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Basaltic activity episode at 4600-3100 '*C years BP (3370-1400 calBC)
at andesitic Shiveluch volcano, Kamchatka

M.M. Pevzner', A.D. Babansky”
1Geological Institute RAS, Moscow, Russia
2IGEM RAS, Moscow, Russia

Shiveluch is one of the most active volcanoes of Kamchatka. It is situated nearby the
northern edge of the Pacific plate. Holocene deposits of this volcano are represented essentially by
the andesitic pyroclastic rocks [Ponomareva et al., 2007]. Only two horizons of the basaltic
pyroclastic rocks have been distinguished yet; they were formed at 7600 and 3600 '*C yrs BP
[Volynets et al., 1997].

We have found an episode in Holocene eruptive history of this volcano, which continued
about 2 thousand years long. During this episode a lateral basaltic vent has been working parallel to
the main crater, which erupted andesites. The products of the lateral eruption are represented by
tephra: coarse sands with brittle lapilli of scoria up to 3 cm in diameter. Chemical and mineralogical
composition of tephra (high-K Mg-basalts containing Ol and Phl) is similar to the previously known
eruption at 3600 BP. Totally, there are 5 eruptions with the same composition of products. The
eruptive center is not found; most likely it might have been situated at the near-apical part of the
western sector of the volcano.

The earliest eruption of the discussed composition has happened about 4600 BP; its deposits
are represented only by juvenile material. The eruption at 3600 BP has been previously described as
the horizon of compact and low-porous chips. We have found that juvenile basalts are present in the
top part of this horizon. Probably the cinder cone, formed during the eruption at 4600 BP, was
destroyed by the explosion at 3600 BP, after which the eruption of the juvenile material started. The
youngest eruption of the basalts took place 3100 BP. In the SE part of the volcano it is represented
by the 4 meters-thick pyroclastic flow. Sandy joining material is rich by basaltic scoria lapilli and
large lapilli of the compact andesitic pumice, which may result from the simultaneous work of the
main crater and lateral vent.

The andesites of the main crater, erupted during the interval between 4500 and 3000 BP, are
characterized by high Cr content (250-450 ppm; during the other intervals of the Holocene history
of Shiveluch volcano activity the Cr content in andesites is not higher than 180 ppm); at the same
time there are no substantial variations of K,O content and Mg# in these rocks.
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Snuzoxn 4600-3100 *C a.u. (3370-1400 rr. 10 H.3.) 6232IHTOBOI AKTHBHOCTH
Ha anae3nToBoM ByakaHe Illuseay4y, KamuaTka

M.M. Iles3uep', A.JI. BabaHckuii®
'Teonozuueckuii uncmumym PAH, Mockea
*UT'EM PAH, Mocxkea

[uBenyd — omuH W3 HamboJjiee AaKTUBHBIX BYJIKAaHOB KamuaTKu — pacmoiokeH BOJIH3U
CEBEPHOH TpaHUIBl THMXOOKEAHCKOW IUTUTHL. [ OJOIICHOBBIE OTIOXKEHHS BYJIKaHA IPEICTABICHBI
MIPEUMYLIECTBEHHO MUPOKIACTUKON aHJe3uToBOro cocraBa [Ponomareva et al., 2007]. Beiio
W3BECTHO TOJIBKO JIBa TOPH30HTA MUPOKIACTHKA OCHOBHOTO COCTaBa, KOTOphIe oOpa3oBaimch 7600
1 3600 "*C 1.1. [Bonwiney u op., 1997].

