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AUHAMUKA U COCTAB IIPOAYKTOB U3BEP>XEHUYA
ABAYHMHCKOI'O BYJIKAHA B 1991 r.

Paccmorpensl 1meTposioro-reoXMMHUECKUe OCOGEHHOCTH M3BEPIHYTOrO MaTtepuala: Meiljios,
NEM30BM/IHbBIX aH/IC3UTOB, JIaBbl, BYJIKAHHUYECKUX ra3os. CriesiaH BbIBOJ 0 peaTo-MarMaTHIecKoi
npupozie nepsoi asel msBepxeHus. IIpuBesieH CpPaBHUTE/IBHBIN aHAU3 MOPOJI M3BEPKEHMS
1991 r. ¢ nopojamu NpOWUIBIX M3BEPXKEHMI ByiKkaHa. OTMEYEHO, UTO aH/IE3UTOGA3AJIBTHI
usBepxeHus 1991 r. SBJSIOTCS CaMbIMU KMCIIBIMM DasHOBHUAHOCTSIMM TOPOJ, M3BEPIHYThIX
BYJIKAHOM 3a rocjennve 3—4 toic. sier. Ilpenarnonaraercs, 4To ecau yCTaHOBJIEHHAS TEHIACHIIMS
YBE/IMUCHUS KMCJIOTHOCTH COXPAHMTCH, TO 3TO IPHUBEAET K CMEHE O9KCILIO3UBHO-3dY3UBHOIO
TUIA M3BCPXKCHUS HA OKCIIO3MBHO-DKCTPY3MBHBIM, T. ¢. Haubosiee BYJIKAHOOMACHBIIL.

DYNAMICS AND COMPOSITION OF PRODUCTS FROM THE 1991 AVACHINSKY
ERUPTION, by Ivanov B. V, FlerovG. B, Masurenkov Yu. P, Kiryanov
VeoYu.. -Melekestsevil: V. TaranYu A and Ovsyannikov A. A. In the
paper we consider petrological-geochemical peculiarities of the ejected material: ashes,
pumice-like andesites, lava, and volcanic gases. A conclusion is made about a phreatomagmatic
nature of the first stage of the eruption. A comparative analysis of rocks of 1991 eruption with
those of the previous volcano eruptions is given. Noticeably, that andesite-basalts of 1991
eruption are the most acid among the rocks ejected by the volcano during the last 3—4 thousand
years. Supposedly, if the determined tendency of increasing acidity remains, this will lead to
change of explosive-effusive eruption type by explosive-extrusive, i. e., the most hazardous type
of eruption. ‘

(Received December 6, 1994)

Institute of Volcanic Geology and Geochemistry, Far East Division, Russian Academy of
Sciences, Petropaviovsk-Kamchatsky, 683006, Russia

Pacnonoxennpiit B HemocpeacTBeHHOM Om3octi (puc. 1) or ropogos ITerpomas-
nosck-Kamuarckuit (8 25—30 kM k CCB u C) u Enmsoro (30 xm k BCB) ussecTHBI
ABaumnckuit Byakan (53°15,3' c. w., 158°49,8' 8. 1.) 661 B XVIII—XX BB. ogHUM
13 caMmbiX akTuBHbiX Ha Kamuartke. On m3Beprancs B 1737, 1772(?), 1779, 1827,
1855, 1878, 1881, 1894—1895, 1901, 1909, 1926, 1938, 1945 [2] u 1991 rr. Oguako
CPaBHUTC/IBHO [ETAJIbHO AMHAMHMKA, (DCHOMEHONOTMS W TOCAEACTBUS HM3BEPXCHMIA
uxcupoBanuch auwmb B 1926—1927, 1938 u 1945 rr., npuuem cnennaancrhi-ByIKaHO-
JIOTH JIMYHO JAaXe M 9T U3BepxeHus He Habmomamm. A. A. Mensivios u B. U. ITuim
[6, 7] npu ommcanmu wmssepxenuit 1938 u 1945 rr. onmpanuch NpeMMyIIECTBEHHO
Ha paccKasbl OUECBUALCB 9THX coObiTHil. [lerporpacdms M meTpoxuMus JOKYMEHTHPO-
BAHHBIX MCTOPMUECKMX M3BCPXCHMM, 3a PCOKMM MCKIIOUCHUEM, TOXE HE M3yYaauCh.
ITpuBeacHHbIC B JMTEpPATYpe AAaHHBIC [4] O XMMHMUYECKOM COCTABE JIABOBOTO IOTOKA
1909 r. Ha camMoM Jies1e OTHOCSITCS K OJHOMY M3 IOTOKOB 60/iee PAHHUX, JOMCTOPHUCCKHX
u3Bcpxenuit [5]. Tonpko onuH XxuMHUCCKUI aHAMM3 [8 ] XapakTepuayeT BEHUIBHYIO
tehpy usBepxenus 25 despans 1945 r.

