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described elsewhere®. Rb/Sr ratios were determined by a
precise X-ray fluorescence technique®. The decay constant of
87Rb was taken as 1.39 x 1071 yr—1,

Fig. 2 Rb-Sr whole rock isochron plot for Amitsoq gneisses

from Isua. ®, Gneissic veins cutting supracrustals (Group 1,

Table 1) and Gneisses far away from contact with supra-

crustals (Group 2, Table 1). +, Gneisses from near contact

with supracrustals (for full details and analytical data,
see ref. 6).
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Fig. 6. Combined Sm-Nd regression ( filled circles) for Amitsoq
gneiss samples from Baadsgaard et al. (1986b), Moorbath et al.
(1986). and Shimizu et al. (1988). The Amitsoq gneiss data of
Bennett et al. (1993) are shown for comparison (open squares),
and omitted from the regression calculation.
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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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Rb-Sr evolution diagram for garnets in HC114076 and the whole rock (WR).

The garnet samples all fall close to the 448 Ma reference line (calculated using the
whole rock, and presumed to be the time of growth as given by the Sm-Nd data)
except for Garnet(1) rim, which is also the only garnet showing a retrograde rim
zonation pattern.
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GL49S,
82LI4Aa, | 907-3, 972-1, Basalt
Chond-rite|Carbo-nati| Raumid Raumid glass
S te granite-1 | granite-7 | (N.Chile)
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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from evolution in a chondritic Sm/Nd reservoir (CHUR) vs, time.
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Fig. 4: ¢ §HURys initial ®7Sr/*®Sr for young basalts. Included are two
samples from Richard, et. al. (1976) (PD1P, ARP74) and BCR-1 B == =101I"@J1ITer10z
(®7Sr/®%Sr for BCR-1 from Pankhurst and O’Nions, 1973). The solid line Earth

shows the inferred trend of the correlation and the relative magnitudes of
correlated variations of Rb/Sr and Sm/Nd necessary to produce such a
trend. The dashed line indicates the trend defined by four continental
basalt samples which have e fHUR~ 0 but different *7Sr/*® Sr, all lying to (U] >SS gAadsy 10 WAV 1)

the right of the main correlation line. This trend may result from [SYNJE 87Sr/86Sr=0.69897
contamination of magmas with crustal radiogenic Sr or indicate the Rb/Sr=0.0286

existence of magma sources which have become enriched in Rb relative to
Sr, but have retained unchanged Sm/Nd. Should new data populate the
correlation line to values of € VR much less than zero, it would require
serious revision of the simple two-reservoir model. '
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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).




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
Territories, ! Canada.

Geochimica et Cosmochimica Acta.
1999. 63(17): 2579-2598.
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— Turbidites (greenschist phase)
— Turbidites (amphibolite phase)
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DM:
gyg(0)=+9
gyg(4.56)=0

Cont.Crust:
[SM]=3.5 ppm
[INd]=16.0 ppm
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North Atlantic Hamelin & Allegre, 1985

and
East Pacific Indian Ocean

e et

C -1+ *. ¥] Upper Mantle
Boundary o e~ '.;_.: . o

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 mantle®®
is illustrated as an example. Since the Indian Ocean island basalt
source material (dotted area) is different from other parts of the
warld, 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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Crust mass, %




Sm Nd Sm/Nd
Prim.Mantle 0.347 1.067 0.325

MORB Cont.Crust 3.5 16.0 0.219
| (N=1551) (Taylor & McLennan, 1985)

Crust mass, %
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Sm Nd Sm/Nd
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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)
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Partial melting

For a model composition:
Ol -50%
Opx -30%
1 Cpx -15%

Gar - 5%

C) D(A-F)+F

Dsm=0.10
DNd =0.08
(calc. from Shimizu, 1981)

20% 30%
Melting degree (F)
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AnbTepHaTUBa:

« MaHTNsa 3eMnun B UesIoM UMEET OT/INYHOE OT
xoHaputoB Sm/Nd oTHOLWIEeHne

UIn

« [lpyMuTMBHOE (HeobeaHEHHOE) BeLlecTBO, 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.
[loTOK BellecTBa B '
HMW>XKHIOK MaAHTUIO
dbunkcmnpyetcs
cemcMoToMorpaduen.

3HAUYUT ecTb U
obpaTHbIX MOTOK — U3
HUXKHEN MAHTUN K
NOBEPXHOCTU 3eMun
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BbiBOA:

« MaHTMa 3eMnn nmeet oT/InYHoe OT
xoHApuToB Sm/Nd oTHOLWIEeHune

Kakoe?
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Sm Nd Sm/Nd
Prim.Mantle 0.38 1.08 0.350
ContCrust 3.5 16.0 0.219 (Taylor & McLennan, 1985)
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Sm Nd Sm/Nd
Prim.Mantle 0.38 1.08 0.350
ContCrust 3.5 16.0 0.219 (Taylor & McLennan, 1985)
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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).
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3apaya 14
PaccunTaTb M30TOMHbLIN cocTaB o6beaHEHHOU MaHTUM (DM) npun cnegyrowmx
AOMYLLEeHNAX:

e DM obpasoBanacb B pe3ynbTaTe OTAENEeHUs BelecTBa
KOHTUHEHTA/IbHOM KOPbl OT NPUMUTUBHON MaHTUM (@) XOHAPUTOBOIO U
(6) HeXOHAPUTOBOIO COCTaBa

e CpeaHWn BO3pacCT KOpbl — Mo BapuaHTam (dann Ex14.xlsx)
PaccMoTpeTb ABa cny4yad:
e 1) UCTOYHUK KOPbl — BCA MAHTUS

e 2) NCTOYHUK KOPbl — BEPXHAS MaHTUSA

= CdopMynupoBaTb BbIBOAbI ...

[MpUMUTUBHAA MaHTUSA KOHT. KOpa DM
XoHapuToBas HexoHapuTOBas €)) (6)
(CHUR/UR)
Rb, ppm 0.55 0.34 32
Sr, ppm 19.25 17.2 260
87Rb/88Sr 0.0827 0.0574
87Sr/86Sr 0.7045 0.7028
Ec, 0.0 -24 ? ?
Sm, ppm 0.347 0.38 3.5
Nd, ppm 1.067 1.08 16
147Sm/144Nd 0.1967 0.2119
143Nd/144Nd 0.512638 0.513099
Enin 0.0 ) ? ?
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CocTaB NPMMUTUBHON MaHTUU

« Sm/Nd = 0.350 u "**Nd/"**Nd = 0.51310 Eng = 9
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(87Sr/®eSr).. .. = 0.699
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146Sm 0% ; 142Nd
A =6.74%x10"roa"
T,, =103 MAH.NEeT
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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.

Fig. 1. "¥2Nd/"**Nd ratios measured for chon-
drites and eucrites compared to the La Jolla
terrestrial Nd standard (£'#2Nd). All chondrites
and basaltic eucrites have negative €'#2Nd
values outside the external analytical error of
+ 0.07 € units (20) (shaded area). Cumulate
eucrites have positive £'*2Nd 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 2c.
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