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Abstract Rb-Sr, Sm-Nd and Pb isotopic systematics are reported for granulite and pyroxenite
xenoliths in Hannuoba basalts, Hebei Province. T he isotopic characteristics of xenoliths suggest that they
might have formed recently, although there is no strict constraint on the precise age. T he decoupling of low
Rb/Sr and high ¥Sr/%Sr ratios implies t he multi-stage evolution history and strong mixing processes. T here
are close ties between granulite and pyroxenites with different mineral assemblages on the St-Nd, Pb-Sr and
PbNd correlation figures. The granulite is the common end-member of the three kinds of pyroxenite.
Combined with the distribution of the xenoliths in space and their isotopic relationships, It is proposed that

delamination can be well used to explain the ties.

*1997-10-17 , 1998-01-05

., 1969 , ,



14

191

Sr Nd Pb

’

2
; Sr Nd Pb

Key words: Delamination; Mixing: Sr, Nd and Pb isotopes; Granulite xenolith; Pyroxenite xenolith

P588.3; P597
code: P588.3; P597

Classific.
, 1993;

( , 1982;
1996; , 1996)

, 1996; Chen et al.,
Song et al (1990)
Sr Nd Pb
(Song et al., 1989; Chen et al., 1995;
Nd Pb

’

Sr

(1997)

It
( , 1996)

(1995)

IR T VR oy Hr 4t B
143Nd/ 144Nd
16. 966, “'Ph

3
/ 204 Pb_

Y3y *°Sy= 1. 200000+ 30 (20), BCR-I
. ZOGPb

VG354
91/ %sr= 0. 1197, Nd
X 10” 12g

n* lo_llge Nd

[
[

0. 512640+ 10 (20), NBS981
p1,/™phL= 36.730 Sr
Sr
14 ,

0. 7219
25

/ Ph= 15.514,

2

NBS607

144

146Nd/

Nd=



14 2

Sr Nd Pb 193
Rb-Sr 0. 710
[s]
, Rb Sr Rb/Sr 0.709|
. YSy/%Sy \ 0.708 o
0.707 0.708 TRb/ 40707, 8% ¢+ o
“Sr VSr/ Sy 3 0.706 : . .
1) 0. 705
A
Smﬁd 144 0.704
Sm/™Nd 0. 703
(01164 0. 1854), 0.0 0.2 0.1 0.6 0.8
143 144 ¥Rb/*Sr
Nd/ "Nd 0.5118 0. 5120
Sm/Nd 143Nd/144Nd 1 SRb/%Sr  TSp/%S,
147Sm/ 144Nd |43Nd/ 144Nd ; ,
, 147Sm/ 144Nd 143Nd/144Nd 5
Fig. 1 Relationshig) betw een “Rb/ ¥Sr and
87 /86 .
Sr/®"Sr ratios
Pb
2,
(Geochron) Pb
(NHRL) >
(NHRL) 2
15.9 39
15.7 38.5
15.5 38
0 37.5
£ 15. 3} o
S g 37
S
Zﬁ 15.1 o
& 2 36.5
14.9
36
14. 7 A
35.5 ]
14. 5 35 |
14 15 16 17 18 19 14 15 16 17 18 19
ZUEPb/ZOAPb Zuﬁpb/204pb
2 Pb
1 « ): 2. ( . 1997); 3.
( , 1997); 4 (Chenet al., 1995); 5.
(Song et al., 1990); 6. (Tatsumoto et al., 1992); Lesotho.
(Rogers et al., 1982); Lashaine. (Cohen et al., 1984); DM. ; EMIL
; 1,
Kigr2alPbl dsdtopiccedm position



194

1998

(

Rudnick et al., 1990; Rudnick,

2

1990; Rudnick et al., 1991;

Rudnick et al., 1987) Sr Nd Pb (
) (1) Sr/ Sy (0.707 0. 708)
Rb/Sr ( Nd ),
Rb/Sr Sr , Sr
(2) Rb-Sr . Sm—Nd
Rb-Sr “Sm/ " Nd (0.1164 0.1854), '¥
Nd/"“Nd ( 0.5118 0.5120), Nd
147Sm ( 3) 87Rb/ 8651" 8751"/ XGSr ,
. (4) Pb
. Pb .
( ) Pb
Pb ,
, (1997)
(120 140Ma), Sr Nd Pb
Rb-Sr , “Rb/*Sr
S1/ Sy Nd ,Sm/Nd - Nd/Nd
, SrNd
Pb , ,
Pb
4.2
> 3a
3. @O @ , ®
3a 3a s
3b

