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CunonuM. Conka Kapeimckas.

Mecmonoaoxncernue: 54°04° c.u., 159°36’ B.4.

leonoruyeckoe nosoxenune. Bynkan KapeiMckuii Haxomurcs
B LEHTpanbHO#i wYacTh BocTouHoil BynkaHuueckoit 3oubl Kam-
4yaTku (puc. 120, 121).

Ieonorus dynnamenta. PyHIaMEHTOM BYJIKaHA ABNAETCH Clla-
60 aMciouMpoBaHHAs TOJINA BYJKaHOTEHHO-OCAJOYHBIX M BYJIKa-
HHYECKHX MOPOJ MJIHOLEH-YeTBEPTHYHOTO BO3PacTa MOIIHOCTHIO
6onee 2000 M, HecoriacHO HaJjerarouias Ha MeJ-NajJeoreHoBoe
reOCHHKJIHHAJIbHOE OCHOBaHHE.

Bynkan KapeiMckuii pacnosiokeH B TOJIOLEHOBOH Kambaepe,
HaJIOKEHHOH Ha CpeJHe-BepXHENIeHCTOLEHOBbIE ByjnkaHsl JIBOp
u IIpa-KapsiMckuii.

Mopdonorus u crpoenne. KapbIMCkuil ByikaH — mpaBH/Ib-
Hbl KOHyc ¢ abconoTHON oTMeTko# 1536 M, pacrnonoxeHHbIH
B LEHTPaIbHOH 4acTH Kanabaepbl. OTHOCHTE/IbHAs BBICOTA KOHyca
npuMmepHo 600 M, ouamerp ocHoBaHus 1100 M, o6wem 0,8 km’.
Huametp kpatepa 225—250 m. ITnomane kansaepsl KapeiMckoro
BynkaHa 12 km’, auameTp 5 kM, BhicoTa 60pToB a0 300 M.
Ha cesepe x kanbjepe npuMbikaeT ayroobpasHas mnocTpoiika
ByJikaHa JIBop, ueHTpajbHas 4YacTh KOTOPOH 3a/iMTa J1aBaMH
apesrero KapeiMckoro BynkaHa. [IHO KaibJepsl 3aMoJIHEHO JlaBa-
MH MOJIOJOr0 KOHyca, 06beM KOTOpHIX 0Kojio 3 kM’. B oueBma-
HO# CTPYKTYpHOH M BpemeHHOH cBA3M ¢ KapeIMCKMM BynkaHOM
HaXONMTCA TOJIOLEHOBBIN JaTepanbHblii naBoBbINH Kymos Jlarep-
HBI#, PacnosoXeHHbIi y 10ro-3anaHoro Kpas kaasaepsl (puc. 122—
124).

Bo3pact u ucropus passurua. Kanbiaepa, B koTtopoi pacro-
noxed KapeiMckuii Bynkan, o6pazosanack 7600—7700'“C ner
Hasad B pesyibTaTe M3BepxkeHus (okono 11—12 xm’) nemsosoro
NUPOKJIAaCTHYECKOTO MaTepHana M TNOoCHeJyiouero obpyueHus.
HU3sepxenns Hayamuck (M. puc. 122) MouIHbIMHE BhIGpocaMu Tedph
("HHXHHE NanuunM”), 3a HHMH TOCJIE/IOBA0 H3BEPKEHHE CEPHM
MUPOKIACTHYECKHX TMOTOKOB (puc. 125), Buaumas MomHOCTH
KOTOpBIX cocTaBsfeT 10 50—60 M. Ha MeX1ypeuHbIX IPOCTpaHCTBaX
OT/Iarajics MNpeHUMYIUECTBEHHO TOHKMH mnenmesn “mansmux Tyy”
MOLIHOCTBIO 10 50—60 cM. 3a M3BEPKEHHAMH MUPOKIIACTHYECKHX
NMOTOKOB TMOCNENOBajia HOBas CEpHA 3KCIUIO3MBHBIX BHIGPOCOB,
NOCJeJHHE H3 KOTOpbIX CHOPMHPOBAJIM TOPU3OHT “BEPXHHX
Nanunnu” ¥ nepekphiBaloLIuii UX cioi ToHkoro nenna. ITo coctasy
BCA NMHUPOKJIACTHKA KajbAepooOpa3yioluXx H3BepXeHHH OTBeyaeT
JaluuTam,

Ilocne o6pa3zoBaHus KanbJAepbl ByJKaHHYECKas MEATEIbHOCTH
BPEMEHHO MpEKpaTHIach. DTOMY MEPHOAY AJIHTEILHOCTBIO OKO-
10 2000 neT B MOYBEHHO-NMHPOKJIACTHYECKOM 4YeXJI€ COOTBETCT-
BYEeT Mayka MorpeGeHHbIX MOYB C rOPH30HTAMH Tedphbl ByJIKaHA
Mabiii Cemauuk.

HoBas BcnbilIKa BynKaHHYECKOH AaKTHBHOCTH Oblia cBsi3aHa
C BO3HMKHOBEHHEM B KaJblepe cTpaToByidkaHa Kapnimckoro.
Bynkan Hauan ¢opmupoBaThes okoso 6100 (5300 '“C) ner
Hasajl, Cyas MO BO3PacTy MOYBEHHOTO TOPHM30HTA, MOJACTHJIAO-
LIero MpPOAYKTHI €ro MepBbIX W3BepXkeHHMi. [lesTeNbHOCTh ByjKaHa
Havajach BbIGPOCAMM NMHPOKIACTHKH aHAE3UTO-6a3aIbTOBOrO CO-
ctaBa. JIOCTaTOYHO HAaMpAXEHHAs IKCIIO3MBHAS aKTHBHOCThH CO-
CTOsJIa M3 CEPHHM YacThiX, YMEDEHHBIX MO CHJIe H3BEpXKeHMil
H mpopomkanacs okoso 700 ner. B koHue 3toro nepuona
NPOU30LIJIO H3JIUSHHE MEPBBIX MOP(OTOrHYECKH BhIPAXKEHHBIX Jla-
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BynkaH Kapbimckui

b.B. MBaHOB
O.A. bpatiyeBa
M.H. 3ybuH

BOBBIX MOTOKOB ByjnkaHa (kommiekc I), koTopbie mo cocTasy
OTBe4aroT aHae3nuTam (puc. 126).

XapakTep aKTHBHOCTH ByjJKaHa MeHseTcs c pybexa okono
5400 ner Hazaa. Ha npoTSKEHHH TMNOC/IEAYIOIIMX MOYTH MOJIY-
TOpa JIET NPOMCXOAAT OTAE/bHbIE KPYMHbIE IKCIIO3UBHO-3DDy3HE-
Hble U3BEPXEHHs C BIOpocoM nem3oBoi nupoknactuku (I13,—I13:)
MW M3JIMSHMEM CepHii J1aBOBBIX MNOTOKOB (kommiekcel I[1—IV).
Pe3ko yBeJMYMBAIOTCA HHTEPBAJIbl MEXIY H3BEPKEHHUAMH, KOTO-
pble 3amevyaT/ieHbl B pa3pe3ax norpeGeHHbIMH MOYBEHHBIMH TOpPH-
30HTaMH. CaMble KpynHbIE M3BEpXEHHs NMpou3ouuin okosio 5100
(4400 "C) ner mazan (I13)) u 4200 (3700 “C) ner masaa
(I13;). O6Bem Tedpbl KaxkAOro W3 HUX cocTaBua okoso 0,1 KM
JlaBoBble MOTOKH 3TOTrO MEPHOIA 3aMOJIHMJIM IOXKHYIO YacTh Kajlb-
JIepbl, MOYTH LEJHKOM CKOMIEHCHPOBAB €€ B IOro-3anajJHoi YacTH.
ITpoaykTel BceX H3BEPXKEHHWH MMEIOT aHIE3WTOBBIH COCTaB, JHIIEL
Cpe/iu JIaBOBBIX NMOTOKOB KoMruiekca II oTMe4eHbl JanuThl.

