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First data on geochemistry of oceanic peridotites from NW Pacific and their possible
contribution to volcanism in Kamchatka and Aleutian Arc
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The Stalemate Fracture Zone (FZ) is a 500 km long SE-NW trending transverse ridge between
the northernmost Emperor Seamounts and the Aleutian Trench which originated by flexural uplift
of Cretaceous (?) oceanic lithosphere along a transform fault at the Kula-Pacific plate boundary [1].
Sampling at the Stalemate FZ and the fossil Kula-Pacific Rift valley was carried out during the R/V
SONNE cruise SO201 Leg 1b in July 2009. A broad spectrum of rocks including serpentinites
(DR37), gabbro (DR7,40), dolerites (DR7) and basalts (DR38,41) were obtained. These rocks are
thought to represent a complete section of oceanic lithosphere formed at the fossil Kula-Pacific
Spreading Center. A study of these rocks will allow us to reconstruct the conditions of magma
generation responsible for the formation of the NW Pacific oceanic crust and also to estimate the
composition of subducting slab beneath the Western Aleutian Island Arc.

Strongly altered mantle rocks ranging from pyroxene-rich lherzolites and pyroxene-poor
dunites were obtained at the station DR37 at the northern SVZ bend. The compositions of primary
minerals (Cpx, Opx, Sp) change systematically from lherzolites to dunites. For example, spinel in
Iherzolites has higher Mg#, NiO, lower Cr#, Fe’ # and TiO, (Mg#=0.65-0.68, Ni0=0.26-0.34 wt%,
Cr#=0.26-0.33, Fe’#=0.021-0.030, Ti0,=0.04-0.09 wt%) than spinel in dunites (Mg#=0.56-0.64,
Cr#=0.38-0.43, Ti0,=0.19-0.28 wt%, Ni0=0.19-0.26%, Fe’*#=0.027-0.043). The variations of
clinopyroxene and spinel compositions can be explained by the two-stage process [2]: 1) near
fractional melting of depleted mantle to 10-12%, 2) interaction of the residual lherzolite with N-
MORB-like melts to form dunites. The protolith of lherzolites and dunites dredged from the SFZ
can thus represent disintegrated parts of shallow oceanic mantle variably modified by melt
percolation.

Secondary alteration of the peridotites included serpentinization and also silicification of the
dunites (Silantyev et al., 2011). These later processes overprinted nearly completely the primary
bulk composition of the studied rocks (Fig. 1). The secondary alteration caused strong enrichment
of the rocks in fluid mobile elements (U, Li, Sb, Ba) and U-shaped patterns of REE with strong
negative Ce anomaly reflecting precipitation of REE from the seawater and very large water-rock
ratios during alteration.

Several studies proposed an important role of subducting serpentinites as a source of fluids in
subduction zones (e.g. Ruepcke et al., 2004). Judging from our results, serpentinized peridotites can
represent an important type of rocks comprising fracture zones in the NW Pacific. Being subducted
and dehydrated beneath the Aleutian Arc (Stalemate FZ) and Kamchatka (Krusenstern FZ), the
serpentinized peridotites can be an important source of water-rich fluids enriched in Sb, Mo, U, Pb
and Li. Detailed studies of active volcanoes located above subducting fracture zones (e.g.,
Kronotsky Volcano in Kamchatka located above the subducting Krusenstern FZ) can help identify
contribution of oceanic serpentinites to island arc volcanism.
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Figure. 1. Primitive mantle-normalized trace element patterns of the Stalemate FZ peridotites. The
composition of primitive mantle is after [3].
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IlepBble 1aHHBIE N0 FeOXMMHUU MEPUIOTUTOB CeBepo-3amaaHoi yacTu TUX0oro oxkeana m Hx
BO3MOKHBIHN BKJIAJ B ByJKaHU3M KamM4yaTku v AJieyTCKOH OCTPOBHOM Ayru
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Paznomuas 3onma Crenmeiir (P3) mpencraBaser co0oif  monepeyHbIi Xpeoer,
npoctuparomuiics ¢ FOB Ha C3 Ha paccrosiHue B 500 KM M pacnoiararouiiicss Mexay CeBEpHbIMU
OTpPOraMHy BYJIKAHWYECKOH 1enu MMmepaTopcKuX MOJBOAHBIX TOp U AJIEYTCKUM I'yOOKOBOJHBIM
xenmoOoM. B aToit akBatopum Tuxoro okeana BAOJNb TPAaHC(POPMHOTO pas3iioMa Ha TPAHMIE ILTHT
Kyna-Ilauupuk Habmogaercs MNOAHATHE K IOBEPXHOCTH OKEAHMUYECKOTo JIHA MEJIOBOM
okeanndeckoi nurtochepsr [1]. [dparupoBanue B mpemenax P3 CrenmelT m maneo-pudToBOH
noiunbl Kyna-ITanudux nposoaunock B Teuenue peiica HUC SONNE SO201 Leg 1b B utone 2009
roja.

