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Geodynamic conditions for adakites and intraplate lavas genesis in
subduction zone of Eastern Kamchatka
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! Institute of Volcanology and Seismology FEB RAS, Petropavlovsk-Kamchatski, 683006;
e-mail: gavdeiko@kscnet.ru

Subduction system of Eastern Kamchatka includes various types of rocks, e.g. typical
calc-alkaline (CA) rocks of island arc type, alkaline basalts with intraplate geochemical
properties (NEB), and high magnesium andesites and andakites. There are two types of
adakites and NEB distribution — they may occur within the same area (positions 1, 3-5, fig. 1)
or may occupy different zones. Volcanic rocks of NEB type and adakites show fragmented
distribution being typical rocks for initial stage of subduction. They occur only within the
segment where subduction zone “jumps” to the modern position [1]. Age and chemistry data
show evolution from intraplate alkaline and transitional basalts (7-12 MA) through rocks with
adakite properties (3-8 MA) to modern CA rocks [5].

Formation of NEB and adakites depends on geodynamic evolution of Kamchatka (fig.
2). In late Oligocene-Miocene, a subduction zone under the Sredinny Ridge with its volcanic
arc was located about 200 km far from its recent position. In late Miocene the subduction
zone “jumped” to its recent location causing formation of a segment in the volcanic arc of
Eastern Kamchtka (fig. 1, 2a). On the initial stage of subduction process a front part of a new
slab suffered melting caused by heat from hot asthenosphere (fig. 2b). Additional heating of
both the Pacific plate and the asthenosphere was caused probably by a flexure forming and
volcanism related to the flexure forming of the Pacific plate before its approach to the
subduction zone (see model in [4]). In the asthenosphere, mantle diapir or a plume of
"andersonian" type were forming in the same zone of interaction illustrated at the model in [3].
Low decompression melting of diapir caused its upwelling, while low partial melting
influenced composition of melt of NEB. Formation of NEB and adakites followed probably
the same scenario at Mount Saint Helens [2], in Zamboanga volcanic arc, the Philippines [7],
at Daisen u Sambe volcanoes [6], and within the Valovayam River in Kamchatka (positionl,
fig. 1). The same mechanism is responsible for distribution of NEB and adakites in transform
faults in Kamchatsky Mys peninsula and in the southern part of Central Kamchatka
Depression (positions 2, 3 and 5, fig. 5), where “jump” of the subduction zone caused slab
windows. This is the very place where slab edges interact with hot asthenosphere.

This hypothesis describes how NEB and adakites from island arcs are located in the
zone of subduction “jump” and gives explanations for short-term formation of these rocks,
and low volume of erupted material.
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Fig.1. Tectonic position of Kamchatka NEB
and adakites .

1 — Adakites locations (a), intraplate lavas (b);
2 — volcanic belts, volcano and volcanic front;

o 160° 165° 17 3 — paleo-rifts and transform faults, 4 - trenches
R 1 [ a2 [ Jﬂ 3 (a) and paleo-trenches (b); 5 —faults; 6 — slab
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Fig. 2 The model of the Miocene-
Quaternary geodynamic evolution and
Kamchatka volcanism.

1 — the continental crust; 2 —
Kronotskaya paleoarc continental crust;
3 — the oceanic crust (a) and the

lithosphere (b), the arrows show the
Pacific plate direction; 4 — volcanoes; 5
— NEB and adakite formations .
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I'eonunaMu4yeckue ycjoBHs 00pa3oBaHus AJaKUTOB U BHYTPUILIMTHBIX
JaB B 30He cyOaykuuu Bocrounoit Kamuarku

I.IL. ABgeiixo ', O.B. KyBukac', A.A. Ilaxyesa '
! Huemumym eyaxanonoeuu u ceucmonoeuu JBO PAH, Ilemponasénosck-Kawuamckuii,
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B npenenax cybaykiuonHoit cuctemsl Bocrounoit Kamuatku, Hapsmy ¢ OOBIYHBIMHU
u3BecTKoBO-1enounbiMu (M1I]) moponaMu ocTpOBOIYKHOTO THIA, BCTPEUYAIOTCS ILIEIIOYHBIC
0a3zanbThl C  BHYTPUIUIMTHBIMH  TI'€OXUMHUYECKMMHU  Xapaktepuctukamu  (NEB),
BBICOKOMAarHe3uasabHble aHAEe3UuThl M adakuThl (puc. 1). MmMerorcs ciydyan COBMECTHOIO
(mo3uruu 1, 3-5 Ha puc. 1) u pazgenpHoro HaxoxacHuss NEB u amakutoB. Bynkanuueckue
nopoasl NEB Tuma m agakuTel pacrpocTpaHeHbl (parMEeHTapHO M BCTPEYAIOTCS TOJIBKO B
TOM CErMEHTe, B KOTOPOM MPOM3OIIEN TMEePEeCKOK 30Hbl CYOAYKIMH Ha COBPEMEHHOE
nonoxenue [1]. OHM XxapakTepHbl A paHHero ostama cyOmykuuu. Ilo Bo3pacTHBIM
XapaKTepUCTHKAM HaMe4aeTcs 5SBOJIOLMUOHHBIN pS OT WIENIOYHBIX BHYTPUIUIUTHBIX U
nepexoaHbIX 0a3anbToB (7-12 MIIH. JIeT) yepe3 MOpoJbl ¢ aJaKUTOBBIMU XapaKTEPUCTUKAMU
(3-8 MJIH. I€T) 10 COBPEMEHHBIX M3BECTKOBO-IIEIOYHBIX MOPOT [S].

