


(eq . 3 )

•

(eq . 1)

/

( eq. 4 )

(eq . 5)

- 1 } ( eq . 2 )

( 147Sm/ 144Nd ) [ ( e x p ÀT ) -1 ]
x

( 1<
3Nd / 144Nd ) $ ( t o) (143Nd/ 144Nd) x ( t o)

[ (l 47 Sm/ 144Nd) . ( t O) - 147Sm/144Nd ( t )}x o

= 104{ [143Nd/ 144Nd s(T) / 1'3Nd/ 144Nd
CHU

.(T) ]
( 143Nd/ 144Nd) (T) = (l 43Nd / 144Nd ) ( t )

x x o

t lld (T )

wh e re

t 'ld (T) =0 . 2 5T2-3T + 8 .5 (DM - d eplete mantle evolution ) .

t lld (T ) = t lld (to ) - 25 .09fSml!ldT (rock s ample at a t i me T )

T
x

= 1..-1 Ln { 1 +

Th e t 'ld o f the mod el d epleted mantle and c rus t a l rock s ample a re g iven accu rately
by (De Paal o 1981 ) :

The magni t u d e o f t he t 'ld v alue f or c rus ta l r o c k s depen d s on the produc t o f t ime
and che mi cal f r a c t ion a tion parameter f~/~

where x=CHUR or DM; s =samp l e a n d t o= t oday ratio val ue;
/.= 6 . 5 4x10 -"a-1 ; (l 43 Nd / 144Nd )CHUR = 0.512638 and (l 47 Sm/ 144Nd ) CHUR = 0 . 196 7

The 143Nd/144Nd rat i o also expressed here as t 'ld (t ) , t he devia tion from t he value
expected i n a c hrondri t ic r eservo ir (CHUR) , and is (DePaolo 1 9 81) :

Th e To=< mo d e l age is o t ained b y e qua t i n g t lld (T ) ma n t le and t lld (T) roc k (tNd
(T) roc k = ~Id (T) oo '

The double stage Srn-Nd rnodel age and apl ications to
Brazilian platforrn rocks

Double stage SIn-Nd model age

Sato, K. l

Single stage SIn-Nd model age

The time cor res ponding t o t he poi nt where the e v olut ion c urve o f t he sampl e
143Nd/ 144Nd( T) in tersec t s t h e CHUR and DM curves are termed TCHUR and TDM (CHUR =
Chondritic Uni f orm Reservoir ; DM=deplete d mant l e ) .

The model ages c an b e calculated f rom equation :

I n some cases if the 147Sm/ 144Nd rat i o is v ery differ ent from 0 .09 - 0 ,125 mainly
for grani t i c r o cks, then Sm- Nd model age c an be unr e a l i s t c . When t he Sm/Nd ratios o f
a c r u stal roc k are fractioned v e ry late ( >0. 4Ga ) a f t e r the mantl e - c on t i n e n t a l
differention t h e single stage mo d e l c annat be u s e d .

A simple two s tage h i s tory for magma source is i lus t r ated i n Fig. 1 , where TDM2

r epresents a mode l a g e of t he magma s our c e and T
f e

r epre s e n t s a fra ctionation events .
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ln many case s s u c h an a g e (T ) c an be es t imat ed from other geochronologica l r e l a t i onships
f e

e s pecial l y in the p art i cul a r c ase o f large crustal province s o f known age.
The depleted mantle mod el age i n double stage i s d ef i n ed as :

( e q . 6)

be a p p l i e d if T""1 (single sta g e ) > Tfe and
a n d ( ' 47Sm / 144Nd ) > 0.2188 .

5

c a n b e c a l c u lated by DePa olo ( 1 98 8) 3-14

where ( ' 47Sm/ 144Nd) =0 .21 8 8' (' 43Nd / 144Nd) = 0 . 5 1 3 1 5 1 (Mi l l isen d a et . a L , 1994 ) and
DH ' OH

( 14 'Sm/ 144Nd) fl = the avera g e va l ue f o r t h e c r u s t a l r o ck source ( i n gen e r a l - = 0 . 1 1
for TTG a nd granitic r o c k ) .

The equation T""2 (doubl e s t a ge ) c a n
( ' 47Sm/ 144Nd) < 0 . 2188 or i f T < T

s OHI t e

The model age, TCHUR2' i n two s t a g e s
equat i on :

(eq. 7 )

where the c Nd l ce l va l ue i s calcu lated f or the fraci ona ti on event (T Ce ) ; f " ,,,,,,"
can b e e s t i mated u s ing s ourc e a verag e v a l ues. As a n example , a t ypi c a l c rusta l r ock

s uch as TTG and g r a n ite mi g h t h a v e f
So

,"" ,, " := -0 , 4 4 ± 0 .06 . I f t h e f ,.., va l u e
meas u r e d t o d a y is very differe n t from -0, 4 4 ± 0 .06 , ma inly f or gran i tic r ocks with

C"' '' . ' < O, then the e quation above can be a pplied wi th s ucces s .