CoOpanHas B pelice KoyIekIusi o0pa3loB npejcTabieHa cepneHTuHuTamu (DR37), rabopo
(DR7, 40), noneputamu (DR 7, 40) u 6a3ansramu (DR38, 41). JlanHblil nerporpadguueckuii criekTp
MOpOJI NPECTABIsET MOJHBINA pa3pe3 JpeBHEH OKeaHW4ecKoil JnTochepbl KAHOHUYECKOTO THIIA B
paiione cnpeauHroBoro ueHtpa Kymna-Ilamuguk. M3yuenue umeromelcs KOUIEKIMH 0Opa3LoB
MO3BOJISIET PEKOHCTPYHUPOBATh OCHOBHBIE 3Talbl MarMaTU4eCKOH 3BOJIIOLUN OKCAaHWYECKOW KOpPBI
C3 yactu Tuxoro oxeaHa, a TakXe, OLIEHUTb BKJaJ €€ BEIIECTBA B HAACYOMyKLMOHHBIN
MarmatusMm BocTouHbix AneyrT.

Ha 37 cTanuuu B ceBepHOI yacTh pa3inoMHON 30HBI CTEIMEUT ObUIA TMOMHSITHI TPAKTUYECKH
HAlleJI0 CEepIIEHTUHU3UPOBAHHbBIE JICPLOJUTHI, Oorarble KIMHOIMUPOKCEHOM M OKBaplOBAHHBIE
aTrlOAYHUTOBBI CEPIICHTUHUTHI, OOCIHEHHBIE KIMHOMUPOKCEHOM. COCTaB MEPBHYHBIX MUHEPAIOB
(INMHETb, KJIWHOMHUPOKCEH U OPTONUPOKCEH) MEHSIOTCS CHCTEMAaTHYEeCKH OT JIEPLOJIUTOB K
nyHuraM. Hampumep, mmnuHenbs B jepuoiauTax umeeT Oojee Bbicokue coaepxkanus Mg#, NiO,
oonee Hu3kue Cr#, Fe*'# u TiO, (Mg#=0.65-0.68, Ni10=0.26-0.34%, Cr#=0.26-0.33, Fe*'#=0.021-
0.030, TiO,=0.04-0.09 wt%), uwem mmuHens, B gyHuTax (Mg#=0.56-0.64, Cr#=0.38-0.43,
Ti0,=0.19-0.28 wt%, Ni0=0.19-0.26%, Fe*#=0.027-0.043.

