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Lithosphere-Asthenosphere boundary (LAB
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LAB

1) Pa3nnyHble MeToApbl AatoT Ype3BblYaMHO pa3/inYHble 3HaYeHUA MybuHbl LAB. Bonee-meHee cornacoBaHHble
pe3y/ibTaTbl MOXXHO OTHECTM TONIbKO K OKeaHun4ecKkoun nutocoepe;

2) MowHoCTb AMToCcdhepbl pacTeT ¢ MNYOUHOM, NPU 3TOM HauMHAsA C HEKOTOPOro BOo3pacTa (BO3MOXKHO B
HEKOTOPbIX reoANHaMUYECKNX 06CTaHOBKAx???) B IMTOCHEPHOMN MaHTUM GOPMUPYIOTCA HEFAaTUBHbIE FTPaHULLbI,
YTO 3aTpyAHAeT onpeaeneHune LAB gna KpaToHOB;

3) Ans monogon nntocdepsnl (o1 0 4o 36 maH neT) rybumHa LAB yBennumBsaeTcs ¢ BO3pacTom A0 rMyobuHbl 64 Km.
Mop 6onee ApeBHMM OKEaHCKUM AHOM (>36 MAIH neT) Mo HOCTb InTochepbl Konebnetca B ocHoBHom oT 40 oo
90 KM. Moa, paHepPo30NCKMMM KOHTUHEHTANbHbIMM 061aCTAMM MOLWHOCTb INTOCPEpPbl B OCHOBHOM KosiebneTca
oT 60 o 110 Km, XOTA AnanasoH rMybuH ropasao bonblie 3a cyeT yToHeHUA B pUdTax U YTO/ILLEHMA NOA,
ropHbiMK Lenamu. Moa KpatoHamu rnybuHa LAB coctasnsaet B cpeaHem 130—-200 Km, HO MOXKET A0CTUraTb U
6onblNX 3HaYeHn — 4o 250 km n 6onee.

3) LAB cBA3aHO, BEPOATHO, C NpucyTcTBMem noannasa. O4HAKO ero NPpoUCXoXKAEHNE M NapaMeTPbl 0 KOHLA He
ACHbI
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MLD

MLD BarkHa ana ctabmnbHOCTM obnacTen KPaTOHOB

Edge-driven
convection U nogsepreHa pa3pyweHnAaAm B paMKax narom-

NMTOCPEpPHbIX B3aMMOAENCTBUN

Jormua Ophiolite

Edge-driven Karelian craton margin
j‘convectlon and
lithospheric removal e Archean crust
—7JATLITTTTITR
Magma

near the MLD’s edge

MLD-related
magmatism

Inward propagation
of delamination

Wang, Kusky, 2019
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MLD

1) MLD obHapyeHa noa BCEMWN KPAaTOHAMM M B HEKOTOPbIX YaCTAX OKeaHUYeCKoM nuTocdepsbl;

2) TnybumHa 3aneraHmnA 3ToM rpaHunLLbl BapbUPyeTCa U, NO BCEN BUAMMOCTU, 3aBUCUT OT TEKTOHUYECKOM NCTOPUN
NCCnenyemoro permoHa;

3) MexaHu3am dopmupoBaHmsa MLD 00 KOHLA He ACEH — HaMYMe Noannasa, BHYTpU-AuTochepHan “KoHBeKumna”
(channel flow) n3-3a pa3spywenuns xummnyeckon LAB, cepneHTUHM3aLMA ONIMBMHA B NpUCyTCTBUK datonaa,
N3MeHEeHMe CoCTaBa U TA.
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Cxema rnybmnHbl KOPO-MaHTUMHOIO NepPexXoaa CeBEpPO-
BOCTOYHOM YacT PEeHHOCKAHANMHABCKOIO WNTA

CoCHOBCKHIT
Teppeiin
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Cxema rnybuHbl Kposan MLD ceBepo-BOCTOYHOM YaCTU
PeHHOCKaHAMHABCKOro WUTa