A pplicali on s or lWO slage Sm-Nd med el ages in mineral :
mine r a l i d enti TDH2 14 JNd / l i

li
Sm /

/ r o c k cation (Ga ) 144Nd 144Nd
pl a g. JB 7B 2 .70 . 5 11 5 7 8 . 1 3 8 6
pyr ox. JB 7B 2 .71 . 5 114 0 9 .0976
bi o t i t e JB 7 B 2 .73 . 51154 0 . 13 4 1
wr /gnl JB 7B 2.71 .5 11523 . 1 2 7 9

Sm
p p m

22 . 4
4 .6
4 . 9
1.1

Nd
ppm
97.7
2 8 . 5
22 .1
5 . 2

f Sm/ Nd

- . 3 0
-. 5 0
- .32
- .35

- 16
-1 6
-1 7
-1 6

t
(Ga )
.6 1
. 6 1
. 6 1
. 61

r f

5
5
5
5

plag .
bi o t i t e
garnet
wr /gns

J P 4 8
J P 4 8
JP 4 8
JP 4 8

1. 5 4
1. 5 2
1. 5 6
1. 54

. 51 2 3 5 0

.5 122 4 8

. 5 13 1 2 4

. 5 12 1 6 2

. 1 6 9 3

.139 5
, 372 1
.1 223

2 . 1
0 . 6
2 . 4
5.4

7 .5
2 .6
3 .9

2 6 .7

- . 1 4
- .29
+ .8 9
- . 38

-3. 6
- 3 .4
-3 .5
- 3 . 8

. 5 8

. 5 8

.5 8

. 5 8

5
5
5
5

Table 1: Sm-Nd data for mineral of the Itatins Complex . The model ages, T"" are
bas ed o n equation 6 u s i n g (' 47 Sm/1 44Nd ) fl = .1 279 and . 1 2 2 3 (wr = wall rock); T

f e
=

0 . 61Ga and .58Ga (Sm- Nd mineral isochr on) f or samples JB 7 B (wr = g r anulite ) and J P
4 8 (wr=gneiss) respectively . Isotopic data reference : 5 = Picanço (1 9 9 5 ) .

.
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Table 2 : Sm-Nd d a t a f or wall rock o f the Complexes a nd Pr ovinc e : A Cen t er
Goiás ; • = Cont . Mi r a n t e - S. Franc i s c o Cra t on ; c = Cunhapora n ga - Paraná; O =
Cur i t iba - Paraná ; 0 = Borborema. The model ages , To , are basead by equation 6 us ing
(" 7Sm/ " 'Nd ) f1 = 0 .11 a nd T, = t( * =Rb- Sr i sochro~ ; • =Sm-Nd minera l isochron; s
=U- Pb ) . Isotopic data r efe r enc e : 7 Pime nter l e t . alo (1992) ; 6 = Pirnnete1 and
Cha r n l e y (1991); 3 = Mar inho (19 91) ; 8 = Reis Neto (19 94 ) ; 9 = Siga J r . (1 9 9 5) ; 10 =
Van Sc hrnus s et . a1 . (1995 ) .

R=O,219

'47S m/'44Nd= R.2

second stage

0.5 1 1.5
'

47 Sm/' 44Nd=RIl =-.11
f lrsl slage "--- --~~ ,__- Iractionation

evenl (fe)

R=O,1967

-5

-15

-20

-25

-10

-30

F ig . 1

Applicati ons of SOl-Nu model ages in two sIage i n wall rocks:
rock identication TOM2 '''JNd 141Sm SOl Nd fSmlNd u; d(l ) t rf

(Ga) ' ''Nd ' ''Nd (Ga)
vu lc . MP64A 0 .97 .5 13204 .2320 1.37 3.57 .18 +6 .9 .93" 7
granile MP47BA 1.19 .5 12608 .2050 8 .0 23 .6 -.04 -1.1 .49 " 6
granile MP4780A 1.23 .51256 1 .1904 7 .4 23.5 -.03 -1.1 .55" 6

granite MM99O~ .5116 12 .1651 .86 3.15 -.16 -12.3 1.9 " 3
granite MM99H~ .512039 .19 10 .48 1.52 -.03 -10 .3 1.9" 3

gran ite ABP630" .5 11765 .1474 5.92 24.3 -.25 -13 .62 " 8

gneiss MJ1 37u .512573 .1683 -.14 0.9 .59 ' 9

granite BR-92.48" 2.60 .511156 .07 68 14 .0 110. -.6 1 -20 .60' 10
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