Oxkono 4000 ner Ha3ana xapakTep AEATEIbHOCTH ByjlKaHa CHOBa
H3MEHHJICS — BO300HOBHIACh HANpPAXKEHHAS IKCMJIO3UBHAA aKTHB-
HOCTb, COCTOSIass M3 CepUH CiabbiX W YMEPEHHBbIX H3BEpPKEHHH,
4acTo CJAEeAYILIMX OAHO 3a ApyruM. B pa3spesax Ha obumiem ¢ore
cepbIX HEACHO CTpaTHGUUHPOBAHHBIX rpyObIX MEMJIOB OTAETbHbIE
GoJiee KpynHbie H3BEPXEHHS 3aNe4yaT/IeHbl TOPU30OHTAMHU 11€EM30BOMH
Tedper (I13;, I13s) u BynkaHuueckux neckoB. K 3tomy nepuoay
JIeITeIbHOCTH BYyJIKAHA OTHOCHTCH H3JIMSIHHE JIaB BO3PacTHBIX
kommiekcos V, VI u VII, koropsie obGpasyroT Bepxuuii spyc
J1aBOBBIX MOTOKOB OXHOTO MOAHOXHA BynkaHa. Ilepuon akTHBH-
3alMK 3aBepuniics okosio 2800 (2600 "“C) ner mazanm MommbIM
9KCIJI03HBHO-3d dy3uBHBIM H3Bepx)eHHeM. Tedpa 3Toro n3sepxeHuns
(IJT) npeacTaBnieHa rpyobiMu nutakamu (60MObI, Tanuiiu), KOTO-
pBI€ MO COCTaBYy OTBEYAIOT aHJAE3UTO-Ha3aibTaM.

3aTeM nocnenoBasn AnuTenbHbIH (npumepHo 2300 net) nepuoa
NMOKOs, KOTOpbIH 3adMKCHpOBAaH B pa3pe3ax MOIIHOH mnaykoi
norpe6eHHbIX nouB. OTAeIbHBIE IKCIUIO3HBHBIE H3BEPXEHHS OTMe-
YeHbl MPOCIOAMH TrpybbIX aHOE3UTOBLIX TMEMJIOB W MNEM30BOMH
Tedpsol 135 B BepXHEH YacTH MOUBBI.

Cnenyromas MollHash aKTHBM3allMs BYyJIKaHa Hayajiach OKOJIO
500 ner Ha3za;g M NMPOAOJKAETCS [0 HACTOSAIUEro BpemeHH (me-
puon axtuBusauuu II KM). Pexum BynkaHa Ha 3TOM 3Tane
HMeEET MyIbCALMOHHBIH XapaKTep: OTAEJIbHbIE WU3BEPXEHHS pa3ze-
JISIOTCS KOPOTKMMH MHTEPBAJIaMH MOKOS, 3aNeYaTIEHHbBIMH MaJjlo-
MOIIHBIMH TOYBEHHBIMH TODH30HTaMH.  VI3BEpKEHHSA HMEIOT
JKCMJIO3UBHBIH H 3KCIUIO3WBHO-3((Y3UBHBIH XapakTep; MOJIOIbIE
naBoBeie motoku 3toro 3tana (VIII—IX), Bxnrouas u cospe-
meHHble (X—XI), 3anuBalOT CeBEPHbIE CKJIOHBI M [OJAHOXHE
BynkaHa. CocTaB NpONyKTOB H3BEPXEHHIl OTBEYaeT aHAE3IUTaAM
(puc. 127, 128).

Onuncanue H3BepKeHHH. Bynkau Kapeimckuiik — oauH
M3 caMbIX aKTHBHEHIIMX BynkaHOB BocTounoii 30ubl [UBaHOB,
1970; XpenoB u nap., 1982]. 3a 215 ner npousouuio 6Gosee
20 u3BepxeHH. OCHOBHBIM THIIOM H3BEPXKEHHUHl ABJIACTCS BYJIKaH-
CKHH, CMEHSBIIMHCS B HEKOTOpPbIE MEPHOIbI BYJIKAHCKO-CTPOM6O-
nuanckuMm. [Ins KapeiMckoro ByJikaHa XapaKTepHO NEPHOJHYECKOE
MOSBJICHHE BHYTPUKPATEPHOTO 3KCTPY3HBHOIO KYyIoJia, 3TO COObI-
THE OOBIYHO OTMe4aeTcsi Ha rpaHHlie 3KCIUIO3UBHOH M 3ddy3us-
HO-3KCIIJIO3MBHOM CTaauii MM B TEYEHHE TMOCleAHEeH M MOYTH
BCErja npeaBapseT MOsABJICHHE JIABOBBIX MOTOKOB.

Cpenu nponykrtoB u3Bepxenuit KapsiMckoro Bynkana oco6oro




SHHMaHHA 3aciIyXHBaeT NOTOK moayweyHo# (pillow) nasel, H3nus-
mmiica Ha C3 ckioH KoHyca B cy6a3pasibHbIX YCIOBHAX B SH-
sape 1963 r. B crpoeHun ero mnpeobnanaromumu popmamMu
BbLTM NMOAYLIKH, WAPOBble GOPMBI HMEJIH NMOAYHHEHHOE 3HAYCHHE
[HBanos, 1970].

CpenHerooBo#i pacxoj ByJKaHa 3a 6 ThIC. JIET CyLIECTBO-
sanns ouenmsaercs B 2:10° T/rox (npu mnorthoctH 1,7 r/cm’ —
0,0012 k™). IponykTusHocTs Kapeimckoro Bynkana B XX cTo-
JETHH TpeBBIIAET cpeaHeronosoi pacxoa B 5 pa3 (10 - 10° T/ron),
9TO yKa3blBaeT Ha MyJbCALHOHHBIA XapaKTep aHJE3HTOBOrO BYJ-
xaHu3Ma. DHEPrus 3KCIUIO3UBHBIX CTaIMil H3BEPKEHHH OLlEeHUBAETCA
s 10°% IIx, skcrosuBHO-3bdy3uBHOH — B (3—30)-10'° Ix.
CpefHsis TENa0Bas MOIIHOCTh HCTOPHYECKHX H3BEPKEHUH 9 10° Br.

TMpoayxkTsi n3BepkeHus. JIaBOBbIE NOTOKH BCEX W3BEPKEHHi

1 K&pHMCKOI‘O ByJIKaHa OTBEYalT KHCJIbIM ABYNMHPOKCEHOBBIM aH/IC-

3MTaM, aHAE3UTO-JauuTaM M ganutaM (Tabn. 18). ITokasartens
poncTBa, WHAEKC PuTMaHa, JIeXHT B npejenax 2,05—2,27. Ons
BceX JlaB XapaKTepHO pe3Koe M yCToiuMBOe npeobianaHue HatT-
pus Haj xanuem. Ilo 3HaueHHio FeO*/MgO wuacTh aHOE3HTOB
MOXeT 6bITh OTHECEHA K TOJIEHTOBBIM.

Tabanna I8

Cpeanuii cocTaB j1aB coBpeMeHHoro ByskaHa Kapbimckoro
» wsepxenuii 1962—1965, 1970—1982 rr.