Wssepxenne 1991 r.— causcTBenHoe, HabaopaBiucecs coTpyaankamu MHCTHTYTOB
ByskaHonoruu (MB) m Bynkaumuecko# reosormm u reoxumum (MBI'm) JIBO PAH
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Puc. 1. Pacnpejiesienue NMPOKJIACTHUECKOrO MaTepuasa M3BEePXKEeHUs ABAUMHCKOrO
pyskana 13—30 susaps 1991 r. u mecra orGopa mpo6 MHPOKJIACTUKU

or Hauasa mo koHmna. CobpaH m obpaGoran OosbmOi (haKTHUECKMH MaTEpHaa Io
npoaykTam u3sepxenus. IIposemennas B. H. [Isurano aspodorocremka mo3sosmia
TOYHO OMpPEAEJUTh KOH(PUIypALHUIO, IUIOWAAb ¥ 00bEM M3JMBIIETOCS JABOBOTO MOTOKA.
M crnonp30BAHME CHHXPOHHBIX a9POBHM3YabHBIX (C 0TGOpoM mpod memia) HabmoneHui
¥ aHAJIN3 KOCMMUYECKMX M300paXkKEHWl JaM BO3MOXHOCTH IOJYYHMTh JAHHBIC O 30HAX
MEIUIONAaf0B M KOJIMUYECTBE BhimasBmeid Tedpsl. OLEHEHb SHEPreTUYECKMM M 9KOJIOTH-
YyeCKMM acmekThl u3BepxeHus [3].

X0/ U3BEPXKEHUS U ero MpoayKThl

13.01.1991 r. mone 46-1eTHEr0 MEpUoOIA MOKOS HAYAJIOCh M3BEPXEHUE ABAUMHCKOTO
Byskana Ha Kamuatke. [To cuie u xapakTepy ACSTEIBHOCTH OHO B LEJIOM KBaaupu-
LMpyercs Kak caaboe 9KCmio3mBHO-3(hdy3nBHOE, KOTOPOE IO OCOOEHHOCTSAM BYJIKA-
HUUECKOrO IpOLecca MOXeT OwTh pasaencHo Ha ase crapun. [lepsas cramus, 13—
19 sHBaps, XapakTepU3OBaIACh YMEPCHHOM, BPEMEHAMM CHJIbHOM METJIOra3oBOd
B3DHIBHOM JCSTCIBHOCTBIO C BHIOPOCOM DACKAJEHHOTO MaTepuasna ¥ O0Opa3oBaHMCM
ropsiuyux OO0JIOMOUHBIX JIABUH, W3JIUSHUEM JIABbl, BOSHUKHOBEHNUCM KAMCHHO-TPS3EBBIX
JIABMH M TPS3CBHIX MOTOKOB. DTa CTajusl W3BEPXKEHHMsS MOXeT ObiTh pasbura Ha ABC
da3pl: mepsasg, UMCTO DJKCIUIO3MBHAS,— 13 gHBaps, BTOpasd, 9KCII03UBHO-2PDy3uB-
Hasi,— 14—18 smBapsa, aocturmas KyapmuHauum 16—I18 smBapg. Bropas cramms,
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19—30 snBaps, xapakTepu3oBanach yMEPEHHOM M c1a60ii MENIOra30B0i ¥ Mapora3osoii
aesreabHOCTBIO. [Tocne 30 siHBapst M3BEPXEHMC MPEKPATHIOCH M BYJKAH MEPEIICa B
coctostiue €1ab0i (hyMapoabHON AKTHBHOCTH.

