275

THE ORIGIN OF MIOCENE ALKALINE BASALTS OF THE KRONOTSKY
ISTHMUS

Savelyev D.P., Kartasheva E.V., Savelyeva O.L.
Institute of Volcanology and Seismology FEB RAS, Petropavlovsk-Kamchatsky, Russia

E-mail savelyev@kscnet.ru

The origin of Neogene alkaline rocks with an “intraplate” geochemical signature is one of
disputable questions of the geological history of Kamchatka. Their formation preceded the
Pliocene-Quaternary stage of the Eastern Kamchatka volcanism. The alkaline volcanism of the
Eastern Kamchatka is closely related to the Miocene terrigenous sequence of the Tyushevka
Trough, that is, the Schapinskaya Formation in the basin of the Left Zhupanova River [8] and on the
Kronotsky Isthmus [6, 7]. Previous studies related “intraplate” geochemical characteristics of these
rocks with deep fractures in the continental plate that originated in the result of the collision of the
Kronotsky terrane [8] or with transversal sublatitudinal strike-slip fault zones stretched from the
Pacific plate to the Kurile-Kamchatka island arc [2]. Isotope and geochemical characteristics of
these rocks are unique for the Eastern Kamchatka. Some authors explain this fact by flowing of an
enriched mantle from under the Meiji Seamount through a slab window at the initiation of the
modern subduction zone [4].

Here we report new data on alkaline basalts from a core at the Konusnaya site drilled in the
Tyushevka River basin on the Kronotsky Isthmus, that is, in the depression filled by terrigenous
deposits between the Kronotsky Peninsula and Gamchen Ridge.

The basalts form two sills among the Middle Miocene tuffaceous-terrigenous rocks [6].
Their petrochemical features were studied earlier by O.I. Suprunenko and B.A. Markovskiy [6].
XRF data on major and trace elements (analytical centre of the Institute of Volcanology and
Seismology FEB RAS) confirmed the high-potassium composition of the rocks and high
concentrations of TiO2 and P205 (Ti0,=2.2-3.1 %, K,0=1.6-6 %, P,0s=0.9-1 %). Judging from
trace element composition (Nb= 67-92 r/1, Zr = 413-567 r/1, Zt/Y=15-19), the rocks are similar to
alkaline gabbroids and trachydolerites from the Small Chazhma River Basin [7] and have even
stronger “intraplate” signature expressed in higher K, Nb and Zr contents. The rocks studied are
also similar to the Miocene alkaline basalts described in the Left Zhupanova River basin [8].

On the basis of the new data we propose that the Miocene alkaline basalts of the Kronotsky
Isthmus were generated on the western slope of the Kronotsky paleoarc before its collision with
Kamchatka (Fig. 1).
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Recently, N. Hirano and co-authors [3] showed, that small alkaline basaltic volcanoes
can be formed on an ancient (thick enough) oceanic plate near to a subduction zone on distance
more than 400 km from trench. The volcanism is thought to originate due to decompression melting
in the asthenosphere in response to plate flexure as it approaches trench. Similar volcanoes could be
formed on the Pacific plate offshore Kamchatka, particularly, when lithosphere of increased
thickness approached the zone of flexural deformations. During the Middle Miocene, the Kronotsky
paleoarc had already been inactive and moved towards Kamchatka as a part of the Pacific plate [5].
When the arc terranes approached subduction zone, the plate of an increased thickness (Kronotsky
paleoarc) experienced deformations at the base of the lithosphere, which could result in small
degree decompression melting (according to N.Hirano's model [3]). An alkaline magmatism of
small volume could also occur in such conditions 10-15 million years ago to the west of the
Kronotsky paleoarc (on its submarine slope). Small submarine volcanoes and sills have been
formed in association with terrigenous deposits in conditions of terrigenous sedimentation in the
Tyushevka basin between Kamchatka and the Kronotsky paleoarc. When the Kronotsky paleoarc
collided with Kamchatka, an eastward jump of the subduction zone to its present position took place

[1].

According to our model, alkaline basalts of the Kronotsky Isthmus are not genetically
related to the modern subduction zone. They were more likely formed on the Pacific plate before
the Kronotsky paleoarc joined Kamchatka. Such type of volcanism can be named “precollisional”
for Kamchatka. The proposed model explains the presence of alkaline basalts of intraplate
geochemical type between the Kronotsky paleoarc and the front of the Eastern Kamchatka Volcanic
Belt.