KomnoHeHTbI 1 T 2 3 4 5
Si0: 61,52 63,16 62,39 62,20 70,72
TiO: 1,10 1,00 0,94 0,84 0.49
ALO; 17,28 16,79 16,90 16,51 12,52
Fe20; 1,38 1,81 1,96 1,97 1,24
FeO 3.65 4,04 3,78 3,96 1,22
MnO - 0,14 0,17 0,15 0,06
MgO 19 1,93 2,06 1,64 0,50
CaO 5,84 5,30 5,17 5,32 217
Na,O 4,58 397 4,57 4,53 3,85
K:0 1,27 1,78 1,74 1,71 3,50
P:0s 0,36 0,11 0,21 0,20 -
H.O 0,19 0,11 0,20 —
H.0' 0,64 - 0,11 0,30 0,12
CymMa 99,97 100,72 100,11 99,53

¥Sr/*sr 0,7038 = = 0,7040 -
"0 +7,0%0 +6,5%0

Mpumeyanue. | aHJIE3UT, CEBEPHBII KOMILIEKC JIaB rOJIOLEHOBOrO BO3pacTa;
2 aHE3NT, HOXKHbI KOMIJIEKC J1aB PAHHETOJIOLEHOBOrO BO3pacTa; 3 — aHAe3HT
wasepkenns 19621965 rr.; 4 — aunnesnt, uisepxenne 1970—1980 rr.; 5 — puo-
aWTO-NAlMT, Nem3bl u3Bepxkenus 11 mas 1963 r.

Vka3auHble pa3jidyMs CBHIETEJILCTBYIOT O Pa3HBIX MarMaTH-
SeCKHX HCTOYHMKaxX NpH (GOPMHPOBAHMH aHNE3HUTOB KaJibAEphbl
¥ aHIE3UTOB COBpeMeHHOro koHyca KapeiMckoro BynkaHa.

Ietporpaduueckne npu3Haku anae3utoB KapsiMckoro BynkaHa
yCTOWYMBBI M TNOBTOPAIOTCH BO BCEX BO3PACTHBIX KOMIJIEKCaX.
AHNE3NTH XapaKTEPH3YIOTCH HCKIIIOYHTENILHOH mecTpoTo#f KpH-
crannuyeckoil $a3el, 06ycIIOBICHHON pPa3HOBPEMEHHBIM 3aXBaTOM
B Oe3WHTerpauuedl PpOJCTBEHHBIX BKJIIOYEHHH C mocCieayrOIHM
gopacTaHHEM MNpHMEINaHHBIX KpHucTayoB. O6umee KkonuuecTBo
BXpaNJICHHHKOB He npeBbiaeT 25%. [lpeacTasiieHsl N1ariokjia3zomM
(15—20% — aupe3un-nabpagop N 45—55), KJIHHONHPOKCEHOM
[1,5%—Wo033_46, Eng;__46, Fsy3_) opronupokcenom (1—2% — ot 46
mo 32% Fs), marsetutom (0,5—1,0%) 1 cnopagu4ecKuM OJTHBHHOM.

B pHOJIMTO-JALHTOBLIX EeM3axX H3BepxXeHHs 1963 r. Bo BKpanieH-
gmxax HabnioparoTca cnabo 3oHanbHBIR miarnoknas N 38—42
s xoamuectBe 14—15%, knuHonupokceH — 0,3% (Wois, Enss, Fs20),
spronupokceH — 0,2% (Fs32), turaHomarHeTur — 0,2%, ak-
SeCCOpHBIH anaTHT.

B nem3ax, CBA3aHHBIX ¢ 06pa3oBaHHEM KaJIbJIEphl, BCTPEYAIOTCH
»a3u006pa3Hble BKAKOYEHHS: 1) yIbTPaOCHOBHBIE MJIarHOKJIa30BEIe
JOpoAsl — aJIHBAJINTBI M 3BKPHTHI; 2) MEJIKO3EPHHCTHIE MOPH-
Teie BKJIIOYEHHS C XapaKTepHbIMH BA32HHBIMH, “KapKacHBIMH”
TPYKTYpPaMH H COCTaBOM OT 6a3anbToOB [0 aHAE3HUTOB, KOTOpHIE
JIOCTOSHHO AacCOUMHMPYIOT C NepBbIMH; 3) oJHBHHOBBIE ra66po
{ rabbpo-HOpHTHI; 4) rPAaHHTOHALI.

®ymMapoasl, BOIroHs, HCTOYHHKH. PyMaponbHas NEATEIbHOCTD
[TMedanach Ha BCEX NaBOBHIX MOTOKaX; HanGosblee KOJHYECTBO
JyM2pon CBS32HO ¢ MOTOKOM moaymeyHo# nasel. Bo Bcex mpobax
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B kuciao#i wacTH ra3o mnpeobnamaer CO;. B 3HauuTeNBHOM
konuyectBe otmedaroTcs HCl u HF, conepxanne nepsoro Bo3pa-
CTaeT B BLICOKOTEMMEPAaTypHBIX pymaponax. B konaeHcaTax oTme-
yaeTca copepxanue ¢ropa mo 175 mr/n. Xumuueckuit cocras
ra3oB HH3KOTEMIEpaTypHbIX pyMapoJi Ha 1aBOBBIX noToKax (240°C)
cnepyromuii  (06. %): H.O — 13,1; HCI — 0,009; HF —
0,0009; H.SOs — 0,007, H,S — 0,007, CO. — 0,5 N» —
70. CocrtaB BBICOKOTEMIEpaTypHoro rasa (920°C) B kparepe
Bynkana (06. %): CO. — 10,5, N. — 864; H: — 2,15;
Ar — 1,26; CHs — 0,002 [MeHnsiinos u ap., 1980].

KoOHLEeHTpauuu pajoHa B CMOHTAHHOM ra3e OIHOr0 H3 TpH-
¢onoB KapbIMCKHX TepMaJIbHbIX HMCTOYHHKOB B TEPHOA MOKON
Bynkana B 1967—1970 rr. cocraBnanu 0,7—1,0 sman. Ilepen
HayajoM u3BepxeHHs 1970 r. OTMEYEHO YBEJIIHYEHHE KOJIHYECTBA
pajoHa 10 3,5 smaH. B HauanbHeIH nepuoa ussepxeHus 11—15 mas
1970 r. KOJIHYECTBO pajOHa COXPaHANIOCh HA ypoBHe 3—3,5 3maH.
C yMeHbLIEHHEM 3KCIUIO3UBHO NEATEIbHOCTH YMEHBIIAKOTCA H KOH-
ueHTpauuu panona g0 1,5—2,0 aman [XpeHos u ap, 1982].

Ins KapeIMCKOro ByJKaHa XapaKTepHO HEPaBHOMEDHOE pacrpe-
neneHde (ymaposbHBIX MHHEpaJoB, Kak M caMmHx ¢ymapon,
Ha TMOTOKax pa3nuyHbix THnoB. HebGonbmuMm pacnpocTpaHeHHEM
nonb3ywTcs GTopuasl, obpa3yromuecs B Hanbonee BeIcOKOTEMME-
paTypHYIO CTaJHI0 OCTHIBAHHSA JIABOBBIX OTOKOB, TOPaIIOMHHATHI
(paNbCTOHHT, XHOJIUT, KPHOJIHT, BeGEpHT) H GTOPOCHIHKATHI (KpHI-
TOTaJIMUT, MaJUIaJPHT) AMMOHHS, ILIEJOYHBIX H IIEJTOYHO3EMETbHbBIX
METa/IoB, a Takxe Ge3soambie ¢ropuabl (paroopuT). MeHbiue
pacnpocTpaHeHbl XJIOPHABI W CynbdaThl. XJIOpHABI MpPEACTABJIEHBI
rpynnoi HamaTeips ¥ raauTa. MHHEpanbl Cy1b(GaTOB — NPOCTHIMH
6e3BOAHBIMM, TPYNNO# aHTHAPHUTA, U NMPOCTHIMH BOAHBIMH COEIH-
HEHHSAMH — TPYNNo# acTpaxaHHTa, runca U Kynopoca. Ilogasnsio-
mee GONBIIHHCTBO BCEX (GyMapoJibHBIX MHHEPaJoB H 0cobGeHHO
MHHepanoB GTOpHAOB obpa3yeTcs Ha XHIKHX JIaBOBBIX MOTOKax
60J1b1I0H ra30HACHIIIEHHOCTH MOAYIIEYHOrO U MOKPOBHOIO THIOB.