IMupokaacTuyeckuit Matepua. O0was niomanp nertonaza oucHusaercs 8 4000—
5000 xm’. KonmuecTBo M3BeprHyTOil mupoknactuku coctasisier 7-10° m’. Pacnpese-
JICHUE NMUPOKJIACTUYCCKONO MATEPUaia BO BPCMSI M3BCPXKCHMS TPEACTABJICHO HA puc. 1,
BCUICCTBCHHBIM M TPAHYJJOMCTPUUYECKUII COCTABBI — HA puc. 2 u 3.

ITupoknacmuka nepgou ¢asel. 13.01.1991 r. kpatep Bynxkana Gbu1 CHOKOEH, He
OTMEUAZIOCh Aaxe 00buHOM (hymMaposibHO aesTteabHocTr. B 11 u 57 Mun Hax kpatepom
BO3HMKJIO HArPY>KCHHOC IEMJIOM JPYNTHBHOC 006/aKO, KOTOPOE CTal0 CTPEMHTEIBHO
paspactatbest. B 12 w 05 MuH nocsienoBas BTOPOit M Cpa3y e CIEI0M TPETHil B3PHIB.
B 12 u 30 mun obnako mocturio Beicotsl 3300 M Hag KpatepoM M, ABMrasich Co
ckopocTpio 80 KM/u, CTan0 MEpPEMEmAThCs B IT0-3aNaAHOM HATPABICHUM B CTOPOHY
r. Ilerponasioscka-Kamuarckoro. B 14 u Ha 10XKHBIX M I0rO-3amagHbiX CKJIOHAX ObLIO
3aMCUCHO CEMb IPSI3CBBIX MOTOKOB AauMHOM 250—300 M. ITenen, soinaswmit 13 auBaps
Ha miomamu 400—500 kM, cOCTOST M3 BYJKAHMYECKOTO CTCKJA', MiarMokaasa,
NMPOKCCHOB, PyAHOrO MUHEpaaa 1 0610MKOB TOpox (pe3yprenTHbiit matepuan). Coxep-
Xanue creksa Mersioch ot 81 (dbpakuus <0,045 mm) po 9% (bpakums 0,25—0,5 mm).
Bonee 60 Bec.9, nmenna mpuxoamaock Ha dpakuuo 0,25—0,5 MM, a 90 Bec.%, — Ha
dbpakuun 0,25—1 mMm (puc. 2 u 3).

B Tonkux ¢paxuusix mensa BYJKAHMUCCKOE CTEKJIO MPEACTABICHO OCCUBETHBHIMU
OCKOJIKAMM HEMPABHIILHONA (DOPMBI, PEXE — CO C/ICAAMHM CTCHOK Fa30BHIX ITy3bIPHKOB,
UTO CBMICTC/IBCTBOBAJIO O Cr0 IOBCHUJIBHOM reHeamce. B kpynubix dhpakumsix nensa
HApsay C KPUCTAIAMM [UIATMOK/IA3a M NMMPOKCCHOB NPHUCYTCTBOBAIM TICM30BHIHBIC
arperaTbl HCMPABUJIBHOM, OKPYTI/I0H (opmbl. [1pr HE3HAUMTEIPHOM HANABAMBAHUYU OHU
pacnagannce Ha meaxkue (<0,07 mm) GecuBeTHBIE YAaCTHLBI BYJKAHMYECKOTO CTEK/A
u 6osiee KPyMHBIC KPUCTAMIbl MUPOKCCHOB M PEXE — MIATMOK/A3a. MaKcHMaibHOE
COACPXKAHME MIATMOK/A3a npuxoausioch Ha dpakuuwo 0,25—0,5 mm. O6s0mku nopox
npeacTaBasan coboit (hparMeHThl MOCTPOMKM ByJKaHA.

