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HE,N—HBE,N—REBE N BRE AEARTARE, BE Z 53R H
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Fig.1 Distribution types of rare earth elements in different rock types of Jinshan group
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4 EFEERAGR

W H AR UCAEBRET T REEHEREM, ERRX AR EM— R KR R K
BH RSB ERAE EE AR KRB A TSN a KA RBE O SEM
WA REAESRNUCEBRET SRS HEREANEREEG AR,

4.1 BrERTREANTE
4.1.1 mEE

Ve & T RRRLCA MR R/ A B EAR R R AN LA B H I T A8 AN ERR
HOEMEETYASRETELG - BEL HREEA KA AR, X 5 e
HERHRMERE N, BRAAAEEQ967) 8 T RIEHBRELE 700C, ESTE 0. 8~
1GPa Bt , bR 5 HF MIRERF . AKX KR E PR EEFREANANG . S THRE T
JERE, AR AN A Y TiO, 5B H 1. 69%~1. 89% , KN @ F Rk S AR =54 .
4.1.2 EBIRBEZA EREFABIKEEZR &

KB 7 F A RARR LA BN EE S AR T —, R IR F S SRR S R
MREREEEL B RET AN KBRS ERETWAS I RO+ EEFR
+EERHO+ER+AR,
HPEFOMEER a3t
EREEEENMN. ZEAH
BEEASEKRESERER
z&%mm HEREEFARBEEY
wEe+ .| ABTEHRE. BREXHEY
S EA+ ) B zFe (z = FeO/MgO +
Of'*‘*'é FeO) 75 P - x BRI, K

KREH EARMEE L TAT,

EN R—IET Y. B,
EXREFEAWMIRBERE
i) FeO/(MgO + FeOQ) = 0.
L HBEESLERNE
, Ky & F FeO/ (MgO+FeO)
e O WEMEER SERE +

M2 S4EMAEXNERFO/ MO+FO iy & RATAELFH P-T
EEGHSERE+ Y EE+EEEEN P-T AR B (@ 2), FIFEEEH
s e o e Oty BB B 0
related to rocks compositions HEXNEFRGSHEHAN

—SAEFYX. G-H-F i

SEEI975) AN BEA FEEMA XN T, SR T 5 %A R K 8 9 A (RORL
EHDB— AR P - T SEE W . A B (1971,1974) 8 3 SL R HE B , X0 3L A4 54 B9 T8 A

0. 81




2 FEFS RELRETEREAFRE —RILEH 27

RIZE 0. 4~0. 8GPa 1 600°C Ll , B FhSL 7 FUAT 72 R 6L R R EE S FBL P9 4 7 T 8.
FSREE s RS RGNS ARSI, MG S KRR
K MgO & B A XK . FeO/ MgO+FeO) LL{E/MF K .
EREEHETS ST B AE R, KRR, L b,
BT SEE ST RO A AR B PR 2 T R SR AN, B
Sk GRS LA B R, EUR T A A8 D SR R 1 R 60
BAh BN BB S B R, R AEERE
o} RS REAGHAS. BREREESE, B
RE TS, W B 18 5 4
B, R B AR LS BT, SR
TR T —FEBRRE, RELTF S HHE
B E. AR R SRR,
B & SR 75 A E 0K B 6 B I AR
F5—Bri R . SRAER ALSIO, AR AL
KB FE 0. 6GPa #1 600°CH .0 ¢ & H (B
3), BRELL TR B RS R S

aHR

0300 s FAMBRENE=ZMHAU L, LA BN
o SRR, W E AR . TR
B3 Al SiO, 2B AR T i 2 BRAMIRERFEIRENRERGZED
. (Richrdsonetal , 1969) . 1 P=0. 6GPa,T=600CRA L,
Fig. 3 Ethulhb.rlum curve .of Al,SiO; 1.3 FHLEENE K 5T % Ao ik A ALK
polytypism conversion
WEXE s

SR AR LSRN FEEA R, KT YA SRR Y L5 T
A AR, B MM + T RALE S A, P R Q97D ZRBFRIEA T
T P=0.5GPa # T=700C Ll . EEENKEEPEEIAT FEA . —BRIANTEE
REHZAARTRM AZENAREERSNERE  EAR 0. 1GPa i, REFE
820C GBI &,1975), KEEHEEBNA NN, B RFAEHT Y, BEHB MR
B =9 .

