Obwasa mema:

OCTPOBOAYXXHbIE 2OPMALINA
MAT MATUNECKHUX TTOPOA

Jlekyumsa Ne 26
TTETPOXUMUNSA, TEOXMMHNA N MEXAHN3MbI
OBPA3OBAHUNA ALAKHUTOBBLIX MAIM



PasHoobpa3ue cocTtasos
6a3anbTOB U CpeAHEeKUCbIX
NnopoA Ha AGKTUBHLIX OKpPAUHAX

CuHue — OkeaHu4ecKue Oyau
3erneHblie — KoHmuHeHmarbHble dyau

30 50 6

Molar Mgé CepeHbKkue — 60HUHUMBI

bernbie poMbbI — OUeHKU cpedHe20

cocmaea KOHMUHeHmMaJsibHol KOopbl

(Christensen&Mooney, 1995; McLennan&Taylor, 1985;
Rudnic&Fountain, 1995; Weaver&Tarney, 1984)

After Kelemen et al. (Treatise of Geochemistry, 2014)

Molar Mg



UcTopua nosesneHus tTepmumHa aaakUTHL

Bnepevuie onucaHbl Kay (1978)
Ha ocmpoese Adak (Aneymoi)

KaK BblCOKO-Mg aHAe3UTbl

Defant, Drummond (1991) s
Nature — 0606weHue
nodobHbIX Nopood paanu

Ha3BaHue “apgakutbl”

Martin and Moyen (2003),

Martin et al. (2005), Champion Cxema couneHeHus Kypurno-Kamyamckou
T u Arleymckol ocmpo8HbIX Oye
and Smithies (2003) — nepeabie % 1 %

¢yHOameHmManvHoie 0630pbi



Haxoaku aaakutoe U noaobHbIX nopopa

o Japan (Morris, 1995; Furukawa and Tatsumi, 1999)

« Kamchatka (Kepezhinskas et al., 1997)

« Aleutians (Yogodzinski and Kelemen, 1998)

Northern Cascades (Defant and Drummond, 1993)

e  Central America (Rogers et al., 1985; Defant et al., 1992)

e  South America (Stern and Kilian, 1996; Monzier et al., 1997,
Guivel et al., 1999)

»  Greece (Pe-Piper and Piper, 1994)

 Papua New Guinea (Johnson et al., 1979)

*  Philippines (Sajona et al., 1993; Castillo et al., 1999)
Northern Hunter Ridge (Verbeeten, Crawford, 1995)



Feoxumuyeckme ocobeHHoOCcTU aaakuToBs

[pu obwel ebicokou enuHodemucmocmu (Al203 >17 mac.%) amu
cpeoHeKUcrible Mopodbl Xxapakmepu3syromcsi:

(1) noBbIWEHHbIMU coaepXXaHuamm Sr u Eu,

(2) noBbIlWEHHOM (MO CpaBHEHUIO C OObIYHLIMU AALUTaAMMN)
MarHe3unanbHOCTbHO,

(3) oTHOCUTENBbHO HU3KUM OTHOLWIEeHnem 87Sr/86Sr,

(4) KpaHe HU3KUMU cofepXXaHUAMUN TaXKenbiX P33 n Y.

Takue ‘npumumuegHblie” coomHoweHUs1 0b6bI4YHO rnpedcmassissrom Ha
duaepamMmax 3asucumMocmu omHoweHus SrlY om magHe3uarnbHocmu



[[eoxumuuyeckue xapakTepucTtuku aaaKMUTOB

subduction-related series:
* Tonga-Kermadec arc tholeiites
+ Mariana calc-alkaline
* Mariana boninites
© Fijian shoshonites
adakite suites from:
O Mt. St.Helens
O Central America
@ South America
A Philippines
Aleutians
® Kandawu

Mpennonaraercs, YTO BaXHy posfib B 06pa3oBaHUu
aJaKUTOB UrpaeT NnaBfieHMe B nNosie CTabunbLHOCTU rpaHara




SR/Y B ANEYTCKMUX AOAKUTAX U BYNIKAHUTAX BOCTOYHOU KAMYATKMU
B 3ABUCMMOCTU OT MATHE3UATIbHOCTH
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[[eoxumuuyeckue xapakTepucTtuku aaaKMUTOB

=—Tonga arc tholeiites
Mariana calc-alkaline
Mariana boninites
Hjian shoshonites
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PACTIPEOENEHME PEOKO3EMENbHBIX 3NEMEHTOB
B ALLAKUTAX N APXEUCKUX TTG
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TTeTpoxumuyeckme xXapakTepucTUKU aAAKUTOB

K,O wt.% 4 Kadawu
A Philippines
® Ecuador

O Central America
O Mt.St.Helens
Aleutians

Ultra-K

Martin et al. (2005) ebidenusnu dee 2pynnbi
— 8bICOKO-SIO, U HU3K0-SiO, adakumbl

SiO,wt.%
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CPEOHUE COCTABLI ADAKUTOR, APXEUCKUX TTG
M SKCTTEPUMEHTAIBHBIX PACTINNABOB
(nony4eHHLEIX Npw NnaeneHua fasansTos)