B 15 kxm or kparepa B ocesoit 30He Bbmaao 130 r/m? Byakaumueckoro memna,
a B 1,5 kM x 3anany (rouka orGopa Ne 1) — 40 r/m? (puc. 1). Ilemen, oroOpanHbIit
MO OCH MCTUIONAAa, XapakTCpu30Basics OMMONANbHBIM IPAHYJIOMETPHUECKMM DACIIpe-
AC/ICHUEM C MAaKCMMyMaMH B MHTEpBanax pasmepsoctu -0,045—0,071 u 0,25—0,5 mm.
[To cpaBHenmio ¢ ofpa3uamu nemnaa, OTOOPAHHBIMM B 27 KM OT BYJKAHa, MO MEpe
MpUOMXKCHUS K LCHTPY W3BCPXCHUS B TCIJIC MPOMCXOANT YBCJIMYCHUC COACPXKAHUS
TJIaTMOK/1a3a B TOHKMX (hpakumsx. B 8 kM or Kparepa nenosas Harpyaka B OCCBO
3oHe mentonaza pocrurana S00 r/m?, a mambosee KpymHBe yacTHUbl TedPH UMETH
pasmepHocTh meakux (0,5—1,5 cm) nanmamm. Tpanynomerpuueckoe pacnpenacsicHue
MCTUIOBBIX  UaCTHL — OMMONAJIBHOE, TPMYEM KPUBAsi DPACHPCACACHHMS CMEIIANACH B
CTOPOHYy KpymHbIX (>0,5 MM) dpakumit nenia. B 3 kM or Kparepa MakcuMaabHBI
pasMep JIANUWJIAd yXe Aocturaa 4—35 cm.

HauGosice rpyOsiit Mmatepuan (6oMObl M JAMMIIN) OTJAOXMICS HETOCPEACTBCHHO Y
KPOMKH Kparepa B IOro-3anajHoM CEKTOpE. MONIIHOCTH BbhimaBLICH NMPOKIACTHKM
HCBC/IMKA — BCCTO ACCATKM CAHTUMETPOB. PasMep campix KpynmHbIX O0MG mocTuran
50—60 cm, namuain — 1o 5 cM. InaBHas uactb Matepuana Gbi1a SBHO pe3ypreHTHOM:
npeobnaganu o6MOMKM TCMHO-CEPHIX M KPACHOBATHIX WIJIAKOB, TMOXOXHC HA LILIAKH
AB4UMHCKOrO BYJKAHA, M3BEpXCHHBIC B 1945 r. [8].

Taxum o6pasom, NUpOKJIACTHKA MepBOi (hasbi M3BEPKEHUS BKIIOUANA KAK pe3yp-
FCHTHBIH, TAK ¥ IOBCHW/IbHBI MaTtepuan. Bo Bcex ofpasuax Tedpsi Ha pasHOM
YAAJICHUAM OT OPYNTHBHOTO LECHTPA IOBCHUIbHBII MaTEPHUa NPEACTABACH (DparMeHTaMu
KOPHYHEBATO-CEPBIX MJIM KOPHUHCBATO-CBET/IO-CEPBIX TTIEM30BUAHBIX AHAE3NUTOB B KPYII-
HBIX (DPAKUMSX M YACTHUAMH GECLBETHOrO M CBETJIO-CEPOrO BYJIKAHMUYECKOTO CTEKIA —
B MEJIKMX (ppakuuax. O6muit oGbeM Tepsl 1 06JIOMOYHBIX JIABMH HA CKJI0HE M01010r0

1
®dakTiuecku — 910 CTEKJIOBATBIA Ga3uc TIOPOABI, HaCTHYHO PACKPUCTAJIM3OBAHHBIN (CM. pasaen
«ITerporpacust nopoa»).
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Tabruya 1