B dymMaponbHBIX MHHEpaJlaX aHIE3UTOBBIX JIaB ByJkaHa KapbiM-
CKOro 06HapyXHBAaIOTCA BHICOKHE KOHIEHTPALHH 3JIEMEHTOB MaJoi
NeTPOreHHOH, peAKoMeTalbHON 1 MeTaynyeckoi rpynn. Haubonee
IIHPOKHH CNEKTP MHKPOJJEMEHTOB CBOHCTBEHEH BO3rOHaM XJIO-
punoB, Haubosee BHICOKHE KOHIICHTPAIlHH HEKOTOPBIX MHKpO3Jie-
MEHTOB — BO3rOHaM Kak cynbdaToB, Tak H xysopuaos [HMpa-
Hos, 1970].

KapbiMcKkHe TepMalibHble HCTOYHHKH pacnojiaralorcs B 3 km
K Hro-BOCTOKY OT KOHyca ByJIKaHa M B Oro-3anajJHo# 4acTH
mupoko# gonmuel p. Kapeivckoit (puc. 129—134). I'naporepmanbHas
JIeSTeIbHOCTh BhIpaXkeHa AByMs pOpMaMH NPOsABJICHUH — BBIXOZOM
HH3KOTEMIEpAaTypHBIX TepManbHbBIX BOox (18—28°) B ceBepo-3a-
nagHo# 4acTH AONAMHBI M rpudoHamu ¢ TemnepaTypoit 32—43°C
B noiime p. Kapsimcko#l. Xumuueckuf coctaB TepM OOHOO0G-
pasHBli MO BCEM MCTOYHMKaM H XapaKTepH3yeTcs npeobiana-
HHeM cyJibdaT-HOHA ¥ THAPOKap6OHATOB MarHu4, a TaKXe MOBbILIEH-
HBIM cofiepaHHeM KpemHekHcsoTel [MBanos, 1974].

Teodusnveckans xapakTepHcTHKA. [[aHHBIE PErHOHAJIbHBIX rpa-
BHMETPHYECKHX CBHEMOK NAaIOT OCHOBaHME IpeAnoJjiaraTh, 4To B
pafione KapbsIMCKOro ByJiKaHa MeJIOBOH (yHIaMEHT HaXOOHTCA
Ha riy6uHe okono 4 kM. ITosoXHTENbHBIE MATHHTHAS W IpaBHTa-
LUMOHHAs aHOMaJlMHM, TNpPHYpOYeHHble K Kaubaepe KapeiMckoro
ByJIKaHa, CBA3BIBAIOTCA ¢ CyGByIKaHHYeCKOH HMHTpy3Hel WM nepu-
tdepuyeckuM MarmaTHueckum ouarom. [ny6uHa 3aneraHus ero
ueHTpa TsaxecTH 4—5 kM, ray6uHa BepxHe#f KPOMKH OKOJIO
1,5 xM, u36bITOYHAs MOJIOKHTENbHAS Macca aHOMaJIbHOrO Teja
1,7210'° r. Tlpm coepuueckoli GopmMe M OOMYCKAaeMBIX 3Ha-
YeHHAX H3O6BITOYHON IUIOTHOCTH pajMyc NMpEAnoJaraeMoro osara
MoxeT coctaBaate ot 2,3 nmo 3,5 km [3y6un m ngp., 1971].
Teonesnueckue u a3podoTorpaMMeTpHyYecKHe HabIIOACHHUSA MO3BO-
JISIOT TIpeANoJiaraTh CyIIECTBOBaHHE MOJ BYJKaHOM MarmaTHuec-
Koro ouara B Buzae cepsl paguycom 0,5—0,7 kM Ha ray6une 1—1,5
kM [MarycskuH u ap., 1982]. .

IIpH ceficMONOTrHYECKOM H3YYEHHH BYJIKAHO-TEKTOHHYECKHX 3€M-
NeTpsceHH# BhIABIIEHA BaXKHAA 0COGEHHOCTh HX NPOCTPAHCTBEHHOTO
pa3sMelleHns — He OTMEYeHO HH OJIHOTO 3EMJIETPACEHHA B chepH-
yecko# obnacTu paamycoMm 2,5 KM, LEHTp KOTOpPO# pacnosioxeH
Ha raybuHe 6,5 KM M B IUlaHE COBNAJaeT C KpaTepoM ByJKa-
Ha. THNOUEHTPHI BeeX 3eMeTpACeHHH 0Ka3alHCh PaCloJIOKEHHBIMHA:
BHYTPH CEepHYECKOro CJION, OrpaHHYeHHOro paguycamu R, = 2,5
R, =75 xm.
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Puc. 122. Ceonmbiit pa3pes naBo-NMPOKNACTMHECKMX OTMOXEHUI  NOAHOXHA ByfKaHa
Kapbimckui

7 — 60MGbl U NANUNNK NeM3bl; 2 — NanNUNNK Nem3sl U rpy6uii nenen; 3 — nanunnu
wnaka u rpybuii nenen; 4 — rpy6eiit nenen; 5 — cTpaTuUUUPOBaHHbIE rpy6bie nennei;
6 — Te xe nennsl ¢ nanunnu, 60M6amMu U NPUMECHIO PE3YPreHTHOro Matepuana; 7 — rpy-
Gbie 060XpeHHbIe Nennbi; 8 — CTPaTMMUUNPOBAHHBIE TOHKHE U rpy6bie nennel; 9 — ToH-
Ku#A nenen; 70 — OTNOXEHWA NUPOKNACTHYECKMX NOTOKOB; 11 — TOHKME Nennbl Kansae-
poo6pa3yowmnx U3IBepxeHuin; 12 — cynecu; 13 — cynecu ¢ npuMecsio rpyGbix nennos;
14 — norpeGeHHbie NouBLl: 15 — NOACTUNAKOWHE OTNOXEHUA; 16 — OpesecUHa u yrnu;
17 — aHOe3nuToBble NOTOKM; 18 — aHAE3UTOBLIE W NALUWTOBbLIE NOTOKU: 19 — turypa-
THBHbI® TOUKW: & — Tedpa BynkaHa KapsiMCKOro, 6 — ero nasa, 8 — NUPOKNAcTHKa
Kanbaepoo6pasyowwnx U3sepxenni; 20 — paguoyrnepoaHbie AaThl: @ — NO APEBECHHE,
6 — NO yrnAM, OCTanbHble NO NOrPeGEeHHLIM NOYBAM (B PaMKax AATbl NO WENOYHbIM
BbITAXKAM M3 OQHOrO M TOro xe obpasua nousbl). KPM — KOMNNeKC OTNOXEeHHW,

CBA3aHHBLIX C (hopMupoBaHWeM kanbpepsl. KM — 1o xe Bp dopmupo
synkana,/KM, IIKM — OTnoXeHWA NepHONOB aKTUBM3AUMM BynkaHa. |—VIIl — Bo3-
PacTHble rpynnsl Nasoebix NoTokos. M3,—MN3; — mapkupylowMe NPOCNOU NEM30BOWH

Tedpsl BynkaHa Kapsimckoro, WM — MapK1pyIOWui NpOCNOMA ero wnaka, uMgper 1-12
(cnpaBsa OT KONOHKHK) — rOPUIOHTbI TPAHIUTHBIX NENNOB

