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La 0.367 698 39.7 10.1 1.3
Ce | 0.957 1500 77.6 29.9 4.9
Pr 0.137 184 8.0 5.0 1.04
Nd | 0.711 705 25.9 24.8 6.2
Sm| 0.231 113 4.06 9.49 2.4
Eu | 0.087 30.6 0.506 0.015 0.97
Gd | 0.306 79.0 2.97 7.74 3.4
Tb | 0.058 0.64 0.44 1.79 0.65
Dy | 0.381 45.3 2.47 15.2 4.3
Ho | 0.0851 7.36 0.53 3.27 0.95
Er 0.249 17.1 1.63 8.13 2.7
Tm | 0.036 1.96 0.27 1.93 0.38
Yb | 0.248 11.5 1.91 15.5 2.5
Lu 0.0381 1.03 0.3 1.89 0.35
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Fig. 1. Sketch of 114076 Garnet(1), Pigeon Island, Newfound-
land, showing the inclusion-rich core containing needles of
rutile and epidote < 50 pm long, and an optically clear outer
core with 0.5 mm inclusions of ilmenite. The matrix is largely
retrogressed to muscovite and chlorite.

Vance D., O'Nions R.K.
Isotopic Chronometry of Zoned
Garnets - Growth-Kinetics and
Metamorphic Histories. // Earth
and Planetary Science Letters.
1990. 97(3-4): 227-240.
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from evolution in a chondritic Sm/Nd reservoir (CHUR) vs, time.
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Fig. 3. Vanation 1n €,y with time for mantle-denived rocks
(unshaded: komatiites; shaded: tholeutes; hatched: primitive
1island arc volcanics) and sediments (stippled). In order of
increasing age: MM = modern MORB [17,18]; GI = Gorgona
Island [19]; CM = Cretaceous MORB [20]; SO = Semail
ophiolite [21]; FF = Fennel Formation [22]; UO = Urals
ophiolite [23]; KR = Kings River ophiolite [24]; /A = lapetus
basalts [25,26]; S4 = Saudi Arabian ophiolites and arcs [27-29];
MA = Matchless Amphibolite [30]; RM = Rocky Mountain
greenstones [16]; CO = Colorado Front Range greenstones
[15}; CS = Circum-Superior Belt ([8,12], this study); NF =
Jouttiaapa Formation [14]; DM /BE = Belingwe {31] and Due-
mals-Marda [32]; AM = Abitibi, Munro Township [33]; AN =
Abitibi, Newton Township [12,34]; AR = Abitibi, Rainy Lake
[35]; NW = Norseman-Wiluna [36-38]; S = Saglek [39]; PB =
Pilbara [40,41]); BA = Barberton [42,43]; IS = Isua [1].
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Geochemical and Nd isotopic constraints for

the origin of the Late Archean turbidites
from the Yellowknife area, Northwest
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1999. 63(17): 2579-2598.
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Stratigraphic age/Ga

Model age versus depositional age
for sediments worldwide (O’Nions 1984)
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143Nd/144Nd
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0.511984
0.511969
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0.511942
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0.511774
0.511774
0.511774
0.511774

Age

0.80
0.82
0.84
0.86
0.88
0.90
0.92
0.94
0.96
0.98
1.40
1.42

1.44
1.46

DM2

OcTanbHble BapUaHTHI
B danne Ex12.xls Ha
canTe wiki.web.ru

DM:
gyg(0)=+9
gyg(4.5)=0

Cont.Crust:
[Sm]=3.5 ppm
[Nd]=16.0 ppm



[Ilpobnema 6anaHca
Kopa-MaHTUA



North Atlantic Hamelin & Allegre, 1985

and
East Pacific Indian Ocean

Upper Mantle

Boundary
Layer

Lower Mantle

BOX MODEL OF MANTLE CIRCULATION

Fig. S Possible scheme of mantle dynamics. The upper mantle is
~divided in different discontinuous boxes, according to the SWIR
MORB isotope results. The model where ocean island basalts
originate in the boundary layer between upper and lower mantle38
is illustrated as an example. Since the Indian Ocean island basalt
source material (dotted area) is different from other parts of the
world, the sub-Indian upper mantle is contaminated specifically
by these Indian blobs, some of which reach the surface and others
becoming progressively mixed within the upper mantle convection
cell.
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Sm Nd Sm/Nd
Prim Mantle 0.347 1.067 0.325

Cont.Crust 3.5 16.0 0.219
(Taylor & McLennan, 1985)
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Fig. 3. Vanation in €5y with time for mantle-dernived rocks
(unshaded: komatiites; shaded: tholeiites; hatched: primitive
1sland arc volcanics) and sediments (stippled).




Rb Sr Rb/Sr
Prim.Mantle 0.55 19.2 0.0286

ContCrust 32 260 0.123
(Taylor & McLennan, 1985)




Rb Sr Rb/Sr
PriMa 0.6 19.9 0.03

Cont.Crust 32 260 0.12
(Taylor & McLennan, 1985)

(25%)
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AnbTepHaTuBaA:

« MaHTNsa 3eMnum B UesioM UMEET OT/INYHOE OT
xoHaputoB Sm/Nd oTHOLWIEeHne

UIn

« [lpyMuTMBHOE (HeobeaHEHHOE) BEeLleCcTBO, B
06bEME HUXHEN MAHTUUN, NOJHOCTbIO
M30/IMPOBAHO Ha rnybuHe




D.C.Rubie, R.D. van der Hilst,

Physics of the Earth and Planetary Interiors.