This work was supported by RFBR grant No. 10-05-00065a.
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IIponcxoxkaeHne HEOTEHOBBIX LIEIOYHBIX NTOPOJ «BHYTPUIITIMTHOI0» T€OXUMHUYECKOTO THIA
- OJMH M3 CIOPHBIX BONPOCOB reojoruueckoro crpoeHuss Kamuatku. Mx ¢opmupoBanue
MIPEALIECTBOBANIO IJIMOLEH-Y€TBEPTUYHOMY A3Tally BOCTOYHOKAMYATCKOro ByikaHu3Ma. lllenounii
BysikaHu3M Bocrounoit KamuaTku TECHO CBSiI3aH C MHOLICHOBBIMHM TEPPUTE€HHBIMH TOJIIAMHU
TromeBckoro mporuba — manuUHCKOW cBuUTOW B Oacceitne p. Jlesoit JKymanoBoit [3] u Ha
Kponoukom mnepemweiike [4, 5]. «BHYTpUIUINTHBIE» XapaKTEPUCTUKH 3TUX IOPOJ pa3iIUYHbIE
aBTOPBI CBS3BIBAIOT C IIyOOKMMHU PAacKOJIaMU B KOHTMHEHTAJIbHOM IUIMTE, BOSHUKIIUMH B CBS3U C
KoJuth3uen (B pesynbrare npuwieHeHus: KpoHoukoro teppeiina) [3], win npuypo4eHHOCThIO UX K
MOTIEPEYHBIM CYOIIMPOTHBIM 30HaM COPOCO-CIIBUTOB, MPOTATHBAIOIUXCA U3 THXOOKeaHCKOH
Tkl B npenensl Kypuno-Kamuartckoil octpoBHoil nyru [2]. VHukanbHble ans BoctouHnoit
KamuaTky HM30TONHBIE M TEOXMMUYECKHE XAPAKTEPUCTHKH IAHHBIX IIOPOJ HEKOTOpBIE aBTOPHI
OOBSICHAIOT MOCTYTUICHHEM O0OTaIlleHHOW MaHTHH H3-110J]1 raifoTa Melimku yepe3 slab window nipu
3aJI0’)KEHUU COBPEMEHHOU 30HbI CyOIyKIMH [7].

ABTOpaMH TIOJyYeHB HOBBIC JAaHHBIE TO MIETOYHBIM OazanpraM U3 KepHa KoHycHOM
CKBaXMHbI, NpoOypeHHOHl B Oacceiine p. TromeBku B mnpeaenax Kponorkoro mnepemeiika
(MOHMXKEHMSI, BBIMOJIHEHHOTO NMPEUMYIIECTBEHHO TEPPUTE€HHBIMU TOJIAMU, MeXAy KpoHoukum -
OBOM U XpebTom ['amueH).

[lopoasr  3ameratoT B BUAE JBYX CHJUIOB cpeaud  Ty(OTEPPUTEHHBIX  MOPOJ
CPEIHEMHUOLIEHOBOI0 Bo3pacTa [4], MX MeTpoXuMHUEcKue 0co0eHHOCTH ObuH H3ydeHsl paHee O.1.
Cympynenko u b.A. MapkoBckum [4]. JlaHHBIE PEHTIeHO(DIYOPECIIEHTHOTO aHalu3a
(ananutnueckuit nentp MBuC JIBO PAH) noarBepauiu BBICOKOKANIMEBBIM XapakTep IMOpOJ,
BBICOKHE COJiepKaHus B HUX Tutana u dpochopa (Ti0,=2,2-3,1%, K,0=1,6-6%, P,0s=0,9-1%). Tlo
TeOXMMHUYECKHM XapakTepucTukam (copepxanue Nb 67-92 r/1, Zr — 413-567 r/T, OTHOLICHHE
Zr/Y=15-19) mopoibl CXOAHBI C MEIOYHBIMU TaO0OpPOUIaMH U TPaXUAOJIepUTaMu Oacceitna p. Mat.
Yaxxmbl [5], HO oTiHMYaroTCs OOJNbIICH «BHYTPUILTUTHOW» CHEIU(PUKON — Oonblieil KamueBoi
[IETIOYHOCTBIO, 0O0Jiee BBHICOKUMH COJCPKAHUSAMH HHOOHWST W IHMPKOHMA. JIpyruM aHajorom
U3YyYEHHBIX IMOPOJ SIBJISIOTCS MHOLICHOBBIE IIEJOYHble 0a3anbThl MpaBbIX MPUTOKOB p. JleBoit
Kynanooii [3].