®opmupoBanne NEB u agakuToB omnpenensercs IeOAMHAMUYECKOW 3BOJIIOLUEH
Kamuarku (puc.2). B mo3mHem onurorieHe-MHOIIEHE CYIIEeCTBOBaJa 30HA CYOIYKIIMH IO
CpenunHblil XxpebeT, pacnonarasiiascs npumepHo B 200 KM OT ee COBPEMEHHOTO MOJIOKEHHUS,
U COOTBETCTBYIOIIAs € ByJKaHWYecKass Ayra. B KoHIle MHOLIEHA MPOU30ULIEN «IEPEeCKOK»
CyOAyKIIMM Ha COBPEMEHHOE TOJIOKEHUE M Hadall (POPMHPOBATHCS CETMEHT BYJIKAaHMYECKOU
nyru Bocrounoit Kamuatku (puc. 1 u 2a). Ha HavambHOM 3Tamne CyOmyKIMH MPOMCXOIHMIIO
IUIaBJICHWE TOJIOBHOM 4YacTH BHOBb C(HOPMHPOBAHHOTO CiIP0a HAa KOHTAaKTE C Tropsuen
acreHocdepoii (puc 20). JlomosHUTENbHBIN pa3orpeB THX00KeaHCKOW TUIMTH U aCTEeHOC(]EpHI,
BEPOSITHO, OBUI CBsI3aH C (IEKCYpOoOOpa3oBaHHEM M BYJIKAaHM3MOM THXOOKEaHCKOH IUIUTHI
o Mozenu [4] emme 10 moaxoda ee K 30He cyonykuuu. B acreHocdepe Ha 3TOM e KOHTaKTe
OPOMCXOAMII0O  (OPMHPOBAHME MAHTUHHOTO IHANUpa WM IUTIOMa THUa «andersonian» mo
Moaenu [3]. B pe3ynpTare amnBeuIMHTa AUanudpa MNPOUCXOAWIO €ro JAECKOMIPECCUOHHOE
iaBjeHue, a paciias NEB Tuna o0ycioBieH HU3KOW CTENEHM MaplMaibHOTO IUIABICHMUS.
[To Takomy ke CIieHapHIo, TO-BUANMOMY, Iporcxoamio oopasoBanue NEB u amakutoB Ha
BynkaHe Cent XeneHc [2], B ByJkaHuueckoi nyre Zamboanga, Pwmmnnussl [7], Ha
BysnkaHax Daisen u Sambe [6], B paiioHe p. BanmoBasm Ha Kamuarke (mo3urust 1 Ha puc. 1).
AHaorn4HeIM 00pa3oM o0bsicHseTcss mpuypoueHHOCTh NEB 1 agakutoB k TpaHC(OPMHBIM
paszinomam Ha nosiyoctpoBe Kamuarckuii Mbic U Ha rore CpeaunHoin Kamuarckoi Jlenpeccun
(mo3unu 2. 3. u 5 Ha puc. 1), rae B Mepuo] «IEePeCcKOKa» 30HbI CYyOMyKIMH OTKPBIBAINUCH
cyonykinunonneie okHa (slab windows). 31eck Takke HaOIIOJAETCs KOHTAKT KpaeB cinbda
ropsiaeit acreHocdepoii.

PaccmotpenHas runore3a 0OBACHSAET U MPUYPOUCHHOCTh PEAKUX B OCTPOBHBIX Iyrax
NEB 1 agakuToB U K 30HE «IEepECKOKa CyOAyKUIUH, U KPAaTKOBPEMEHHOCTb, U MaJblii 00BEM
UX MPOSIBIICHUS.
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Puc.1.TekroHnueckoe Noja0XKEeHUE alaKuTOB U
NEB Kamuartku.

1 — MecrononoxxeHue amgakuToB  (a),
BHYTPHUIUTUTHBIX JaB (0) 2 — ByJIKaHUYECKHE
nosica, BYJIKaHbl, U ByJIKaHUYECKUH QpoHT; 3 —
naneopu Tl U TpaHCHOPMHBIE Pa3IOMBL;, 4 —
xkenoba (a) u mameoxenoba (0); 5 —
pa3pbIBHBIE HApyHmIeHHUS; 6 — CyOIyKIMOHHOE
OKHO.

Puc. 2. Moaenb MHOLIEH-4€TBEPTUYHOMN

reoJuHaMU4eCKOn SBOJIIOLINH u
ByJkanu3zMa Kamuarku
l — KOHTHMHEHTaJbHasg Kopa;, 2 —

KOHTUHEHTaJIbHast kopa KpoHorkoi
rajeoayru 3 — okeaHnueckas kopa (a) u
mutochepa  (6)  co CTpeIKaMu
HaIpaBJICHUS JIBUKEHUS
Tux00KeaHCKOH MIUThL, 4 — BYJKaHbI; 5

— NEB u agakuToBbI€ TOCTPONKH.