2001.V.A127. P. 1-7.
[TOTOK BellecTBa B '
HMW>XKHIOK MaAHTUIO
dbunkcmnpyetcs
cemcMoToMorpaduen.

3HAUYUT ecTb U
o6paTHbIN NOTOK — U3
HUXKHEN MAHTUN K
NOBEPXHOCTU 3eMun




BbiBOA:

« MaHTMa 3eMnn nmeeTt oT/InYHoe OT
xoHApuToB Sm/Nd oTHOLWIEeHuKe

Kakoe?



Sm/Nd=0.350

4 Marine Sediments

8 Ocean Island Basalts
¢ Island Arc Basalts

¢ MORB

O Lherzolites

¢ HIMU
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Fig. 3. Vanation in ey with time for mantle-derived rocks
(unshaded: komatiites; shaded: tholeiites; hatched: primutive
island arc volcanics) and sediments (stippled).




« PaccuutaTtb n3oTonHbIN coctaB obeaHEHHOM MaHTUK (DM) npwu

3anaya 13

cneayrowmnx gonyweHnmnax.

e DM obpa3oBanacb B pe3ysibTaTe oTAE/IeHUS BeLleCcTBa

KOHTUHEHTa/IbHOMN KOpPbl OT I'IpVIMVITVIBHOVI MaHTUU

e CpeaHWW BO3pacT Kopbl — No BapuaHTaMm (dpann Ex13.xls Ha

wiki.web.ru)
« PaccMmoTpeTb ABa cny4yad:

o a) MCTOYHUK KOPbl — BCA MAHTUA

e 6) NCTOYHUK KOPbl — BEPXHAA MAHTUS

[Mnponut KOHTMHeHTanbHas DM
(NpUMUTUBHAA MAHTUSA) Kopa
Rb, ppm 0.55 32
Sr, ppm 19.25 260
87Rb/8°Sr 0.0827
87Sr/8eSr 0.7045
= 0.0 ?
Sm, ppm 0.347 3.5
Nd, ppm 1.067 16
147Sm/1**Nd 0.1967
143Nd/144Nd 0.512638
B 0.0 ?
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CocTaB NPMMUTUBHON MaHTUU

= Sm/Nd = 0.350 u "**Nd/"**Nd = 0.51310 Eng = 9
B

= RDb/Sr=0.020 == %/Sr/%Sr=0.7028 g5, = —28
(87Sr/®eSr).. .. = 0.699

BABI



o Cont. Alk Basalts

B OIB

¢ |AB

¢ Continental Flood Basalts
¢ Indian MORB

¢ MORB

& HIMU

Lherzolites




—8- Pyrolite (McDonough & Sun, 1995)

—8- Primitive Mantle (T his work)
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Kimberiites

Carbonatites |

TERRESTRIAL
SAMPLES

Moore County
Moama
Binda

Pasamonte l—.‘T

Nuevo Lardo

Béréba

EUCRITES

 be ep——~O——
Sharp

Richardton

Dhajala
Bruderhein

Allende

CHONDRITES

-0.60 -0.40 -0.20 0.00 0.20 040 0.60

E142Nd

Fig. 1. "Nd/"*Nd ratios measured for chon-
drites and eucrites compared to the La Jolla
terrestrial Nd standard (e'*2Nd). All chondrites
and basaltic eucrites have negative £'*2Nd
values outside the external analytical error of
t 0.07 € units (20) (shaded area). Cumulate
eucrites have positive £'**Nd values in agree-
ment with their high Sm/Nd, resulting from
igneous processes on their parent body. The
error bars correspond to the internal precision
(20,..,.). Terrestrial samples (MORBs, kimber-
lites, and carbonatites of different ages and
collected in diverse locations) measured using
the same procedure (27) have been added to
demonstrate the significant excess of 0.2 ¢
units in all the terrestrial material (samples and
standard) relative to the mean chondritic
value. All terrestrial samples were measured
several times using the same procedures as
were used for the chondrites. The uncertainties
reported on the mean are 2o.

M.Boyet, R.W.Carlson. '*2Nd evidence for early (>4.53 Ga) global differentiation of the
silicate Earth. Science. 2005. Vol.309. P.576-581.




[TpUYMHBI N30TONHOW rETEPOreHHOCTH
MaHTum B Rb-Sr n Sm-Nd
M30TOMHbLIX CUCTEMAX



Hackonbko MAaHTUNHBIA UCTOYHUK MOXKET ObITb
reTeporeHHbIM B OTHOLLUEHUN 3NEMEHTOB-NPUMECEN?

o |AB &
@ OIB o |AB
+ MORB ' = OIB

© Lherzolites . + MORB
© Lherzolites

Ecnu B MaHTUM nmeroT mecto Bapuauun Rb/Sr, Sm/Nd, U/Th/Pb, Lu/Hf
OTHOLLUEHUI, TO CO BPEMEHEM 3TO AOSTKHO MPUBECTM K N3OTOMHON
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reteporeHHocCTu Sr, Nd, Pb, Hf
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