£ FERR, K RILE RS T RO E HA REA RIS RBEESAFFESNRE
O AN, A K RO A R A& R & P=0. 5~0.8GPa, T=700C =,

4.2 BRI EAAERERANEBERE
4.2.1 EHM K

A R 2 ARAS A B B R B IR R & R AN A RS (RS
93 - 569) , FE 2% N T HERRRLE (4422 — 4) Y ZHEA (opx — cpx) H R BT M A T
F-RTIET (gt - opx) B 41 R [E 713+ LA RASIEAE RO M r A it B . MRS,

LRT A FIES 1 P (93 - 569 BAH & KT AN A SR B8 TIERR
R R AR E R BRI O R A&, B A 700~800C, R I E 0. 71~
0.85GPa, RIEFEER M HLIE [E & 4 (820°C) , B & A [X BRORE & #8748 1 FH B I 1 —
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AUrBE B 7E 700~820C, E 17 0. 71~0. 85GPa,
®5 RESBTHYMEREITERN P-T &

Table 5 Estimated P—T condition according to the geothemometer of granulite facies mineral pair

BRE s, 005,00 2% |(1—»%| aVr | XM |T1(C)|T2(C)|T:(C)|P1(GPa)|P.(GPa)|P;(GPa)

93—569 | 0.336 | 0. 034 | 0. 371 | 0.405 [—7.9350.0274| 835 699 730 1. 36 0.71 0. 85
93—569 | 0.297 | 0.045 | 0.411 | 0.405 [ —7.90| 0.02 865 766 826 1. 85 1.33 1. 64
4422—4 [ 0.276 | 0.062 | 0. 432 . 905 846 948
4422—4 | 0. 312 | 0.047 | 0. 392 873 771 832
93—85 | 0.393 | 0.102 | Q. é88 0.482 | —8.14|0.0655( 1030 981 1125 1.48 1.28 1.87

93—85 | 0.378 | 0.110| 0.320 | 0.482 |—7.9980.0396| 1021 990 1147 2.07 1.93 2.66

93—569 X AN A —IERRA 2 14422 —4 9 " HERRRIE 9385 AR T HRRRE . THARKA BN
IEF (1973) . AR B R A (1970 FRETAE 5T (1970 (EE 1970 %,

4.2.2 HHATH K

BRORL A A AR R 1R PO RART Y B, E BB A PR R LT WA SR E , HES &
GEREHRAFRPOEAREGERER) . NEHFEMEFELELG - KA EH
BREN, URBZBAREMBEREFOMNS XA ERRO WAL, HRAERE
ST B R EFEREARNERIR. REEFAN X SEIWEEXR(EHA
#,1991) {55 8 FE F17E 0. 55GPa, 3E gt —cord B F & BB E T 550~600C (K 6) . & &
AL R HA N A R A BRI &M, FTHEMT RORLE H B R RN By P - T %14, T=550~
600°C , P=0. 2~0. 55GPa, ‘

#6 BEAEERFE—ENCRERGENY P-T &

Table 6 Estimated P—T condition according to schist garnet —cordierite of allitic and cordierite

RS | Mg/ (Mg+Fe?~+Mn)J8 [((Mg/(Mg+Fe?~ +Mn)J®d  (Mg/(Mg+Fe?~)J>r T(C) |P(GPa)

0.10 0.59 0. 59 550

B4458—2 0.13 0.57 0.58 600

o
= o

4.2.3 HBEU B

TBRRE 2 HE A8 R AR ) B WA B B, ZE B ERRRLE LA T RRRLE PR T A LB
KARRE FEAETO RN, & 00 ROR S A AR AR A 5 B BB KT E A
FE, HABRETESESBEAELRE. ERR . AEHERLEEEPEEL LAY L
AN RANIAR, REFRLEMHER S B ERE.