XHUMUYECKHI COCTaB Tedpbl U3BEPIKCHUS, BeEC.%

Komnoueura 1 2 3 4
Si02 57,06 56,24 55,80 55,95
TiO2 0,72 0,73 0,83 0,82
ALO3 19,64 19,88 20,20 20,31
Fe203 <2 1080 2,38 3,28 3,30
FeO 3,66 3,84 3,48 3,51
MnO 0,08 0,11 0,13 0,12
MgO 3,22 3,62 3,00 3,00
Ca0 8,76 9,02 7,56 7,56
Na20 2,64 2,79 3,38 3,38
K20 0,57 0,54 0,76 0,76
H20° 0,14 0,09 0,16 0,11
H,0" 1,28 1,04 0,75 0,46
P20s 0,12 0,11 0,15 0,15

Cymma 99,69 100,39 99,48 99,43

ITpumeuanue. 1 — Ilepsast $asa M3BEPXKEHMsI, IENE, orobpannbiit 13.01.91 r. B
25 xu x 103 or yskana; 2—4 — Bropas (asa M3BepKeHus: 2 — memneJ, 0To0panHblit
14.01.91 r. B 10 kM or ByJakaua; 3 — nenes, oroOpaumbii na Dawugse; 4 — nenel,
otobpanmbiit Ha C-CB ckuione sysikana. Anaymruku: JI. A. Kaprawmosa, I'. ®. Knssesa,
UB JIBO PAH. O6pasupt otobpans:: I, 2 — B. 10. KupbsnossiM, 3, 4 — @. III
KyTbIeBbIM.

xonyca 13 suBaps oucHusaercs B 20—25 ThIC. M’, a ee macca cocraBiaser 32—

38 ThHIC. T. DTO MO3BOJSIET MPEAIIOIOXKHUTh, UTO 00bEM BBIOPOIICHHBIX B3PBIBOM TOPON
(upu p = 2,2 v/cm’) 6b11 ~15—17 thiC. M°. Takomy 06bEMY TIDUMEPHO yAOBJICTBOPSICT
B3pHIBHAS BOPOHKA BHYTpM KpaTepa amamerpom 50 M u raybunoit 15—20 M.

IMupoknacmuka émopoi ¢ga3el. 16 GHBaps K 16 u BBICOTA SPYNTUBHON KOJOHHBL
JoXomMIa 40 3 KM Hajx KPOMKOM KpaTepa, BhicoTa BhIOpocoB Gom6 cocrapisiia ~0,5 km.
Harpy>keHHOE TErIoM 00aKO MEPeMEINanoch B IOr0-BOCTOYHOM HampassieHuu (puc. 1).
Ha 10XHBIX ¥ IOro-3anagHbIX CKJIOHAX BYJIKAHA OBUIO OTMCUCHO IOSIBJECHHE HOBBIX
pAcKaJCHHBIX JaBuH. KamenHo-rpsi3eBbie MOTOKM cryctunchk o otmetku 900 m. Io
JAHHBIM KOCMUYCCKON CheMKHM, 16 saBaps nuieid nupoxnactuku B 150—200 kM x
JOTO-BOCTOKY OT ByJIKaHa mmes mmpuHy 70 10 kM. 3ona nemonana cocrassina ~1000 KM,
MOILHOCTH CJI05 BhMaBuiei tedpsl Obiia HeBenmka. Ha paccrosHum 3 KM oT Kparepa,
B OCCBOI 30HE MEmionaja, Harpy3ka nemna pocturaia 800 r/m®, MOIHOCTH C/I0S HE
npesbimana 0,5—1 mm. CymmapHsiii o0beM Tedpbl, 1O OUEHB rpy6oit oueHke, ObLx
pager ~50 teic. M*, a Bec ~60 THIC. T.

[1o rpaHy/JIOMETPUUYECKOMY COCTaBy MEnes, Bhmasmuit 16 suBaps, Gonee TOHKmMiA
no cpaBHCHMIO ¢ neniom 13 suBaps. Pacnpenenenue memsa mo ¢pakuusm — Oumo-
janpHOE, ¢ mukamu mHTepBasos ¢pakumit 0,045—0,071 u 0,25—0,5 mm. Yacruus
nemnsa KpymHee 2 MM OTCyTCTBYIOT (puc. 1, Touka Ne 5). Ha pomo menkux ¢pakumis
(<0,125 mm) npuxonutcs 34 Bec. % mema. [Ins atux (pakumii XapakTepHO Gosibimoe
COACPXXAHME B INEIIC ByJkaHudeckoro crekna (~807%) cBerso-ceporo, 0ckoab4aToro,
n3oMeTpuyHOM opmel, 6e3 ras3oBeix mop. MuHepanbHas YacTh NEIVIOB NPEACTABICHA
[UIATMOK/IA30M, OPTO- M KJIMHONMPOKCEHAMH, DYAHBIMH MMHCDA/JaMHu, pe3ypreHTHas
dpakuus OTCYTCTBOBAJIA.

