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Ce % Nd& 3 EFLd &3l dxpis 58
7} 60e] YaEolrt. 3] EFU 4= Masuda(1957)
2 Coryell ¢t al. (1963)°] TEelo]Eol| 2J7F XA A]
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(Allégre and Ben Othman, 1980; DePaolo, 1981;
DePaolo, 1988; Jacobson et al., 1984; McCulloch
and Wasserburg, 1978). 22] 2 "La-"*Ce 2| & A7
7} Tanaka and Masuda(1982)¢l o4l Folxa]7}e]
Bushveld #te{gtell 3-8 245 o|F= o8] od-7x}
o] La-Cel & A7H43l $heH(Dickin, 1987a,
1987b; Tanaka ef al.. 1987; Shimizu et al., 1988;
Shimizu ¢t @., 1990). 53] Shimizu et al.(1990)2
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o] =¥l Shimizu ef al.(1990)2] AXMYL &
2, Jexde] A sTtuviei(lee o dl,
1994)2] 719ske] ASEF Asbfelo] s Axs)
Act. =3k F= 8R4 A Ge 2xEle AF
%31 3l7)atel] oiste) 2] Sm-Nd xAddE T3}
929, o]& Ce-Nd “5H4¥] gholl I8 7191939
A3 ER oS vAshe o A4s) x4} el

La-Ce, Sm-Nd S2I240) 23
S ERAL DHEIQ AHlAHY

La2d #AtdANA A7l 138(0.089%)0 A=}
139(99.911%)21 2] F 742 FHLLE 23 9l
. Lad $Fo o WCeoF, HAEY
(electron capture, EC)ell &Js} *Bao 2 ul#le F
7R 8} Eaubg ) ojule] BaAkeghe A,
("La)=2.77X 10" yr* Aec(La)=4.11 X 10
yr', Motal(**La)=6.88x 10" yr'7} =}, Ce z}
AAANA et Ze] 4he] I FHLAE Zderth
5Ce(0.19%), *Ce(0.25%), *Ce(88.48%), *Ce(11.08%)
(Geyh and Schleicher, 1990).
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Fig. 1. Ce and Nd isotopic evolution diagram. "R"
represents *Ce/**Ce or '“Nd/*“Nd. T1 is a formation
age of rocks under consideration and T2 is a dif-
ferentiation age from CHUR(chondritic uniform reser-
voir). Model I is single-episode model, and Model II is
double episode model.
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(Shimizu et al., 1984; Shimizu et al., 1988)
(143Nd/lMNd)CHUR,P

= 0.512638, (*7Sm/*“Nd) gz » = 0.1966
(Wasserburg et al., 1981)
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XFA 84l La Jolla Nd®] "Nd/*Ndr)+= 0.511826+
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Fig. 2. Chondrite-nomalized REE pattern of leuco-gran-
itic gneiss, (Lee et al., 1994)
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Fig. 3. REE pattern estimated for the source of leuco-
granitic gneiss. In the estimated pattern, a normalized
value of Sm is set at 1.0 for convenience.
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Fig. 4. Simplified geological map of eastern Liaoning Pro-
vince and adjacent area(modified from Yang ef al., 1988)
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(Fig. 4). °] A GAEL FEA| 79 B85 7]
ukekA 24, Chen e @.(1981)2 o] 2| ¥9] s7tuin}
stoll sl 3.3 Ga2] U-PbdelE B w3 v} 9} =3k
Zhong(1984)2 o] A2 ZgH-3} 3Pk} EF
23} sl7twvletel] s 2.8 Ga2] Rb-SrdlE 2w
dlgion, o] M EL X|7HEA ] A L-Fo B HE] A
A=zt sjAstedct. o] x| HellA o] 2719 2]z}
4L oF 3.0Ga~3.3Gaol FA=EAA Aoz 75
=57 2lcH(Zhong, 1984; Zhai e al, 1990). 18]
Huang ef al.(1986)=} Jahn ¢ al.(1987)& S 154
EHo|| 9123 Caozhuangx 93} Huangbaiyux|= F
H(gh4He FAF)A AEFHE A
(amphibolite)el 3] 2F 3.5 Ga®l Sm-Nd“1 e B
stgdct. o) ZMIrES AN ZE--3) sk
vhamtel]l T E ARF-E2M, Huang e al(1986)}
Jahn et al.(1987)2 °] 3521 d9] & ZHid<te] 7]
AEAR AlsEE A7 AR M
H, 9] 37]4d X178 HAGH R 7kt
Table 1, 2= 55 8334 2§43} sPdeke] Nd,
Sm, La, Ce 2 Nd, Ce 59449 3t5e] 7154
£, Fig. 5+ ol 23 Zg5-3} 31749 Sm-