CocHoOBCKHH
TeppeiH
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Cxema rnyouHbl nogowsbl MLD ceBepo-BOCTOYHON

4acT PeHHOCKAaHAMHABCKOro WKTa

CocHoBcKHM
TeppeHH
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Xema rnybmHHoro ctpoeHmna KoabCKoro permoHa
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30Ha $a30BbIX NEPEXOAO0B BEPXHEN MAHTUM

a Impeded material and Efficient material and b
Lithosphere heat exchange heat exchange

Wavespeed ——
= plate
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nobanbHasa moaenb rnybuH NOrpy*KeHmna cnabos

Hayes et al. Slab2, a comprehensive subduction zone geometry model // Science. 2018. Vol. 362. P. 58-61. DOI:10.1126/science.aat4723




30Ha ®a30BbIX NEPEXOAOB BEPXHEN MAHTUM

(a) 3-D wavespeed model

Ol
Dry Ol + hydrous phase
410 km
Wd
Slab deformation and
formation of stagnant slab
520 km

- s

660 km Deep-focus earthquake

Metastable olivine wedge
(dry Ol + hydrous phase)

(b) cartoon illustration

410
hot mantle

oy oy,

660

—"/

€2020JB021099

!

drolytic weakening of hy-Ol, hy-Wd or hy-Rw.

N3-3a “3acTpeBaHmnA” cnabos B 30He
¢da30oBbIx Nnepexonos obpasyerca
Bblpar*KeEHHaA faTepanbHas
aHM30TPONMS BELEeCTBEHHOrO COCTaBa

Kpome Toro, Haj, BbICOKOCKOPOCTHbIM
cnabom dopmmpyeTca MOXKET
bOopPMMPOBATLCA CNON MOHUMKEHHbIX
cKopocTten — nmbo n3-3a nogbema
PA30rpeToro BewecTBa HUKHEN MaHTUMU
nmbo gervapaTtaumm camoro cnsba

Guo, Z., & Zhou, Y. (2021). Stagnant slabs and their return flows from finite-frequency tomography of
the 410-km and 660-km discontinuities. Journal of Geophysical Research: Solid Earth, 126,

Ishii, T., Ohtani, E. Dry metastable olivine and slab deformation in a wet subducting slab. Nat. Geosci. 14,

by dehydration of hydrous phase 526-530 (2021).

Rapid formation of hy-Wd or hy-Rw

Goes, S., Yu, C., Ballmer, M.D. et al. Compositional heterogeneity in the mantle transition zone. Nat Rev

v

Earth Environ 3, 533-550 (2022). https://doi.org/10.1038/s43017-022-00312-w
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Pa3pbiB cn3ba noa AnoHmnen

Depth (km)
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Sun M., Yu Y, Gao S., Liu K. Stagnation and tearing of the subducting northwest Pacific slab

// Geology. 2022. Vol. 50. Ne 6. P. 676-680.
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30Ha ®a30BbIX NEPEXOAOB BEPXHEN MAHTUM

Along Kurile Arc

North Kurile

Central Kurile

Southern Kurile

slow 1.5% I T 1.5% fast

Fukao, Y., and M. Obayashi (2013), Subducted slabs stagnant
above, penetrating through, and trapped belowthe 660 km
discontinuity,J. Geophys. Res. Solid Earth,118, 5920-5938
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CeMCMUYHOCTb
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PernoH PRF T410 T660
44-46_140-145 647 40.8 67.7
47-49 140-145 374 45.2 67.9
49-51 140-145 563 44.8 69.5
51-53 138-145 399 - 70.4
53-55_138-146 51 45.8 69.6

Partial melting atop 410 km
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68°

slow 1.5% NEEEEENN | LSS 1.5% fast

Fukao, Y., and M. Obayashi (2013), Subducted slabs stagnant above, penetrating through, and
trapped belowthe 660 km discontinuity,J. Geophys. Res. Solid Earth,118, 5920-5938
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