B kpynHbIX (ppakuusgx TAKXe NPUCYTCTBOBAJM IEM3OBHUHBIC arperaThbl, Xapak-
TepHbie AAs nemsia 13 sHBaps, XOTs M B MEHbIIEM Kouuectse. Hapsaay ¢ arperatamu
CBETJIO-CEPOr0 LBETA BIICPBHIC B MEIJIE MOSIBJASIOTCS YACTHMIbI KMPIMYHO-KPACHOTO M
PO30BOTO IBETA, YTO MOXCT CJIYXHTh OCOOCHHOCTBIO, OTIMYAOLIEH ITOT MEmesa OT
nemwia 13 sHBaps.



Puc. 4

Puc. 4. Kpatep ABauuHCKOro ByskaHa u JsaBosbli moTok Ha IOIOB ckionax konyca. OTYET/IMBO BH/HBI
KOHILIEHTPUUECKME TPEIIMHBI B KpaTepe u aktuBHO Aeucteyiomue B C3, 103 u uenrpaabHoi uactu (xepJo)
dymapoasr. Aspodoro 17.01.1991 r. Y. A. Hecmaunoro

Puc. 5. Cocrosume xpatepa ABaumnckoro syikana 21.01.1991 r. Kparep NMOJHOCTBIO 3arOJNHEH JIABOH.
BuiHbl HAyaJ0 JIABOBOIO INOTOKA M ero pefpucrast noBepxHOCTh. Aspodoro M. A. Hecmaunoro

Puc. 6. Jlaposas npofKa JABYIIMPOKCEH-TUIATMOKJIa30BbIX aHAE3UT00a3aIbTOB B KPAaTEPEe ABAUMHCKOIO BYJIKAHA
11.10.1991 r. ®oro A. A. OBcaHHMKOBA

17 ssHBaps BHICOTA JPYNTUBHOM KOJOHHBI AOCTHraza 2—2,5 KM, B3PBIBbI CJICA0OBAJIH
¢ narepsasoM 1—3 mun. [1pu obnere 17 suBaps GbUI0 YCTAHOBJIEHO, UTO IPYNTHUBHOE
061aK0 IpOTArMBAIOCH OT KPaTEPa BYJKAHA B CEBEPO-CEBEPO-BOCTOYHOM HAIIPABJICHUU
(puc. 1). DTO0 MOATBEPXAEHO M MAaTepuajaMu CIyTHUKOBOM cheMku 17 suBaps. Ockb
nemnjaonaga npoxoausaa ueped KymaHOBCKYIO IPYMNITy BYJKAHOB, d CaMO JpPYNTHUBHOE
obnako mmeno mamHy >220 KM M IIPOCAEXKHUBAJOCh MO KPaWHEH MEpE 10 paiioHa
Kanpaepsl Y30H. llser BmimaBmero Ha cHer mnemia Obul KopuuHeBaTo-cepeiM. [lo
BHEIIHEMY O0JIMKY, MOIIHOCTM M KPYIHOCTH OH IIOUTH HEOTJMYMM OT memia 16 sH-
paps. Ha Bepmmue ropm Ilnockoit (abcomorHas seicota 920 M), Haxomsmeics B
4 xm (puc. 1, Touka Ne 7) Kk cesepy OT Kparepa ByJKaHa ABAauyMHCKWN, MOLIHOCTh
cBexesbmaBuiero memwia He npesbmmana 0,3—0,5 mm (330 r/m%). PacnpenencHue
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