Fig.122. Summary section of lava-pyroclastic strata at the foot of Karymsky

1— bombs and lapilli of pumice; 2 — lapilli of pumice and coarse ash; 3 — lapilli of cinder
and coarse ash; 4 — coarse ash; 5 — stratified coarse ashes, and ashes with lapilli, bombs
and an admixture of resurgent material; 7— coarse ochre-covered ashes; 8 — strati-
fied fine and coarse ashes; 9— fine ash; 10— strata of pyroclastic flows; 17 — fine
ashes of caldera-building eruptions; 12— loams; 13— loams with admixture of coarse
ashes; 74 — buried soils; 15 — underlying strata; 76 — wood and coals; 17 — andesitic
flows; 18 — andesitic and dacitic flows; 19 — figurative points: 8 — tephra of Karymsky;
b — lava of Karymsky, ¢ — pyroclastics of caldera-building eruptions; 20 — radiocarbon
data: a — on wood, b — on coals, the rest on buried soils (within the dates on alkaline
extracts of one and the same soils sample). KPM — a complex of strata associated with
the formation of caldera. KM — the same complex of strata of the time of Karymsky format-
ion. IKM, IIKM — deposits of the periods of Karymsky activation. |—VIIl — age groups of
lava flows. M3,—MN3. marker interlayers of Karymsky cinder, LS — marker interlayer
of its cinder, numbers 1—12 (to the right of the column) are horizons of transit ashes
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Puc. 125. Cxema pacnpoCTpaHeHHA NMPOKNACTUYECKUX NOTOKOB, CBA3AHHbIX C (DOPMM-
posanuem kanbaepbl KapbIMCKOro BynkaHa, v u3onaxursl Tedpsl kansnepoospasyowmx
wasepxexun (no O.A. Bpanuesoi)

1 — NUPOKNACTMUECKHE NOTOKM; 2 — CTPATOBYNKaHLI, 3 — yCTynbl Kansaepsl Byn-
xara KapbiMcKoro; 4 — yCTynbl BEPXHENNeACTOLEHOBbIX Kanbaep U IKCNNO3UBHLIX hopM;
5 — maaps!; 6 — HaNPABNEHUA TEUOHWA NUPOKNACTMUYECKHUX NOTOKOB

o E—

Puc. 123. Cxema reonorMyeckoro cTpoeHua synkaHa Kapeimckoro (no: [Msawos,
1970))

Fig. 125. Scheme showing distribution of pyroclastic flows associated with Karymsky
caldera building, and isopachytes of the tephra of caldera-building eruptions (after
O.A. Braitseva)

1— pyroclastic flows; 2 — stratovolcanoes; 3 — scarps of Karymsky caldera; 4 —scarps
of Upper Pleistocene calderas and explosive forms; 5— maars; 6 — directions of
pyroclastic flows

Fig. 123. Scheme of the geologic structure of Karymsky volcano (lvanov, 1970)
1 — modern loose strata of the cone’s slopes; 2 — dated lava flows of acid andesites and

1 — COBpPEeMEeHHbIe PbIXNble OTNOXEeHWA CKNOHOB KOHyca; 2 — patup e na-
20858 NOTOKK KUCNbIX AHAG3UTOB M aHOE3UTO-NAUUTOB; 3 — arnoMepaToBbie NOTOKH;

desite-dacites; 3 — agglomerate flows; 4 — dacitic lava flow of 1908; 5 — bipyroxene
andesites of the northern lava complex (Qi ‘); 6 — bipyroxene dacites of the southern lava

4 — nasoBbIf NOTOK aauuTtosoro coctasa 1908 r.; 5§ — ABYNUMPOKCEHOBbIE Tbl CO- p (Ql); 7— bipyroxene andesite-dacites of the southern lava complex (Qi); 8 —
S2pHOro NaBoBOro KOMNNexkca (Q1™*); 6 — NBYNUPOKCEHOBbLIE AALUMTHI IOXHOIO ] dacitic pumices iated with caldera-building (Qi); 9— bipyroxene andesites of the
xomnnexca (Qi); 7 — ABYNMPOKCEHOBbLIe TO-AaUWTHI ] Iro KoMnnexca ancient Karymsky volcano (Q)) 10— lava ﬂows of blpyroxene andesite-basalts
(Q:); 8 — nem3bl NauUMTOBOro cCoCTasa, c obp kansneps (Q1); of the ancient Karymsky; 17 —b i and ites of Dvor vol 12—
9 — NBYNMPOKCEHOBbLIe aHNe3nTbl Ap o K 0 BY (Q:); 10 — 1 e Lagerny lava dome and its lavas of bi desite-basalts; 73 — monogenous units

[Bynup bIX 10-5!381'":708 npesHero KapsiMckoro synkawa; 11 — and their lava flows of andesit ition; 74 — an extrusion of hypersthene

SasansTel, aHNE3NTO-6a3anbThl M aHNe3UTbl Bynkanwa [lsop; 12 — nasosbiit kynon fla-
repwsif M 8ro nasbl ABYNUPOKCEHOBbIX T0-6a23anbT0B; 13 —MOHOreHHble 06paso-
BAHMA W MX T NOTOKU a1 0-6 TOBOrO COCTaBa; 14 — 3KCTPY3UA runepcre-
woSsix aHne3anTo-6a3ansToB; 15 — Naikn NPeMMylecTBeHHO aHneanTo-6a3anLTosoro

; 16 — Bep TBepT (Qs) Tycbel aHNe3UTOBOro cocrasa; 17 — HUNKHe-
cpenveueTBEpPTHUHLIE Tyl (Qy ;) dyHnameHTa BynkKaHMUeCKOR NOCTPORKH; 18 — Ga-
3ansTHl M aHAE3UTO-6aszansThl BynkaHa Pasnatoro; 19 — kpatep synkaHa KapbiMcKoro;
20 — TEKTOHMYECKME rPaHuLbl Kanbaepsl KapsIMCKOro BynkaHa; 21 — NUHUK TeKTOHKWYe-
CxMX HapyWweHui: a — yCTaHoBneHHsie, 6 — npeanonar , 22 — pyroo6p
pocTpoika BynkaHa [180p; 23 — TepManbHbie HCTOYHKKK (8) W conbadartapsl (6); 24 —
IneMeHTl 3aneraHuA (PyHAAMeHTa BYNKAHWYECKOH NOCTPOMKK; 25 — yror HaknoHa na-
B08BiX NOTOKOB; 26 — NUHWA rEONOrMUECKOro paspesa

Puc. 124. CxemaTuueckuil reonoruueckui paspes Kapeimckoro synkawna (no 6.B. Usa-
m:y)_ COBpPEMeHHbI® PhIXNble 06PA3OBAHMA M NABOBLIe MOTOKK KOHYCA; 2 — NBYNHUPOKCe-
aHnesnTsl PHOTO I o komnnekca (Q:"‘); 3 — nBynupokceHoBbie aHae-

3WTH OXHOTO NaBoBOro komnnekca (Qi); 4 — NUPOKNAcTUYECKHe OBPAa3OBAHWA BYN-
KAHMYECKUX NOCTPOEK annesmonoro 1 6a3anbTOBOrO COCTABA; 5 — NeM3bl NAUMTOBOrO
e C xansaeps! (Q1); 6 — nsynup ble ol

apesHero Kapuucxoro synxana 7 — NBYNUPOKCEHOBbIE aHNe3UTO-6 Tl AP ]

andesite-basalts; 15— prodominantly andeano—basaltlc dykes; 16 — Upper Quaternary
(Q;) andesitic tuffs; 177 — Lower and Mlddlo Quaternary tuffs (Qi-2) of the basement of the
volcanic structure; 18 — Its and and Its of Razlaty volcano; 19 — Karymsky
crater; 20 — tectonic boundaries of Karymsky caldera; 27 — lines of tectonic faults; a—

d, b— hypothetic; 22— the arcuate structure of Dvor volcano; 23— thermal
springs (a) and solfataras (b); 24 — elements of occurrence of the basement of the volcanic
structure; 25 — lava flows tilt angle; 26 — lines of the geologic section

