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Abstract: Further research on the lithospheric mantle beneath western North China craton is significant in order to understand
the degree and evolution of its thinning and transformation thoroughly. Mantle peridotite xenoliths in the Cenozoic alkaline ba-
salts from Jining of western North China craton provide important constraints on the nature and evolution of the lithospheric
mantle beneath this area. The samples were analyzed by using LA-ICP-MS and LA-MC-ICP-MS to obtain major element, trace
element and Sr isotopic compositions. According to the mineral composition, the peridotites were classified into two groups:
(1) Clinopyroxene (Cpx)-poor peridotites (Cpx<(8%), which might have experienced high-degree partial melting, suggest rel-
ict of old and refractory lithospheric mantle under this area. (2) lherzolites (Cpx>13%). They might have experienced low-
degree partial melting, representing the fertilized lithospheric mantle. Cpx grains in Type 1 peridotite have relatively low REE
contents and show slightly LREE-enriched patterns, while Cpx grains in Type 2 peridotite show both LREE-enriched and
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slightly LREE-depleted REE patterns. Most Cpx grains show core-rim variations in strong incompatible elements and Sr iso-

topic compositions. These features indicate that the peridotites could have experienced metamorphism. Variations of (La/Yb)y

and Ti/Eu ratios imply multistage metasomatism, which could have been caused by silicate and carbonatite melts/fluids associ-

ated with the Paleo-Asian oceanic plate subduction.

Key words: western North China craton; Jining; perdotite xenoliths; in situ; Sr isotope; Paleo-Asian oceanic plate; geochemistry.
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sampling locations
EB. AR ERRlig s WB. PUaRREHe; COB. At Lt s 4 Zhao er al. (2001)

Wu etal., 2003; Xu and Shi, 2004; Zheng et al. ,
2007; Xu et al. , 2008; Windley et al. , 2010),3f
AR & A T BE TS L4 (R AR TS
2008; Menzies and Xu, 2013). 44t v il 4 H 78
o BT AE AR 22 D5 T R B b B A, HE A
R 0 7 1) 5 0 014 N 1 — P AR A 4
T M FE A R A T RO ) e A U v A (R
[, 2008; Zhu et al. , 2012). WAt o3 PG 4K F
H R s L 32 P A A 5 0 0 A 1 R e R B AR
XL i X1 T S R A M 285 40 R BUR A T
IRTARAS B E , 2008).

£ 7 i XA T b g Fm Py R B L 2 I
PG LA (B DL ALk, BT HskAER
Hh | R R AR A B AR — RS R A i R
A A AR IR Z TS KT 2R (Menzies and
Xu, 2013) JEWAM T Z AN LA X ET LR
AR 2 — TR R R o A LR
8 000 km?® (FLRFZE . 2006). SRGHEIMAIN S ) 25>
AR LR AL ET IR AW EA SHES X
RA (OB U Sr-Nd [R) (i R A ARG Lo R &
£ 1) REE Jit4M5i0 B (Zhang et al. » 2012).

2 FEfh

ARICREE BB A AL IR RE Rl o B 4T = S

i % B8 AR HEAT ORI H P AR A kL
() AT DAB L 0T, 48 7 T BR & ) T Ry e T
AERGR D.

s E EAAR I N TE 2~5 em YU I A 1100
BT ER AN — ok BN SERLAS G 254, AR 2
B A7 COD VR #EA7 (Opx)  FUgh#E A7 (Cpx) FIIZR
A7 (Sp) 2H il AR 4l HURE /N T LA S 43S WA, R
— 2 R RURE /N MR 2. 0 mm X3, 0 mm, $
/N —ZH /N FEEE N 0.5 mm X 1.0 mm. B4 &5 541
SRR 40 76~T020 R HEA 1200 ~4304 gt
HEAT 090 ~24 %0 AR AT <52 (F& D). Hh B o sl
AT 320 S EL ] J T 2 30 45 ) (I 240 3R D). A5
PRt BN (B 20) , [ Wi AT )RR 53 A
[ MR WA Ca BT (Brey and Kohler, 1990)
S P ETELRE D 836~1 026 C (R D).

HRAE ) 20 BT LA o S (GR DL 2R
— AR N R R A AR 4 BN
T 8905 5 2 RO BRI A AR R AL
KT 13%(FE D.

