
MIOCTYIUIEHUSI MarMbl. MeJUIeHHOE TpPOABMKEHHE K MOBEPXHOCTH BOJOHACBHIIICHHON MarMbl M BBI3BIBAET
pa3BUTHE MOLIHBIX KyMoioB. sl ZaHHBIX M3BEp)KEHHH BECbMa XapaKTEPHBI POTOBOOOMAHKOBBIE HOPOJBL,
YTO yKa3blBaeT Ha JOCTAaTOYHO IIyOOKOE MOJI0KEHUE 04aroB B KOpe.

W3BepakeHnss BTOPOTO THUIIA BbI3BaHBI BHEAPEHHMEM HACBHIIIEHHOM KHCIOM MarMbl B BBIIIEPACTIONOKEHHBIN
oyar Ooyiee OCHOBHOTO cocTaBa. B 3ToM cityuyae, mopiuusi BA3KOW KHCIIOWH HACHIIIEHHOHN JETYYHMMH Marmbl
OBICTPO MOJTHOCTHIO MPOXOIUT Yepe3 KHUIKYI0 OCHOBHYIO, H H3BEp)KEHHE 3aKkaHunBaeTcs. s BToporo Tuna
XapaKTepHbI 3HAUUTEIBHO OOJBIINE 00BEMBI POAYKTOB, H3BEP)KEHHBIX B MapoKcHu3MalbHyto (azy. [maBHyto
POJb Cpell HUX MIPAIOT KHCIBIE COCTABHI, JIOJSI KOTOPBIX MOXKET IpeBbimars 95%. PoroBooOMaHKoBBIE
MIOPOJIBI TAKKE XapaKTepHBI, HO HE JUISI BCEX U3BEPKEHUH.

[IpencraBnsgercs, uYTO JaHHAs CXeMa JaeT HalpaBleHHE [JIs JajJbHEWIIero aHaiu3a MeXaHH3Ma
KaTacTpo(pUUeCKUX KCIUIO3WBHBIX M3BEPKEHUI M CTPOCHUS CHCTEM NMUTAHUS aHJE3UTOBBIX ByJKaHOB. OHa
MIO3BOJISIET IPOTHO3UPOBATh PA3BUTHE PACCMOTPEHHBIX THUIIOB M3BEPKEHHI BO BpeMeHH. Tak, HayaBIIascs B
2008 1. aKTUBHOCTH ByJIKaHa YaWTeH, M3BEPraroIiero TOJIHKO PHONHTHI, BEPOSITHO, OYIET MpPOMOIDKATHCS

MHOTHEC I'OJbI.