Fig. 124. Schematic geologic section of Karymsky volcano (after B.V. lvanov)

1— modern loose strata and lava flows of the cone; 2 — bipyroxene andesites of tho
northern lava complexes (Qi™*); 3— bipyroxene of the thern lava p
(Ql); 4— pyroclastic units of the andesitic and basaltic volcanic structure; 5— dacitic
pumices associated with ca|dera building (Qi); 6— bipyroxene andesites of ancient
Karymsky; 7 — bipyroxene andesite-basalts of ient Karymsky; 8 — Lagerny lava dome
and its lavas ol prroxene andeano—bau]ts 9— Upper Quaternary tuffs (Q,) of andesitic

position; 70— b basalts and ar of Dvor vol: ; 11— loose

Oro By ;8 — 71 bl Kynon JlarepHeif ¥ ero nassl ABYNHPOKCEHOBLIX
2%ne3anTo-6a3ansLTos; 9 — BepxHeueTBepTHuHble Tydsl (Q;) aHneauTosoro cocrasa;
10 — 6aszanbThl, aHNE3UTO-6a3aNbThl M aHAE3WUThl BynkaHa [lsop; 17 — peixnsle o6pa-
3088HWA B3PLIBHOTO NPOUCXOXOEHWA, reHerT! c o6 Kane-
mepst; 12 — cbyHnameHT apesHero KapsiMCKOro BynkaHa, HUXHe-CpeaHeueTBepTHUHbIe
1Q,;) Tychel; 13 — 6a3ansTOBbLIE NABLI YETBEPTHUHOrO NNATO; 14 — 6NM3NOBEPXHOCTHbIE
MHTDY3UW FPAHUTOMAHOrO COCTABA M MX OAAKM NNHOLEH-YETBEPTUUHOrO (N;—O.) 803-
pacra; 15 — nnuoueHoBbie O0TNOXeHWA (N:); 16 — TekTo Hapy P
£ABMroBoro Tuna
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strata of genesis iated with caldera-building; 72 — basement of ancient
Karymsky, Lower Quaternary (Q,-:) tuffs; 13 — basaltic lavas of a Quaternary plateau; 14 —

subsurface intrusions of a granitoid composition and their Pliocene—Quaternary
(N.—Q,) dykes; 15— Pliocene strata (N:); 76— normal fault-strike-slip tectonic
dislocations



Puc. 126. KapTa nasosbix NOTOKOB BynkaHa Kapbimckoro (no O.A. Bpanuesoi)

1 — aHOe3nToBbIe NaBOBbLIE NOTOKW BO3PACTHLIX rpynn X| (MCTOPUYECKUX HIBEpXe-
HUA — 1963—1980 rr.) u X (monoxe 200 net); 2 — aHQE3UTOBLIE NABOBLIE NOTOKM | X—
VIl rpynn — 200—400 net Hasan; 3 — NUPOKNACTUYECKHE NaBuHbl — 2800 neT Hasan;
4 — aHpe3uToBbie Nasosbie NOTOKK VIl rpynnel — 2800 net Hasan; 5 — aHQ@3UTOBbIE
nasosbie notoku VI rpynnel — 3000 net Hasan; 6 — aHOE3WTOBLIE NABOBLIE NOTOKM
V rpynnel — 3300—3400 net Hasan; 7 — aHO@3UTOBbIE NABOBLIE NOTOKM IV rpynnel —
4200 net Hasan, 8 — aHne3UTOBbLIE NaBOBbLIE NOTOKHM Il rpynnel — 4300 net Hasan; 9 —
naulToBBIe W AaHNE3UTOBbLIe Nasoebie NOTOKM |l rpynnel — 5100 ner Hasan; 10 — aM-
ne3nToBbIe NaBoBble NOTOKM | rpynnel — 5400 net Hasan; 11 — nupoknacTuka KOHyca
ByNKaHa ¥ NMPOKNACTUUECKHE NABUHLI UCTOPUUECKHUX H3IBEPXEHUHI; 12 — GOPT Kanbaeps!
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Fig. 126. Map of Karymsky lava flows (O.A. Braitseva)

1 — andesitic lava flows of age groups XI (historic eruptions — 1963-1980) and X
(younger than 200 years); 2— andesitic lava flows IX—VIIl —200—400 years ago; 3—
pyroclastic avalanches — 2800 years ago; 4 —andesitic lava flows VII — 2800 years ago:
5 — andesitic lava flows VI — 3000 years ago; 6 — andesitic lava flows V — 3300—3400 years
ago; 7 — andesitic lava flows IV — 4200 years ago; 8 — andesitic lava flows 11| — 4300 years ago;
9 — dacitic and andesitic lava flows || — 5100 years ago; 10 — andesitic lava flows | — 5400
years ago; 11 — pyroclastics of the cone and pyroclastic avalanches of historic eruptions;
12— a flank of the caldera




OTH [aHHBIE MOATBEPKIAIOT CYLIECTBOBAHHE IO BYJIKAHOM
KapeIMCKHM MarMaTHYECKOro oyara, KOTOpbIH HMeeT hopmy, 6aus-
Kyl0 K LIapOBOH, XOTHA CEHCMOJIOrMYECKHE NaHHBIE HE MPOTHBO-
peyaT Takxe ouyary B (opMe UHJIHHAPHYECKOrO Teja, BEPXHsAA
KpOMKa KOTOpOro HaxoAuTcs Ha riybune oxono 4 km [Ilupo-
KOB H 1p., 1988].

Ilpornos u3sepikennil. Bynkauuueckoe palioHuposanme. Byi-
xkaH KapbIMCKkHH HaxonuTcs B NepuHOJe AKTHBH3AalLHWH HOBOro
BYJKAHHYECKOr0 LHWKJIA, HayaBuwiemMcs okono 500 ner Haszan.
YuurteiBas AnTenbHOCTh (700—1300 neT) aHalOrHYHBIX NEPHOMIOB
aKTHBH3alHH B NPOLIJIOM H COXPAHSIOILYIOCHA BEICOKYIO POAY KTHB-
HOCTb BYJIKaHa, BpAd JIH MOXHO OXHIaThb ociabjeHHs ero
aKTHBHOCTH B Gimxaiiine 100—200 ner. XapakTep H3BEpKEHHH
COXpaHHTCA — 3TO0 OyAyT pas/iesieHHble KOPOTKHMH NEpHOaMH
NOKOs 3KCIUIO3HBHBIE ¥ 3 dYy3HBHO-IKCNTIO3UBHBIE H3BEPXKEHHSA C

Puc. 128. O6wwit Bua NaBoBOro NOTOKA NOAYLWEYHOro cTpoeHuA (Pillow lawa), M3nuswe-
roCA W3 Kpatepa KapbiMckoro synkasa 1963 r. (a); TMNWYHAR NOAYWKa BO DPOHTANb-
HOW yacTu notoka (6). ®orto 6.B. UeaHoea, M.B. ®enoposa

Fig. 128. General view of pillow lavas flowed from the Karymsky crater of 1963 (a)
a typical pillow at the front of the flow (b). Photos by B.V. Ivanov, M.V. Fedorov

BbIOpOCaMH aHAE3UTOBOH Tedphl (YaCTO MEM3) H H3JIHAHHEM JIaBO-
BBIX IOTOKOB, ¢ obmuM ob6bemom mnpoaykros ot 0,001—0,002
no 0,02—0,03 km’. 30Ha ByJKaHWYECKOH OMACHOCTH OT JaBO-
BBIX NOTOKOB OTPaHHYMTCS MpeJieIaMU KaJib/Iepbl, MOLHOCTb TEHPbI
OJIHOTO H3BEPXKECHHS MOXET MEHATbCA B Kanbjaepe oT 5—40 no
100—120 cM HemocpeACTBEHHO Y NOJHOXHA KOHyca. 3a rpaHu-
L@MH KaJIbJepbl Ha paccTOSHMM 4—5 KM OT ByJIKaHa oOHa
coctaBUT MakcumMym 20—30 cm, 10 kM — okono 3—5 cm
(rpy6eiif W TOHKMii memes). Bo Bpems OJHOro u3 u3BepkeHMi
HE MCKJIIOYEHO o6pa3oBaHHe Ha BEPIUHWHE KPYNHOIr0 3KCILIO3HBHOIO
KpaTepa WM HeGosb1IoH Kaabaepbl. AHJE3UTOBLIH COCTAB MPOAYK-
TOB HM3BEPXKEHHH, NOABJIEHHE SKCTPY3HUBHOTO Kymnoja B KpaTepe
H obpa3oBaHHE arioMepaTOBLIX NMOTOKOB B Hauyajie 3KCMJIO3MBHO-
3¢ dy31BHOH CTaAUH H3BEPIKEHHSA CBHICTENBCTBYIOT O TOM, 4YTO BYJI-
KaH crocobeH naTh M nenedcKuit THN H3BEPIKEHHS.