3 4P

3.1 B YREEME.METESH

Hg Y R IT R MR TT R S BT AR TE
H ] A2 (R0 b Ao R 5 7 U ) %
LG == K F LA-ICP-MS (Geol.as 2005 + Agilent
7500a) S B ORI Pl B H R A SE AR &
SAENAMES, “FHAEVEA ICP Z i —4 T &Y
() =38 H2 KR A 40 BT R I O AL AR R
60 pem, JWOEIK MR 8 Haz BB (] 4338 43 A 45 oK
ZIE4E 20~30 s A5 FE S 50 s MG S, DA
B A v 35 38 BCR-2G, ATHO-G ., KL-G . ML3B-G
1 BHVO-2G NAMx » & HITC MRk #E47 8 GE (Liu
et al., 2008). T1E R B & B ) h Fe'/
2Fe=0. 75. XL M2 FU0E 5 10 B 2R e 85 A8
RIPIEERACIE JCE & =T E %M ICPMSDat-
aCal(Liu et al. , 2008)5E %K.
3.2 BRERMRIEN Sr BESH

FRHEAT St [FIA R ALRUETE s K2 (a
DO M RS0 7 9% U B K S g0 = A A LA-
MC-ICP-MS(Geol.as 2005+ Neptune Plus) f# X J&
BLorHTAAR. TR 2R B 2 AEAR A PR ST
8 AP T ORI ™ Kr £1° Sr R 3R B, A
T HEIN R R T JethR AR XA I AL A



514 HoBREl 2

http://www. earth-science. net

A2

®1 ETHEHMEEEAE TWEARRTFEHRE

Table 1 Lithology, modal mineralogy and equilibrium temperatures of the Jining peridotite xenoliths
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Table 5 Major oxides (%) and trace element (107°) compositions of spinels from the Jining peridotite xenoliths
A MLGTO1 MLGTO02 MLGTO07-1 MLGT11 MLGT13 MLGT17 MLGTI18 MLGT21
Si0, 0. 27 0.23 0.13 0. 230 0. 25 0. 230 0. 21 0. 160
TiO, 0. 23 0. 22 0. 09 0. 200 0. 47 0. 190 0.19 0. 100
Na; O 0. 00 0. 00 0. 00 0. 000 0.01 0. 000 0. 00 0. 000
MgO 21.10 20. 80 17. 10 21.900 16. 20 21. 800 22. 60 23. 200
Al O3 47. 50 46. 70 36. 60 49. 400 26. 10 51. 600 53. 60 55. 500
K20 0. 00 0. 00 0. 00 0. 000 0.01 0. 000 0. 00 0. 000
CaO 0. 00 0. 02 0.02 0. 000 0.01 0. 000 0. 00 0. 000
MnO 0. 10 0.10 0.13 0. 100 0.13 0. 100 0. 10 0. 100
FeO 12. 30 12. 80 14. 80 11. 800 13. 70 11. 500 10. 80 12. 400
Mg+ 75.40 74. 30 67. 40 76. 800 67.70 77.200 78. 90 77.000
Cr# 19. 90 20. 70 35. 40 17. 500 51. 90 15. 200 12. 70 8. 600
Li 0. 85 0. 65 1.53 0. 047 0.99 0. 090 0.13 0. 090
Sc 1.24 1. 20 1. 59 1. 750 3.92 0. 830 0. 74 0. 000
\% 487. 00 514. 00 884. 00 438. 000 791. 00 438. 000 418. 00 385. 000
Co 188. 00 190. 00 259. 00 203. 000 189. 00 205. 000 203. 00 271. 000
Ni 2 694. 00 2 741. 00 1 836. 00 2 941. 000 1.382. 00 2922. 000 2941. 00 3 812. 000
Cu 3. 69 3.75 3.97 3. 820 1. 60 4. 710 1. 44 4. 330
Zn 561. 00 515. 00 1 308. 00 666. 000 650. 00 687. 000 656. 00 1052. 000
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Fig. 5 Relationship between Cr® and Mg® in monominerals
a. FRWEA Cr# -Mg® Ef# s b. 2REA Cr® -Mg” [ ; INHEHL X BdE 2K H Zheng ez al. (1998) , 5 REHLIX 4 52K H Zheng et al. (2001) , 427 =

L b KR KR 3 R A (2010) FE WF 25 (2011)

a1 Cr™ 805 (35, 4~51. 9, 5 ZRMUE iR
£ Cr 3l (8. 6~20. 7). Mg* 5 Cr* H—F /1A
KA 5)  Mg™ BARRYAE S Cr™ B0 Mg™ Bs i
FEAN] Cre &K
4.2 BRUERIRAL Sr EAIRAMK

4 ANFE S BRIV AT Y St [R)7 25 4L R AL 6
(www. earth-science. net/index. aspx). ¥ Sr/* Sr I,
{EH)ZASALTEE N 0. 702 4~0. 704 6,Rb/Sr HLE K
AEIEE 0~0. 030 0. 5% — MO 5 A i (ML-
GTO7-1) F &5 — R M & ) LREE & 4 B AE
(MLGTOD) H B R A 19°7 Sr/*° S b TG B 18 4%
WA AE R AR B AR o L SR AT 3K 0. 704 25 T3 —
FMIME A 1) LREE #2507 $ B i (MLGT11 &

MLGTI18) H B % 47 (1% Sr/% Sr ke AH 2 AR B A1
{8 B— & 9% A8 Ak . e B 45 1 Sr/% Sr
{l T (& 6).

