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Abstract: This paper presents whole-rock K-Ar dating results and geochemical data of the late Mesozoic basalts in the Liaoyuan
area, Jilin province, and geochemical data of minerals from the entrained mantle xenoliths, with the aim of constraining the ori-
gin of the basalts and the nature of the late Mesozoic lithosphere mantle. The whole-rock K-Ar dating results indicate that
Liaoyuan basalts formed in the late Cretaceous (91. 71,7 Ma, 82.5+£1. 9 Ma, 99. 3+1. 6 Ma, 82. 242, 4 Ma). They have
SiO, = 45.1%—45. 9%, Na,O+K,O= 4.50%—6. 72%, and Mg” [ 100 X Mg/(Mg-+Fe** ) ]=60—63, suggesting that they
belong to the alkaline series. Liaoyuan basalts are enriched in light rare earth elements (LREEs), and depleted in heavy rare
earth elements (HREEs) [ (La/Yb)x=12.0—14. 0], and have no Eu anomalies. Their trace element patterns are similar to
that of OIB. The entrained peridotite xenoliths consist mainly of spinel lherzolites in which olivines have relatively low Mg”
(87.1—91. 2). The major- and trace element data of the minerals from the xenoliths indicate that the Late Cretaceous litho-
sphere mantle beneath the Liaoyuan area be composed mainly of the juvenile one. The incompatible elements of clinopyroxenes
from the peridotite xenoliths vary from the enrichment to the depletion, suggesting that the lithosphere mantle has experienced
partial melting and fluid/melt metasomatism, and that the metasomatizing agents are mainly silicate melt and minor carbonate

melt. The Late Cretaceous basalts in the Liaoyuan area were derived from partial melting of asthenospheric mantle. Combined
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with the studies on the regional geology, we conclude that the basalts formed under the back-arc extensional setting related to

the subduction of the Paleo-Pacific plate.

Key words: Liaoyuan; basalt; whole-rock K-Ar age; geochemistry; peridotite xenolith; lithospheric mantle.
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Fig. 1 Simplified geological map of Liaoyuan basalts
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Fig. 2 Field photographs and photomicrographs showing the occurrence of lherzolite xenoliths and texture of basalts
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(AT fHf e A [ ST B i V70 2 A T 1 R K
24, i — P W A TS S0 A A SR R R TR 1
S 448 2 2 A 0 Y R 5 i Y B 2
KA.

4.4 TEHRERBEMEMREERDERA SR

TR Z A Tl B AR 2 B AR A AR
Wit - A /i ) 2R Fof B 1A 28 B 10 U5 4t X 1
A o AR b A AR A 3 X S
AR AR A b ) 90 S5 2H R A — K 5 I
HRRIHE £7 4% 3B B Mg” {8 (87. 1~91. 2) . B # A
Mg* {(89. 5~90. 8) FR} J5 #EA B Mg™ {H (89. 2~
91. DLAKEANTH Cr Ni B 53 AR AR S A %
OS2 L B 3T P B 4 A A g b e A —
A %) ) 267 D ML o 5 7S £y P 3t LU 2
A0 R M A Lk v AR M S T R R
O RHEREZRE MR EERAURERK
TG 25 R P M R (R A 9 235 SR A — B G SR %
1999; FAM%, 2002; sk MRAFREE. 20035 F
R4, 2005; HHFKLSE, 2006) , A 5 25 Ik Hi X
A AR A B K1 Re-Os R4 2 (B9 25 544
W& (JRIZESE, 2007, 2010).

R A R A AR — B AR A O B e el 5
(IR SE 22 I AR IS, 2004 PFSCR %, 2004; A
FESE 2007, 20105 Yu er al. , 2010) , Huig 22 A AE
FHRET 12 A7 A6 1Y« TR B 38 A7 7 22 301 Pk (% 45 AiF (Nor-
man, 1998). 1L VF b [X Hiu & W 7 o 155 A P A 158
ARFE R o0 R T M E M TR UL
U ) R T 2R E 40 P SRS /s i 30 e s AR A FH A7
FE(E 5c, 5d). HRTAIBETT R , #3242 A 2%
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3 B B R Sy W R BRI R A FUAE F (Kelemen
et al., 1998) . f M2 #h 2 fCAE I (Tonov et al. .
1993; Yaxley et al. , 1998) L Kt I T Al e )
H, O-CO, 224 (Stalder ez al. » 1998).

FR A BRI AT R JT R AE R IR 3 A PR ER
PRHR AR E 22 850 AN TR) AT DA DX i i 52 AR A I 2 A
(Coltorti et al. » 1999) , N 6 AT LIFE H , 10 Y5
DX 1 RSO 25 41 5 A e 0903 A 43 S0l 9 A PR IX
B Bk TR R TR S AR DX Sl i PR AR A AR 22 AR X3 R
ZHT BT TR AREBRER ISR S A 09 X B0 T
B JL1-13 Hr SR £ 38 A R 28 U 1 32 AR
FIN. SH B S EEA ML, JL1-13 hiE A
HA 85 0 G - OB LA R 5 2L B TR
TR B A R L A PR AT R, — b
e HH AR S HAR T 1 R S A S OC R T (an
AR s IR 28 Ty T 5 B A A B, 1
WX 2y T B R R s A s AR I i el AR 4l B
HIT B SE AR S B A AR el M vh R WA 5 A
A1 A H AN, PR TR BN )56 AT fig L ax s
5 EZRER B A AL A i 5 B AR B R R
M—3 (Xu ez al. , 1998; ] ZESE, 2007, 20105 Yu
etal. , 2010). fILT UL, A0 5 Ho D2 AHE 5 DLk AR 26
RS ARAE FH A 32 5 [R) s A7 0 B R e o s A 22 X,
YEH. s ZUR A £ 5 48 DL T30 38 — AT (1 # 1-
JCER ML 5 5 A S AR A G La Fi Ce AH
X} Pr g £ TR B FR o0 R i/ T X5 255 4 Pl b

18
16
14

o JLI-13
12r7o
10 :

(La/Yb)x

8
© Grande Comorelth [X il

6 5w #h ) Samoadth DX

4 AR 83 K 0 R

27 ................................. E%%}I% .....
: AAKAE

0 1 ! 1 o ! ° SQ

0 1500 3000 4500 6000
Ti/Euin Cpx
K6 LR 2 B PO o Al 3 R SR A ) Ti/Eu 5
(La/Yb)n [Efff (3 Coltorti et al. , 1999)
Fig. 6 Plots of Ti/Eu versus (La/Yb)y for clinopyroxenes

7500 9000

from peridotite xenoliths entrained by the Liaoyuan
basalts
Grande Comore Fl1 Samoa #1 X $¢#E 5] [ Coltorti et al. (1999) ; B3
FRPE E#ES| A F1(2008)

v 3 A 1 2 2 43 B R 28 AR R XA — 2 (Navon
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