Bapuanus cocTaBoB KIMHONMPOKCEHA M IIMHHEIM MOTYT OOBSACHATHCSA JIBYX3TallHBIM
nporeccoM 00pa3oBaHUs MEPUAOTUTOB: 1) oOpa3oBaHHE OOETHEHHBIX JIEPLIOJUTOB B pe3yJbTaTe
10-12% ox10(paKIMOHHOTO TUIABJICHUS JCTUICTUPOBAHHON MaHTHH, 2) (GOpPMHUpPOBAHHE AYHUTOB
IpU B3aUMOACWUCTBUM JIEPLOJUTOB C NOA0OHBIM paciuiaBoM N-MORB. Takum o6pazom,
JIEPUOJIUTHl U AYHUTHI IparupoBaHHbIE B pa3ioMHON 30He CTEIMENWT MOTYT MpPEJICTaBISATh COOOM
(parMeHThl MaJIOrTyOUHHONH OKEaHMYECKOW MAaHTHH, B Pa3IMUYHON CTeNeHH MOAM(DULIMPOBAHHOH B
pe3ynbTare B3auMOAECUCTBUSA ¢ IPOCAYUBAIOIIMMHUCS [NTyOMHHBIMU pacIIaBaMH.

HuskotemneparypHble M3MEHEHMs NMEPUIOTUTOB 3aKIIOYAIUCh B MX CEPIEHTHHU3ALUN U
OKBapIICBAaHUH TYHHUTOB [4]. DTH BTOPUYHBIC MPOIECCHI OKA3aJId OOJIBIIIOE BIMSHUE HA COJICPKAHUS
IJIaBHBIX M PACCESHHBIX 3JIEMEHTOB B HU3yueHHbIX mNopojax (puc. 1). IMeHHO ¢ BTOpUYHBIMU
W3MEHEHUSIMH CBSI3aHO oOorarieHue nopoj moOminsHeiMH 3nemeHtamu (U, Li, Sb, Ba) u U-
oOpa3Has ¢opma CIIEKTPOB HOPMaJIM30BaHHBIX conepkaHuil P30 ¢ cunpHoON orpunartensHoil Ce
AHOMAJIMEH, OTpaKarollasi B3aUMOICHCTBUE MTOPOJI C MOPCKOM BOJOW M BBICOKOE OTHOILICHUE BOJIA-
nopoJja.

B pspe pabGor mpenmonaranoch, YTO OKEAHWYECKHE CEPIICHTHHHTHI SIBIISIOTCS BaKHBIM
UCTOYHHUKOM (IrouioB B 30Hax cyoaykuuu (Hampumep, [5]). Cyns mo HamuM JaHHBIM,
CEpIIEHTUHU3UPOBAHHbBIE MEPUIOTUTHI CIAraloT KpYMHbIE YYacTKM pa3jIOMHBIX 30H CEBEPO-
3amaJHoN Jactu Tuxoro okeana. byayun cyOaynMpOBaHHBIMU TOJ AJIEYTCKYIO OCTPOBHYIO IyTY
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(paznomuas 3oHa CrenmeiT) u Kamuartky (pasnomnas 30Ha KpyseHmTepH), 3Tu MOpOJAbI MOTYT
OBITh BOKHBIM HUCTOYHMKOM BOAHOTO (Quronna oboramenHoro Sb, Mo, U, Pb and Li. /leransHoe
M3y4YeHHE AaKTUBHBIX BYJIKAHOB, PACIIOJOKEHHBIX HAJl Pa3OMHBIMM 30HAMH Ha CyOMyUHUpPYIOIICH
OKeaHCKOM miuTe (Hampumep, ByJikaH Kponorkuii Ha KamuaTke, pacmonoxeHHbIH HaJ pa3lOMHON
30HOM Kpy3eHiTeiiH), MOXXET TMOMOYb IMPHU OIICHKE BKJIaJa OKCAHMYECKUX CEPIICHTUHHUTOB B
BYJIKAHU3M OCTPOBHBIX IYT.

[IpoBenenHoe nccnenoBanue ObLIO MOJAEPKAHO HEMELKO-poccuiickum nmpoektom KALMAR
u Poccuiickum @onnom Oynnamenrtanbabix Mccnenosanuii (rpant POOU Ne 09-05-00008).
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Puc. 1. Copepxxanusi paccessHHbIX SJEMEHTOB B MEPUIIOTUTAX PaA3IOMHOW 30HBI CTEIMEWT,
HOPMHUPOBAHHBIE K COCTaBy MPUMUTHUBHOM MaHTUH 10 [3].
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