w12 a4y 2 AV P % F Vol. 12, No. 4
1993411 ACTA PETROLOGICA ET MINERALOGICA Nov. 1993

WFRFKEESPEENESIEE) Sm-Nd
S REREHBRENY

A KEFF OBER
(h EHb R P BB BFSL AT, db3 100037)

EFiA WWRTARE ZEME ZEMKARNE Sm-NAELRER

R F HAWHRKEHIARGEHEEME LS HRRBHS-NG 28 FIHRRLRER D
2997Ma, {ESET WARHEMBBE NP AP RERBEBEHERTEFE. TAREHE RAS
FEAZEMRREE . ZEMRRABRE . TEREE (OB ZEMRKARNEMEHER SR
F BNART WREEHR MBS, RABMY TR, BEMATREDRT. fikais
R AR RERR SN BEESORSALRTPEREZIRE, BLRIAER = ARMERH
EEBLHHRR BB ena(0) [HAH+3.810.3, HERETH L)W, E5ELMHGILE
BRAra i aamEa -t M0, RURREELHERCL, BXGREENERAE,
VBRI X AR 75 BRI A A ke

1 AR

WARF R ER AT G A —BEZEMRANE —REE —RHERE #EP. KRR
FRNBAEA X HEAT 1577 M BB BT, e X FEguE PR FEE FRAUT KB B F ik RI5 A
AUBEEMRKEERMEH GERE L),

ALEEASHFTHAXAN, SEEEAARNESR G MREEE. ZHER
FRABCERMERT (BT BIEFLHR, HPUBRSHEFERNNKEMERER
B8 WXEEASHTHREXEN, THEHMETEH KA NER AR MRAIFEH
BRo BANEREETRANE-SW, BIRER, MM 446—60°, BYeLHRI. EAKE
BE—irE BRI R —/1 1 NWEIE ST WASARDERSM, KR R 25 2300
Mafy ZRKER AW, BTHEZRKEBARE NE—SW 7 [ i #) HE 537 4045 B e
876 5 5 1 S 3 28 B O T B B BB

AR EMHOHTREEMYTEARNSHEREHEAEEDE, BREHEPERE
BT =800C, EHP=0.75GPa,

WE Sm-Nd FRMHBEREBRAKRRKEENBEY 1 km HHREER, BATEHZ
BEMKARNE (54 MEEMKANE (14, ZRBREWABER, #H H XA
HMEREHMRAY (LBFHE) .