ADAKMTBL JKCNEPUMEHTANbHELE
pacnnaskl

BynkarudTer| TImyroHsr Rapp et al,| Winther &
(n=81) (n=%) 1981 | Newton,
1991

64.66 67.30 69.75 69.76

0.51 0.54 0.54 0.85
15.78 16.89 15.59
1.08 2.66 3.42
0.05 0.09 0.03
1.96 1.26 0.71
3.67 3.93 3.16
4.19 4.20 4.50
2.15 1.31 1.81

1.12




BO3MOXHLIE P-T TTAPAMETPBIL BEITTNNABIIEHHA
AOAKHMTOBBIX MATM
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High Sr/Y and La/Yb ratios: The meaning of the “adakitic signature”

Jean-Frangois Moyen

Center for Crustal Fetrology, Department of Geofogy. Cengrapfy and Emironmental Soences, Universicy of Stellenbosch, Private Bag X001, Marielond 7602, South Afics

The name of “adakite” 5 used (o describe & Lar w00 Large group of rocks, wihose sole common [eature is high

560 amd LaYh ratios. However, such 4 signature can be achieved wia dilferent processes: medting of 1 high 5S¢/
T (and LyYh) source; deep metting, with abundant residual garmet; fractionsl crystallizanon of AFCS of

interacthons of felsee melrs with the mantle, causing selective ennchrment in LREE and 5r over HREE A
dutabxse of the compositions of “adakitic™ rocks—including “high silica™ and “low silica™ adakives |Martin, H,
Smithies, R.H, Kapp, BF, Moyen, | -F, Champion, D.C, 2005, An overview ol sdakive, tonalite—oromdbhpe mioe-
granddiornte (TTG) and sanukitoxd: relationships and some implications for crustal evolution. Lithas, 79{ 1-
2), 1-24 | “continental” adakites and Archaean adakites—was assembled. Geochermical modelmg of the

paténlidl processes 5 used 1o mlerpret iL and reveals that (1) the classical madel of “slab melnng™ provides
the best explanation for the genesis of high-sibca sdakites; (2) bow-sibica adakires are explained by gamer-

present melime of an adakite-relasomatized mantle, Le, af depths greater than 2.5 GPa; (3 ) “Conmmental™
Hdakites B a term encompissing a huge range of rocks, with a cormesponding  diversity of pelrogensii
processes, and most of them are different from both low- and high-silica adakives; (4) Archaean adakites
show a bimodal compositeon range, with some very high 567 examples (somilar (o part of the TTG swite)

reflecting deep melting (=20 GPa) of a basaltic source with a relatively high SrfY, while lower SrfY rocks
forrmed by shallower | 1.0 GPa) melting of simmlar sources. Comparson with the Archaean TTG suite highlghts

the heterogeneily ol the TTGS, whose composition spréeads the whole combined range of HSA and Archasan
Sdakites, poinning o 4 diversity of sources and processes confributing o the “TTG Suire”.
D 2009 Elseveer BV, All rights reserved.
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(c) Source and pressure effects

PAAS, 5o =10

MORB, SrfY = 3

— e —
S = Al

T T
o 5 10 15 Pl 23 3 a5
Pressure [(kbar)

Fig. 4 SrfY enrichment as a funcison of the depth of melting and the composation of the source. (a) and (b)) {50} ennchment 2= a function of depth of melting for amphibolitic {a)
and “onestal”™ | pelites and greywackes, b} sources. The sire of crcles an= proporizonal bo the meslt amount {F). (c) Absolube S0 walees for the meiing of armphibabin: [ grey) and
crustal { haiched ) sources; the fields correspond io the range of data, as im pamels [a) and {b). Two sowros comeposition are used, a MORE ke source (Srf = 3] and a PAAS {Posi=
Archaean Average Shake, [ayior and Molenmam, 1985 ) sownce (50 == M . The hormontal lnes oorrespond boe 20 e Q0 | e out=0ff value in Defant and Dnemmond, 19905 and ca S0
(Examgple 1 fext |
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Adakites without slab melting: High pressure differentiation of island
arc magma, Mindanao, the Philippines
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mechanisms for generating the adakitic signature. (1) Adakitic melt was produced from basaltic arc magma by fractional
crystallisation of a gamet-beanng assemblage. (2) Solidified basaltic rock containing garnet melted to yield adakitic magma. In




Cxema obpasoBaHUa TUNUNNUHCKUX AAAKUTOB
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Fig. 6. Schematic illustration of adakite production by deep differentiation in an arc with thin crust. The slab 15 subducted beneath overniding are
lithosphere and induces comer flow (convection) in the mantle wedge. Dashed lines are schematic isotherms (for relatively low (L), medium (M) and
high (H) temperature ) illustrating that at any depth the shallow mantle 15 hottest where the arc lithosphere is thinnest (after [2,70-72]). Numbers in the
vertical column refer to the flow diagram on the right, which summanses the possible mechamsms identified for generating adakitic melt without slab
melting. Stage 1; genesis of pnmitive arc basalt. Stage 2; high pressure processing of basalt vields adakitic magma either directly, by fractional
crystallisation, or indirectly, by remelting crystallised basaltic rock. Stage 3; interaction between adakitic magma and mantle peridotite. Stage 4; low-
pressure crystallisation. Where the crust is thick Stage 2 can occeur above the Moho and Stage 3 would be bypassed [24—26]. In mature arcs with a
high magma flux to the crust Stage 4 will obscure or obliterate adakitic chemistry.
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