B rosoneHoBod  ApynTHUBHOM  HMCTOpUM  BYJKaHa HaMuU  OOHapy>XeH  SIHU30]
MPOJOJDKUTEIBHOCTBIO OKOJIO 2 ThICSAY JIET, KOrAa, MAapajuleNlbHO C IJIABHBIM JKEPJIOM,
MIOCTABJISABILIMM aHJIE3UThI, paboTasl MOOOYHBIH KOHYC OCHOBHOTO cocTaBa. MaTepuan u3BepKeHHM
IIPEJCTaBJICH TJaBHBIM 00pa3oM Tedpoii: rpyObIMU MECKaMU ¢ XpYIKUMH JIAMWILIH IIJ1aKa 70 3 cM
B TIONEpeyHHKe. XUMHYECKMH M MHHepalornyeckuii cocrtaB Tedp (Bricoko-K Mg-6azansr,
COEpIKAIMIA OMMBHH 1 (HIOTOMAT) aHATOTHYCH COCTaBY PaHEe M3BECTHOTO 3BepyeHms 3600 '*C
1.H. Bcero yctaHoBieHO 5 W3BEp)KEHHMH TaKOro COCTaBa. DPYNTUBHBIM LIEHTP HE OOHAPYIKEH;
IIPEIIOJIOKUTEIBHO OH MOXKET HaXOUTHCS B IPUBEPIIMHHON YaCTH 3allaIHOTO CKJIOHA BYJIKAHA.

HanGosee panHee H3Bep:KEHHE 00CYKIAEMOro COCTaBa MPoM3omuIo okono 4600 *C mu. u
€ro OTJOXXEHUs MPEJCTABJICHBl TOJBKO IOBEHWIbHBIM MarepuasioM. M3Bepxkenune 3600 "C nh
paHee OBLJIO ONMMCAHO KaK FOPU3OHT IJIOTHBIX M CIIA0OMOPHUCTHIX 00JIOMKOB. MBI 0OHAPYKUIIH, YTO
B €ro KpOBJE TakKe IPUCYTCTBYIOT IOBEHWJIbHbIE Oa3anbThl. B0O3MOXKHO, HIIAKOBBI KOHYC,
oGpasoBaBIHiicss BO Bpems m3Beprkenns 4600 *C mm., 6su1 paspymen B3psBoM 3600 *C wm.,
Iocje 4ero Haydajioch M3BEpPKEHUE FOBEHMJIBHOro Marepuana. Haubosiee Mmoionoe H3BEpkKEeHHE
0azanbTOB Tpouzonuio okoino 3100 “C nu B IOB CEKTOpE BYJIKAHA OHO IPEICTABICHO
MUPOKIACTUYECKUM IOTOKOM 10 4 M MOLIHOCTBIO. [lecYaHUCTBIN 3amONMHUTENb HUCKIFOUUTEIBLHO
Oorar Kak JIAMWDUIM IIJIAKOB 0a3aJIbTOBOTO COCTaBa, TaK W KPYMHBIMHU JAMMIUIA TUIOTHOW HEM3BbI
aHJIe3UTOBOI'0 COCTaBa, YTO, MO-BUAUMOMY, CBUJETEILCTBYET 00 OHOBPEMEHHON paboTe IIIaBHOIO
XKepJia ¥ TOOOYHOT0 KOHYyca.

AHJIE3NTHl TJIABHOTO JKEpia, H3BepraBmmecs B wuHTepBane 4500-3000 '*C  mm.,
xapaktepusytorcs coaepxkanunem Cr 250-450 ppm (B Apyrue WHTEPBAIBI TOJOIEHOBOW HCTOPHH
[IuBenyua conepxkanue Cr B anne3urax He npespimaeT 180 ppm), npu 3ToM 3aMETHBIX Bapualuii B
kosmmuectBe K,O u Benmuuune #Mg He oTMeuaeTcs.

Pab6ota BeimonHeHa npu ¢punancoBoil moxaepxke [Iporpammsl 4 [pesuanyma PAH,
IIporpammsr 8 OH3 PAH u POOU (Ne 08-05-00092, 10-05-01122).

1. Bonwiney O.H., Ilonomapesa B.B., babanckuii A.J]. Marae3unanbHuble 0a3aibThl
annesuToBoro ByikaHa lllusemyd, Kamuatka // Ilerponorus. 1997. Tom 5. Ne 2. C. 206-221.

2. Ponomareva V.V., Kyle P.R., Pevzner M.M., Sulerzhitsky L.D., Hartman M. Holocene
eruptive history of Shiveluch volcano, Kamchatka Peninsula. In: Eichelberger J., Gordeev E.,

Kasahara M., Izbekov P., Lees J. (Eds) "Volcanism and Tectonics of the Kamchatka Peninsula and
Adjacent Arcs", Geophysical Monograph Series. 2007. V. 172. P. 263-282.