R A AR TR AE B E SR B, E B B AN G LR & A IN AR R Y
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L, BB G R E RN, AR LA KT Y. REQEEELSNEMBEANERMK
AMMRBEGHEK P-T HRLER 7,

®7 FENCERT RN P-T Hé-EN
Table 7 Estimated P—T conditions in the late period of granulite facies metamorphism

e = a8k T(C) P,(GPa) P;(GPa) P3(GPa)

93—569 0. 67 0. 47 700 0.81 0. 88 0. 67

93—569 0.72 0.54 700 0. 88 0.95 0.73

4.3 BEREHETRIER PT: 3k

5 ERBFR, AR AL A S RSN B P-T £4WT -BHNBE T=550~
600°C ,P=0. 2~0. 55GPa, #i 88 B ¥+ 38°C /km; eI Bt T=700~820C,P=0.71
~1.0GPa, Hi$ ks BF T4 26 C/km; MEHEFT Bt  T<<700°C,P=0. 65GPa, #i # 8 ¥ 1y
30°C/km, A FRAIRRIEE KBS R R, RGN BE A8, B E XK A R
RHIERE.

BB RERT TR, THICH RES (), B M 555 R W, 345708 9 7 it
I8, RS A RV (RN BO R, B T h R () BRI, REEH T H
REKGOMFEN T BRI B, BN BUR T 070 RAE 4 A 8 A (A A0 R A R e T
BB, —E R SRR RELE,

7% X B ST #Y BRORL 4 A0 28 R AR &
PT: 8, LA 4, Bfk 2 — 5 BeHRALTE
o R, EHFEREAFAERR, LR
B A SRS, RS R 0k B B, 1S U
T ~F N HE SRR, BN HERKT
SREERE, MRS IERDT AR &R
P Kb L RAERER PT: 9155 (B

P(GPa)

\3
0.4 N Lo Bohlrn,1987), #E Wells(1980)BF 5% , iX FF
0.9 PT: LR T 3 R 5 K BIGE
L _ L A2 2RBABTEHNREXFIHTE
o 400 500 a0 70 808w . EREFTHRALTRET KRR

E 4 RN X RS A R e PT: 8138 BEBNGREBET . LB BERRLE
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Table 8 Determined isotopic ages of Jinshan group
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PALEOPROTEROZOIC LITHOSTRATA IN THE NORTH
WEIHAI - JINSHAN GROUP

Yu Haixin,Cui Xueshu and Lin Zhiwen
(No. 6 Geological Exploration Institute of shandong)

Wang Chunting and Lan Jianguo

(Zhaoyuan Bureau of Geology and Mineral Resources of Shandong)
Abstract

Paleoproterozoic Jinshan group overcropped in the north Weihai distributes sporadically
in the Rongcheng intrusive superunit in the Jinning period of Neoproterozoic. According to
the regional comparasion, it can be divided into three rock formations, including six rock
sections altogether. Granulite,Garnet and sillimanite biotite gneiss, periclase and forsterite
marble and diopside forsterite are indicative rock formations of Jinshan group to show its
forming history of granulite facies. The granulite facies metamorphism can be divided into
three stages;early stage, T="550~600"C , P=0. 2~0. 55GPa,and the average geothermal
gradient is 38'C /km, Peak stage, 7=700~820C,P=0. 71~ 1. 0GPa,and the average
geothermal gradient is 26 'C /km. Later stage, T<X700°C , P=0. 65GPa,and the geothermal
gradient is 30°C /km. It belongs to low pressure regional metamorphic facies. The PT¢ trace
general is wiseclock. It shows that the geotectonic environment where the granulite facies

metamorphism took place belongs to island are one near the continental edge.