5 g

5.1 &ETHXEHESERNKE

Ay B S R A A S T I T 228 2ok AN [
JE R R U 5 8% B A s OF DA A A
AR T RIS A AL R A A Mg ™ 5 MnO 5 i 22
FHIC BT HEA Mg™ 5 AL O, it i UAHC DL S 5
A Mg® 5 AL O, & 52 fiAH 5 (B 3) ik Sk
FEULHA T 3k e A (AR 28 77 T AS [R) A 32 %) 30 40 o sl A
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0 e T YV 4 L 3 e s R B 249 2096 ~
3020 s 3 B ER A FE AR BE £ 10 %6 ~15%0) . X Tl
FR IR s — o3 B R A 4 R L e UGB
O3B R TS BR I Ol (Norman, 1998) . K I 7E

i o S ik e e o 2 R N L RS e A
Ayl HeAh A0 F ] Hellebrand et al. (2001)
PRI AN AT Cr™ TR S 8 0 Rl AR B 10 J7 vk
INUMAE A5 R 5 SR A i oo RS
B o3 B0 o0 b 25 R AR I (&) L R 2B A
A8 T M IR B — MO A 1 30 43 Rl R B v (1300 ~
1850 i 5% — 25 MBS & 1 ¥ 43 0 Al & B AR
UNF 870).

BN B9 WF 98 45 R %2 B (Zheng er al. , 1998,
2001) . Vi [ 6 R il X v Mg ™ OB A B A3 Ty
22 SO LI DS A T L AR L B 3 XA Mg ™ M
A A UL ELA A A P 8 1) R AT O AR T L XA
WA SR A HE T (B 3, B 5) , SR T HB IX 1R
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Zhang et al. (2012)F1 Liu ez al. (2011) 43 %W
5T T A 1 Re-Os [AAL R FHIE & Ik 2843
A LA 2T i 10 1) Re 77 S 4R 8y, 281k TE
B B 1.4 Ga, R BH 4 7 b X 788 A= A A
FELEAR IS 2 /0 Je i AR B 8 Bl b . [R] ), Zhang
et al. (2012)IN K7 Os/™ Os 1) & E K T R
S A A Dy 2 XA ARORE e U 1 5 s TR I
LB Re-Os B A TE B H F AT Z X
(1425 A R JH I 17 2% 8 2 1 2 A T ) 3% B AL i I
ZENT 5 WA /AR i 2 AR L. 5 — J7 i, Kubo
(2002) 4% 57 IWANADAIKE [ 1 HD-2 | i
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S b X H 52 P 52 K A FH o BB 2 i e 42 b X
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o AR T b X A A i Mg ™ #5AH 6 AR
(89. 4~91. 7) (FLEF4E, 20065 JEIBIESE, 20105 F
WHREE, 2011; Zhang et al. ,» 2012) ANASSCH—A>
FEf (MLGTL3) it A 1) Mg™ KT 92, L%
SN ) TS — AR L A T RS S N 2 B
AT 1) MRS 5 R RS A i i Mg™ Rl 8 A
P i 0 e 2 R 1 45 SR, B T BB R R AR
Lo B iR AR R LA AR TS (2008) AN
AT AR 1 v o 3 I AR e oA AR AR e, T P
TSR e LA J 0 b DX A I AR B AT T R B A
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SEARAHE FHA 52 A CRIA 7% g 52 AR ) A
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REGRET Y7 &K W& =B MINA
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(Blundy and Dalton, 2000). i E 0 X F & K
ESE B S A T e A2 5 A s AR o Jo 1 A 44
FEAR. HSRAS SRR i R & BB B i se R . (R
TR il P R AT Mg™ Fi CaO &5 dt 52 IEAH G
(B 3d) B S A A HAT LREE & Rl 4
B, Y H YD AH G B 04 i BH S 55 40
IRBFAALE (B 7)), HLRFER AT FE S A ) 4L B I% 7
JE bty 0 8 3945 B R A TR BB T I 4R X SR Ak
(E 9. Iz B2 (2007) Fl Zhang et al. (2012)
FESE T HIX W R % 4 = BRI ORI A axX
FEAEAR 2 AR 7 b DX RO 25 28 3 17 AS () A B )
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430130 E L PR AR G 4 Ca T A4 KR 43 1
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