B mpencraBneHHOM JOKIAAe MPEAaraercs MOJEib, COIJIAaCHO KOTOPOW MHOLICHOBBIE
mesiouHbie 0a3anbThl KpoHomkoro nepenieiika copMupoBaMch Ha 3amagHoM CKJIoHe KpoHOIKoiM
Najgeoayru nepes ee npuaieHeHneM k Kamuarke.

HenaBno H. Xwupano c¢ coaBropamu [6] mokaszan, 4To BOJIM3M 30HBI CyOAyKIMHM Ha
paccrostHun Oosiee 400 KM OT Hee Ha JpeBHEH (JOCTATOYHO MOIIHON) OKEAaHWYECKOM IJIMTE MOTYT
(dbopMupoBaThcs HEOOJBINAE IMETO0YHOO0A3aTbTOBBIE BYJKaHbl. OHU 00pa3yrooTcs 3a CUer
JIEKOMIIPECCUOHHOTO IUIAaBJIEHUS B acTeHocdepe B 30HE M3ruba IUIMTHI MPH MPUOIMKEHUH K
xeno0y. [logoOHbIe ByJKaHbl MOTIM (OpMHUPOBATHCS Ha THXOOKEAHCKOH IJIUTE, ABIKYIIEHCS K
Kamyatke, B T€ MOMEHTHI, KOrja K 30He aedopManuil mOIXOAWIM YYacTKM C YBEJTUYEHHOU
MoIHOCThI0. B cpennem muonene Kponorkas maneojnyra Oblla yXe HEaKTUBHOM M B COCTaBe
TuxookeaHckoil IUTHI ABUTrasnack B cropony Kamuatku [8]. IIpu npuOiarmkeHHH K 30He cyO yKIMN
IUTNTAa UCTBITHIBANA JedopMalni, W U3-32 yBEIMYEHHOW MoImHOCTH (3a cuer Kponomkoi
NajJeoxyru) B HIWKHEH YacTH IUIMTHI BO3HMKJIM pAcKOJbl, YTO MOIJIO TIPUBECTH K
JEKOMIIPECCUOHHOMY TuTaBieHuio (cormacHo Mmozenu  H. Xwupano [6]). Mmenno B Takoit
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oOctanoBke 10-15 MiH. J€T Ha3ag U MOT HPOSBUTHCS IIETOYHOM MarmMatu3M HeEOOIBIIOro
obbema 3amannee Kponoukoil maneonyru (Ha ee MOJBOJHOM ckiioHe). HeOosbiive moIBOIHBIC
BYJIKaHbl M CHJUIBI OOpa30BalUCh CpPEAM TEPPUTCHHBIX OCAJKOB B YCIOBHUSX TEPPUTCHHOTO
ocaakoHakoruieHust (B TromeBckoM OacceitHe mexay Kamuartkoit m KpoHomkoil mameomyroi).
3arem Kponomkas maneomyra Obiia mpuuieHeHa K KamyaTke, W MpOM30IIEN TEPECKOK 30HBI
CyOIyKIIMM Ha BOCTOK B coBpeMeHHOoe mosioxkeHue [1]. T.e., B COOTBETCTBHUU C MOJECIIbIO aBTOPOB
JAHHOTO JOKJIaja, IMIelTo4YHble 0a3anbThl KpoHOIKOro meperielika He CBS3aHbl C COBPEMEHHOM
30HOW CyOmyKImmu, a cHOPMHUPOBATUCHL HA THUXOOKEAHCKOW IUIUTE JO NpHWICHCHHS KpoHOIKOM
naneogyru k Kamuarke. Jlngs KamuaTku Takoil Tum BylIKaHM3Ma MOXHO  Ha3BaTh
MPEIKOJUTM3HOHHBIM. J[aHHast MOJIENb OOBSCHSIET HATMYKE MIEIOUYHBIX 0a3aJIbTOB BHY TPUIUTUTHOTO
TeOXMMHUYECKOT0 TUMa MEXIy oOpasoBanusmu KpoHoukoi maneonyrd u ¢pontom Bocrouno-
Kam4arckoro ByJIKaHHYECKOIO Mosica.
Pabota BemonHeHa npu noaaepxke rpanta POOU Ne 10-05-00065a.
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