Nd



14 2

Sr Nd Pb 195
0.711
0.5136 0)
. x N 0.7004
0. 51301 e
0.708 @
x X e o
0.5124]  xa & * °x *
| . £ 0.706
g i a
i ;% . = @
0.51187 0.705}
1O b A a
051125 0.5 1 L5 07033 0.0z 0.04 0.06 0. 08
1/Nd 1/8r
3
1
Fig-3 Relationship between isotopic composition and the reciprocal of concentration
3
4.3
4 0.5135 MORB
( 8
) 0. 5130 DM s
:2 0.5125]Lesotho,
4 Z !
g 0.51201 4 ¢
s 7
osusy Y14 ] ~—
(1997) Lashaine EMII
u]
0. 5110 '
Pb=Sr PbNd 0.702 0. 705 0.708 0.711 0.714
97Sr/sﬁsr
’ ’ 4 SrNd
: ( » 1996) 7 (S
)3 1 2
, Fig. 4 Relationship between Sr and
, Nd isotopic compositions
Rb/Sr , ( Ma) , Sr Nd Pb

Ma ,



196 1998

- s DM
T atsumoto et al. (1992)

(1) Sr Nd Pb

(3) Sr Nd Pb

. . 1982. : B . (12): 1109 1122
. . . . 1982, . ,(1): 45 63

, , > > . 1997. Nd Sr Pb

R R s . 1993. . , 16 (6): 587 593
R . 1996. . , 41 (3): 235 238
R R R s s . 1998.
43 (2): 133 137
Chen D, Zhi X, LiB, Wang Y and Yang J. 1995. Chemical and isotopic characteristics of Gabbroic Xenoliths from
Hannuoba, China. Chinese Journal of Geochemistry, 14 (3): 276 287
Chen S, Suzanne Y OReilly and Zhou X et al. 1997 Xenolith Information on the Lower Crust and Upper M antle Structure
Beneath Hannuoba, SinoKorean Craton, China. Submitted to Lithos
Cohen R S, ONions R K and Dawson J B. 1984. Isotope geochemistry of xenoliths from East Africa: implications for
development of mantle reservoirs and their interaction. Earth. Planet. Sci- Lett., 68: 209 220

Rogers N W and Hawkesworth C J. 1982. Proterozoic age and cumulate origin for granulite xenoliths, Lesotho- Nature,

299: 409 413



14 2 : Sr Nd Pb 197

Rudnic R L. 1990. Nd and Sr isotopic compositions of lower-crustal xenoliths from north Queesland, Australia:
Implications for Nd model ages and crustal growth processes. Chemical Geology, 83: 195 208

Rudnick R L and Cameron K. 1991. Age diversity of the deep crust in northern Mexico. Geology, 19: 1197 1200

Rudnick R L and Goldstein S L. 1990. The Pb isotopic compositions of lower crustal xenoliths and the evolution of lower
crust Pb. Earth. Planet. Sci- Lett., 98: 192 207

Rudnick R L and Williams I S. 1987. Dating the lower crust by ion microprobe. Earth. Planet. Sci. Lett., 85: 145 161

Song Y and Frey F A. 1989. Geochemistry of peridotite xenoliths in basalt from Hannuoba, Eastern China: Imp lications for
sub continental mantle heterogeneity. Geochimica et Cosmochimica Acta., 53: 97 113

Song Y, Frey F' A and Zhi X. 1990. Isotopic characteristics of Hannuoba basalts, eastern China: Implications for their
petrogenesis and the composition of subcontinental mantle- Chemical Geology, 88: 35 52

Tatsumoto M, Basu A R, Huang W, Wang J and Xie G. 1992. Sr, Nd and Pb isotopes of ultramafic xenoliths in volcanic

rocks of Eastern China: enriched com ponents EMI and EMII in subcontinental lithosphere. Earth. Planet. Sci. Lett.,
113: 107 128