Chapter 21

Synonym. Karymskaya sopka.

Location. 54°04'N and 159°36’E.

Geographic position. Karymsky volcano is situated in the central
part of the Eastern volcanic zone of Kamchatka (Figs 120, 121).

Geology of the basement. The basement of the volcano is a weakly
dislocated sequence of Pliocene-Quaternary volcano-sedimentary and
volcanic rocks over 2000 m thick overlying unconformably the
Cretaceous-Paleogene geosynclinal basement.

Karymsky is located in a Holocene caldera imposed over Middle-
Upper Pleistocene Dvor and Pra-Karymsky volcanoes.

Morphology and structure. Karymsky is a regular cone with an
absolute height of 1536 m located in the centre of the caldera.
The relative height of the cone is about 600 m, the diameter of
_the crater is 225-250 m. The area of the Karymsky caldera is 12 km?,
its diameteris 5 km and the height of the slopes to 300 m. Adjoining the
caldera on the north is on arcuate Dvor volcano whose central part is
filled with ancient Karymsky lavas. The bottom of the caldera is
covered by lavas of a young cone of about 3 km’ in volume. Distinct
structural and temporal links connect Karymsky with a Holocene
lateral Lagerny lava dome at the southwestern edge of the caldera
(Figs 122-124). !

Age and evolution. The caldera that houses Karymsky was for-
med: 7600-7700'*C years ago by an eruption of pumice pyroclastics
(about 11-12 km®) and a subsequent collapse. Eruptions began
(Fig. 122) with ejection of tephra (“lower lapilli”) followed by
a series of pyroclastic flows (Fig. 125) with a visible thickness up
to 50-60 m.

The interstream areas were accumulating largely fine ashes
from glowing clouds, 50 to 60 cm thick. Pyroclastic flows were
succeeded by a new series of explosive ejections; the last ones
formed the horizon of “upper lapilli” and an overlying bed of
fine ashes. Compositionally, all pyroclastics of the caldera-forming
eruptions correspond to dacites. After the caldera had formed, the
volcanic activity broke off for some time. This 2000-year period is
marked in the soil-pyroclastic cover by buried soils with horizons of
Maly Semiachik tephra.

Another outbreak of volcanic activity was associated with
Karymsky stratovolcano emerging in the caldera. The volcano began
forming around 6100 (5300'“C) years ago, judging by the age
of the soil horizon underlying the products of its first eruptions.
The onset of the volcano’s activity was marked by andesite-basaltic
pyroclastics eruptions. The rather intense explosive activity consisted
of a row of frequent, moderately strong eruptions, and continued for
700 years. At the end of that period, there was an eruption of the first,
morphologically structured lava flows of the volcano (complex I)
that are andesitic in composition (Fig. 126).

The mode of the activity changed 5400 years ago. The next
one and a half thousand years were marked by several major
explosive-effusive eruptions that brought out pumice pyroclastics
(I13,-113;) and a series of lava flows (complexes II-IV). Intervals
between the eruptions sharply increased; they are recorded in the
section as buried soil horizons. The biggest eruptions occurred
about 5100 (4400'*C) years ago (I13;) and 4200 (3700'‘C) years
ago (I13;). The tephra volume was about 0.1 km® each. Lava flows
of that period filled the southern part of the caldera thus almost
entirely compensating it in the southwest. All ejecta are andesitic,
and only among complex II lava flows dacites have been observed.
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Some 4000 years ago, the volcano again changed its behaviour;
intense explosive activity resumed ina series of weak and moderately
strong eruptions following one another. In the sections, against
the general background of grey, poorly stratified coarse ashes,
separate bigger eruptions stand out as horizons of pumice tephra
(34, M3s) and volcanic sands. In this period the volcano erupted
lavas of age complexes V, VI and VII which build up the upper
stage of lava flows of the southern piedmont. The activation period
ended some 2800 (2600'‘C) years ago in a strong explosive-
effusive eruption. Its tephra (IIJI) consists of coarse cinder
(bombs and lapilli), andesite-basaltic in composition.

Next was a long (about 2300 years) period of rest recorded in
the section as a thick member of buried soils. Separate explosive
eruptions are marked by beds of coarse andesitic ashes, and pumice
tephra I13s in the upper soil.

The next strong reactivation of the volcano began around 500 years
ago to continue until now (activation period IIKM). The regime
of the volcano at this stage 1s pulsating: eruptions are spaced
by brief quiescent intervals, reflected in thin soil horizons. The
eruptions are explosive and explosive-effusive; young lava flows of this
stage (VIII-IX), the present ones (X-XI) including, cover the
northern slopes and the foot of the volcano. Compositionally,
the ejecta correspond to andesites (Figs 127, 128).

Description of eruptions. Karymsky volcano is one of the most
active volcanoes of the Eastern zone [Ivanov, 1970; Khrenov et al,,
1982]. Over 20 eruptions have been recorded in the course of
215 years. The major type of eruptions was Vulcanian that gave way
at some periods to Vulcanian-Strombolian. Karymsky is characteri-
zed by a periodic emergence of an intra-crater extrusive ‘dome.
This phenomenon is commonly recorded either at the boundary
between the explosive and the effusive-explosive stages or in the
course of the latter, and almost always heralds lava flows:

Of particular interest among Karymsky ejecta is a flow of pillow
lava, lava subaerially erupted on the northwestern slope of the
cone in January, 1963. Pillows in its structure were predominant
while spheric forms were ancillary [Ivanov, 1970].

The annual discharge by the volcano averaged over 6 thousand
years is estimated at 2X 10° tons/year (with a density of 1.7 g/cm’,
0.0012 km?). The productivity of Karymsky volcano in the 20th
century exceeds the average annual discharge by a factor of
5(10X 10° tons/year), thus suggesting a pulsating andesitic volcanism.
The energy of the explosive stages of eruptions is estimated at 10*%
Joules, and that of explosive-effusive stages (3-30)X10' Joules.
The average heat output of historic eruptions is 9 X 10°W.

Products of eruptions. All Karymsky lava flows correspond to
acid bipyroxene andesites, andesite-dacites and dacites (Table 18).
The cognate index (Phitman’s index) lies between 2.05-2.27. All
lavas show pronounced and stable Na predominance over K. Part of
the andesites in the FeO*/MgO ratio are tholeiitic. The variations
suggest different magma sources for the andesites of the/caldera and
for those of the present Karymsky cone.

Karymsky andesites’ petrographic properties are stable and
repeated in all age complexes. The andesites have a unique diversity
of the crystalline phase due to time variations in the trapping
and disiritegration of kin inclusions, with subsequent growing of
admixed crystals. The overall amount of phenocrysts does not
exceed 259%. They are represented by plagioclase (15-209% —



andesine-labradorite Nos 45-55), clinopyroxene (1.5% — Wo33.4,
Engy46, Fsj3;), orthopyroxene (1-2% from 46 to 32% Fs), mag-
netite (0.5-1.0%) and sporadic olivine.