ACF19934F 1 Hulc®), 19934 3 A%ME,



290 5 AT B ¥ & F12%

Tl A QR Lo |
R EE
p— & X 1
N XAtfr oot SO o, (4

Ay 8" 4 s+ 4
?£&@Ww < L +.w&?+ﬁ&§§
10 2 L £, ¥7

als -
e~ . ¢'."’...’ A ] Vd
(R FIEIIXRXRRAE 7+

PN
7o

c+ -+

L * oL
£ g e L VPP
B 1 WFRITA X R A
CHE WL A3 R /\ B 125 77 7 7K i 3 JoR 8L B B 00
Fig.1 Geological map of Yishui area, Shandong province
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Table 1 Chemical analyses of rock samples and calculated mineraal composition
7]
=3 B 1 2 3 4 5 6 1 2 3 4 5 6
=
S Y ys-24a | ys-24b | ys-26( ys-27 ys-ZSa“ ys-28| ys-24a | ys-24b ys—zﬁ’ ys-27 )rs—25a1 ys-28
Si0, 49,98 48.25 48.87| 48.78] 48.98| 48.76) Ap 0.17 0.45 0.17| 0.14| 0.24] 0.19
TiO, 1.06 2.48 1.01} 1.08 0.98 o0.68]| II 2.02 4.69 1,931 2.06] 0.86] 1.30
Alz20s 13.60 13.03 14.22] 14.21] 14.33] 16.52| M« 3.45 9.13 4.14f 5.71) 4.94) 2.52
FeaOs 2.37 6.32 2.84| 3.921 2.320 1.73) Cc 0.41 0.32 0.41) 0.27) 0.62] 0.21
FeOQ 10.53 9.99 10.49] 9.43| 10.53] 7.92f Or 3.50 2.83 3.51] 2.32] 5.49] 3.68
MnO 0.20 0.25 0.20] 0.19] 0.20] 0.16] Ab 25.07 27 .57 22.06] 21.17| 25.40| 20.88
MgO 6.94 4.22 7.44] 6.47] 6.94] 9.52] An 22,22 19.38 25.59( 26.56] 26.65| 32.30
Ca0o 11.00 11.50 10.77| 12.34] 11.79] 11.04|f Diwo 13.11 15.22 11.27| 14.25) 10.12] 9,19
NaO 2.95 3.27 2.59] 2.49) 2.49] 2.46)) DiEn 6.65 7.80 5.93] 7.71 6.62] 5.70
K0 0.59 0.48 0.59 0.39] 0.44] 0.62) DiFs 6.15 7.04 5.00] 6.05 2.79] 2.95
P20s 0.07 0.19 0.07| 0.06] 0.08 0.08| Hy 7.83 5.10 10.47| 10,03 10.14] 4.26
H:0 0.80 0.62 0.84] 1.12| 0.83] 1.17]| HEn 4.06 2.68 5.68] 5.62| 7.13] 2.80
CO; 0.18 0.14 0.18 0.12 0.17] 0.09} HFs 3.76 2.42 4,79 4.41] 3.01] 1.45
0Ol 9,42 0.00 9.51] 3.74] 6.12| 16.83
(Fo) 4.66 0.00 4.93] 2.00{ 4.18] 10.71
M ft |100.27 |100.74 {100.11100.60{100.08]100.71( (ga) 0.76 | 0.00 | 458l 1.78 1.94 6.12
¥ WRTEEERY =HEY WIRARAXILR I RETHE R (wt %) BKTER .
%2 ERESHBLTEFE (ppm)
Table 2 REE abundances of rock samples
~ R
L F 1 2 3 4 5 6
— ‘5.
JC
\ YS 24a YS 24b YS 26 YS 27 YS-25 a YS-28
(ppm)
La 4.36 11.15 3.67 3.61 3.17 2.96
Ce 11.61 30.00 8,54 9.68 9.06 8.28
Pr 1.62 4.23 1.29 1.34 1.14 0.88
Nd 8.21 20.76 6.68 7.63 7.60 4.87
Sm 2.56 5.39% 2.09 2.49 2.41 1.54
Eu 1.07 1.93 0.94 1.06 1.09 0.71
Gd 5.30 6.09 4.27 5.17 3.60 2.48
Tb 0.53 0.70 V.61 0.54 0.58 0.42
Dy 3.28 4.43 3.24 3.80 3.32 2.21
Ho 0.84 0.85 0.70 r.82 0.6% 0.44
Er 2.29 2,12 1.93 2.36 2,13 1.37
Tm 0.33 0.27 0.27 0.34 0.28 0.18
Yb 2,20 1.65 1.70 2.20 1.97 1.21
Lu 0.16 0.19 0.25 0.28 0.20 <0.1
SUM REE 44,96 89.76 36.18 41.32 37.24 27.55
LREE/HREE 1.90 4.51 1.76 1.66 1.92 2.32
(La/Yb)n 1.31 4.45 1.42 1.08 1.61 2.45
(La/Sm)n 1.04 1.26 1.07 0.88 0.80 1.17
Eu/Eu* 0.88 1.04 0.95 0.89 1.14 1.12
Ce/Ce* 1.02 1.01 0.91 1.02 1.14 1.22

REE g8 = #E v NARRHEUE . AFHTH ICPRE.
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Fig. 3 Chondrite-normalized REE patterns
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{HiR 2 FH Fletcher #1 Rosman AR, WEHERMFES .
HATLEHSBRER 3 HHEHASN-Nd EEKR D 299778 Ma (LB 4), N4/
MENAHIEE{E 40.510894 =9(28) ena(#) =+ 3.8%0.3,
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Table 3 Sm-Nd isotopic data of metabasites

WEs | s | B E & W | n wsm_ | 1¢Nd 2
(ppm) (ppm) Nd 14Nd

1 Ys-24a S-EMEANS 2.486 7.880 0.1908 0.512745 16
2 Ys-24b | ZHEHKANE 5.413 21.191 0.1545 0.512000 6
3 Ys-26 ZEMNKARE 2.123 6.588 0.1949 0.512792 19
4 Ys-27 ZEMRKARE 2.238 6.836 0.1980 0.512862 15
5 Ys-25a | —ESHKEHRNE 2.244 6.990 0.1942 0.512780 16
6 ¥s-28 BEMHE ARRE 1.598 5.193 0.1861 0.512609 15

& PITSm/MNIREND /NI FIBIR REAT TSR, SXROIPHEHA.
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Fig. 4 Sm-Nd isochron diagram of metabasites from Yishui, Shandong province
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The Sm-Nd Isochron Age of Metabasites in the Yishui

Complex,Shandong Province,and lts Geological Significance
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Akbstract

The metabasites in the Archean Yishui complex of Shandong province
were dated for the first time by the Sm-Nd whole rock isochron method at
2997 Ma, which confirms the existcuce of Middle Archean granulite facies
supercrust rocks in the Tancheng-Lujiang fault of Central Shandong. The
Yishui complex comsists mainly of two-pyroxene plagioclase granulite, two-
pyroxene plagioclase gneiss, two—pyroxene itabirite(small amounts), two-pyro-
xene amphibolite and charnockite. They make up the oldest massif in Shan-
dong—the Gongdanshan massif, which corresponds approximately to the
Jiaodong Group in age but might be somewhat lower in horizon. The Yishui
complex has been subjected to high amphibolite facies to granulite facies
metamorphism, and the protolith of metabasites is something like K-depleted
tholeiite whose REE patterns are of flat type and LREE-enriched type with
ena() being +3.8*+0.3. The materials came from the depleted (upper)
mantle, which is lithologically very similar to some granulite facies rocks in
the northern margin of the North China platform, suggesting the similarity
of their provenances in chemical characteristics. Nevertheless, their major REE
patterns are somewhat different from each other, indicating the geochemical

inhomogeneity of Archean rocks in different areas.