Table 1. Abundances of Sm, Nd and Nd isotopic data for K-rich granite in Liaoning Provinces, China

sample Nd(ppm)  Sm(ppm)  '“Sm/"*Nd N/ MNI* ena(0) exva(3.16 Ga) T o
LA-3 11.93 5.33 0.2701 0.514120+0.00007 +28.9 -0.7 3.24
LA-5 114.17 20.89 0.1105 0.5107164:0.00008 -37.6 -2.8 3.15
LA-7 42.17 7.22 0.1035 0.514120+0.00007 -38.9 -1.0 3.13
No.1 77.0 14.0 0.1121 0.514120+0.00007 -37.4 -2.5 3.26
No.2 20.6 2.74 0.0806 0.514120%0.00007 -47.1 -0.3 3.07
* Normalized to "*Nd/"Nd=0.7219; errors are 2om
Table 2. Abundances of La, Ce and Ce isotopic data for K-rich granite in Liaoning Provinces, China
sample La(ppm) Ce(ppm) YLa/"Ce W Ce/*Ce* £c.(0) £c.(3.16 Ga)
LA-3 3.20 7.06 0.00370 0.0225800+0.0000018 +3.5+0.8 +1.0+0.8
LA-5 162.1 266.5 0.00497 0.0225874 +0.0000014 +6.7+0.6 -0.7+0.6
No. 3 44.6 75.5 0.00483 0.0225894 +0.0000017 +7.6X0.7 +0.9£0.7

* Normalized to "*Ce/"*Ce=0.1688; errors are 26m
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Fig. 5. Sm-Nd diagram from K-rich granite in Anshan
area, Liaoning Province, NE China.
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Fig. 6. Schematic diagram illustrating two contrasting
models for deriving the initial €y of the K-rich granite.
For comparison, Hebei amphibolite with 3.45 Ga Sm-Nd
age was plotted as He-am (Huang ¢! al., 1986). A is a evo-
lution line from He-am, and B is a evolution line from
the assumed source which was formed at 4.4 Ga.

Nd #[2defo]ct. ole] 2j3mi o] sb7heke] Sm-Nd
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00005[€x4(3.16 Ga)=-1.510]c}k. o] At Chen of
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Aeh AZkte) A 23S Fig. 69 2k 23
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Fig. 7. REE patterns estimated for the sources of An-
shan K-rich granite assuming two different cases. (a):
3.45 Ga He-am, (b): 4.4 Ga assumed source. In the es-
timated patterns, a normalized value of Sm is set at 1.0
for convenience.
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ABSTRACT : La-Ce method is one of new geochronological methods developed recently. La and Ce
are one of the rare earth elements, and, with Sm-Nd system, La-Ce system is very useful in und-
erstanding the evolution processes of crust and mantle. In this paper, I introduce the basic concept of
the La-Ce method, and apply it in clarifying LREE pattern of source material of leuco-granitic
gneisses from the Imweon area, Kangwon-do, and K-rich granite from the Anshan area in Liaoning
Province, NE China. Sm-Nd data on the Anshan K-rich granites give an age of 3.16+0.06 Ga(25),
with initial “Nd/*Nd=0.50846+0.00005(&w=-1.5). On the basis of Ce and Nd isotopic ratio, leuco-
granitic gneiss and K-rich granite had been fractionated from the source material which had had sim-
ilar to CHUR(chundritic uniform reservoir). And the initial & value suggest that the crustal for-
mation age of the Liaoning Province area, NE China was early Archean.

Key words : Rare earth element, La-Ce system, Sm-Nd system, CHUR(chondritic unifrom reservoir),

initial *Nd/*“Nd, source material
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