In rhyolite-dacite pumices of the 1963 eruption there is a weakly
zonal plagioclase Nos 38-42 in phenocrysts, amounting to 14-15%;
0.3% clinopyroxene (Woss, Enss, Fs2), 0.2% orthopyroxene (Fssz),
0.2% titanomagnetite, and accessory apathite.

The pumices associated with the caldera formation contain
various” inclusions: (1) ultrabasic plagioclase rocks, allivalite and
eucrites, (2) fine-grain porous inclusions with typical knitted,
“framework” textures and a composition varying from basalts to
andesites, they are permanently in association with (1); (3) olivine
gabbro and gabbro-norite and (4) granitoids.

Table 18

Average Composition of Lavas of the Present Karymsky Volcano
and of 1962-1965, and 1970-1982 Eruptions

Components 1 2 3 4 S
SiOz 61.52 63.16 62.39 62.20 70.72
TiOz 1.10 1.00 0.94 0.84 0.49
AL O3 17.28 16.79 16.90 16.51 12.52
Fe:0; 1.38 1.81 1.96 1.97 1.24
FeO 3.65 4.04 3.78 3.96 1.22
MnO — 0.14 0.17 0.15 0.06
MgO 1.9 1.93 2.06 1.64 0.50
CaO 5.84 5.30 5.17 5.32 2.17
Na;O 4.58 397 4.57 4.53 3.85
K20 1.27 1.78 1.74 1.71 3.50
P20s 0.36 0.11 0.21 0.20 —
H,O" 0.19 0.11 0.20 -
H,0' 0.64 - 0.11 0.30 0.12
Total: 99.97 100.72 100.11 99.53

¥5r/®sr 0.7038 0.7040 —
8"*0 +7.0% +6.5%0
Note. | andesite, the northern Holocene lava complex; 2 — andesite, the

southern Early Holocene lava complex: 3 — andesite, of 1962-1965 eruption:
4 — andesite, 1970-1980 eruption: 5 — rhyolite-dacite, pumices of 11 May, 1963
eruption.

Fumaroles, sublimates and springs. Fumarolic activity has been
observed on all lava flows; the highest amount of fumaroles is
associated with the pillow-lava flow. In all samples CO; predomi-
nates in the acid part of the gases. There are large amounts of HCI
and HF with higher concentrations of the former in high-tempera-
ture fumaroles. Condensates show up to 175 mg/l of fluorine.
Gases of low temperature fumaroles (240°C) on lava flows have
the following chemical composition (in volume %): H,O0 — 13.1;
HCl — 0.009; HF — 0.0009; H.SO4 — 0.007; H.S — 0.007; CO; —
0.5; N2 — 70. The composition of the high-temperature gas (920°C)
in the crater is in volume %: CO, — 10.5; N, — 86.4; H, — 2.15;
Ar — 1.26; CHs — 0.002 [Menyailov et al., 1980].

Concentrations of radon in the spontaneous gas of one of the
gryphons of Karymsky thermal springs were 0.7-1.0 eman during the
1967-1970 period of test of the volcano. Before the 1970 eruption
the concentration of radon increased to 3.5 eman. At the initial
stage of the 1970 eruption, on May 11—15, the amount of radon was
maintained at 3-3.5 eman level. With the waning explosive activity,
radon concentrations decreased to 1.5-2.0 eman [Khrenov et al.,
1982].

Typical of Karymsky volcano is the uneven distriburion of
both fumarolic minerals and fumaroles proper depending on the
types of flows. The developed are fluorides generated at the
most high-temperature stage of lava cooling; fluorine-aluminates
(ralstonite, hyolite, cryolite, weberite) and fluorine-silicates (crypto-
haline, malladrite), alkaline and earth-alkaline metals and water-free

fluorides (fluorite). Less developed are chlorides and sulfates.
Chlorides are represented by a group of ammonium chloride and
halite; minerals of sulfates, by simple anhydrous, group of anhydrite,
and simple water compounds — a group of astrakhanite, gypsum and
vitriol. Most of all fumarolic minerals, and in particular minerals
of fluorides, form on liquid pillow or sheet lava flows with high
gas concentrations.

Fumarolic minerals of Karymsky andesitic lavas show high con-
centrations of the elements of the small petrogenous, rare metallic
and metallic groups. The broadest spectrum of microelements is
characteristic of sublimates of chlorides, whereas the sublimates
of both sulfates and chlorides are marked by the highest concent-
rations of some microelements [Ivanov, 1970].

Karymsky thermal springs are 3 km southeast of the cone of the
volcano, and in the southwestern part of the broad Karymsky river
valley (Figs 129-134). The hydrothermal activity has two forms: a dis-
charge of low-temperature thermal waters (18-28°) in the northwestern
part of the valley, and gryphons with a temperature of 32-43°C
in the flood-plain of the Karymskaya river. The chemical composi-
tion of the therms is uniform throughout all the springs and charac-
terized by the predominance of sulfate ion and magnesium hydro-
carbonates, as well as by high cilicic acid concentration [Ivanov,
1974].

Geophysical characteristic. Regional gravimetric survey data
suggest that the Cretaceous basement near Karymsky is about 4 km
deep. The positive magnetic and gravity anomalies associated with
the Karymsky caldera are linked with a subvolcanic intrusion or a
peripheral magma chamber. The depth to its gravity centre is 4-
5 km, the depth to the upper edge is about 1.5 km, and the excess
positive weight of the anomalous body is 1.7X10'°g. Given a
spheric shape and allowed values of excess density, the radius of
the hypothetical chamber can be from 2.3 to 3.5 km [Zubin et al.,
1971]. Geodetic and aerial photogrammetry observations point to
a possible magma chamber beneath the volcano, sphere-shaped and
0.5-0.7 km in radius at a depth of 1-1.5 km [Magus’kin et al., 1982].

Seismologic studies of volcano-tectonic earthquakes have iden-
tified a significant feature of their distribution: there has not been
a single earthquake within a 2.5 km radius of the spheric zone,
with a 6.5 km deep centre coinciding in plan with the crater of the
volcano. The hypocentres of all earthquakes proved to be inside a
spheric layer limited by radii R;=2.5 km and R;=7.5 km.

These data confirm the existence of a magma chamber under
Karymsky volcano. It has a close to spheric shape though seismic
evidence does not rule out also a cylindric configuration, with the
upper edge at the depth of 4 km [Shirokov et al., 1988].

Prognosis of eruptions. Distribution of volcanoes. Karymsky volcano
is now in the activation period of a new volcanic cycle, already about
500 years old. Given the duration (700-1300 years) of similar activa-
tion periods in the past, and the maintained high productivity
of the volcano, its activity will hardly weaken in the next 100-
200 years.

The mode of eruptions is due to remain: there will be shortly
spaced explosive and effusive-explosive eruptions releasing andesitic
tephra (often pumices), and lava flows, with the total volume of the
products from 0.001-0.002 to 0.02-0.03 km’. The volcanically dan-
gerous zone threatened by lava flows will be limited to the caldera;
thickness of the tephra of one eruption may vary in the caldera
from 5-40 cm to 100-120 cm at the foot of the cone. Outside the
caldera, 4-5 km away from the volcano it will be 20-30 cm maxi-
mum; at a distance of 10 km, about 3-5 cm (coarse and fine ash).
A large explosive crater or a small caldera are possible as a result of
one of the explosions. The andesitic composition of the ejecta,
emergence of an extrusive dome in the crater and agglomerate flows at
the start of the explosive-effusive stage indicate that the volcano is
capable of a Peléean eruption.






