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99.25 %
1

Ko -Mu+Qz, 90,

1
Table 1 Paragenetic asssiation o metamor phic minerals of the major metamor phic rocks in Zhifu group

Bit+Mu+Qz+ Kp+H

T+Act+CA+H +Qz

Hb+Bit+H + Qz + Mt

Mu + Kp + Qz + Mt Cd+H+Q Chl+Ser+Ab+Qz+Mt| CH+BE+HA+Qz
Mu + Qz Cd +Qz Ch+Ep+20+Ab+Qz| Pl +Ep+H+M
Mu+Kp+H+Q |Sp+Cd+Qz+H+Do| Act+Bit+RH+Qz Bit + Phl + H + Mt
Bit+Mu+Kp+H +Qz[Act+ P +Cd +H +Qz Hb + Ep Atg+Pnl + B + Mt
Mu+ Kp +Qz Act+Cd +Qz+H Bit+HA +Hb+Qz+Mt | Mp+Hb+Bit+H
S+Bit+A+Qz+Mu| M+Di +Cd +Qz+H T +Atg+H +Qz Hb +Bit + S + Ap

T +Atg+H + Mt +Ap

$ + Ky +Bit + Kp + Qz

Ky+3 +Bit+Kp+Qz

Fo+Di+Cd +H +Qz
P+CAd+H+Qz+Di

Di +Hb+ A +Qz+Mt
Hb+Mp +H +Qz+Mt

Mp +Hb+H
Mp + A + Mt >

‘Act — ;Ab— JAtg— JAp — ;Bit — ;Cd — ;Chl — ;Do — ;Di —
Bp— JFo— yHb— Ky — T Kp— ;Mu— Mt — ;Mp —
A— Pl — Q= P— i 1S — 1Sp— M — D—
2250 2175Ma; 1750 1674Ma; 1449 1221Ma; 600Ma
3
3.1
Ky +9 +Bit + Kp +Qz
; Fo( ) +Di( ) +Ca( ) +A
; Di + Hb( ) +A
T( ) +Cd <—Di + Q0 + HO
—_
Di +Do( )~<—F0+Cd +00,
Metz (1982) , P 0.5 0.8GPa,T 700

Bit +Mu+Qz<~—Ky+Kp+H,O (P 0.5GPa, T 500 )

Mu+Q@Z<—9 +Kp+HO (P 0.3 0.5GPa, T 630 750 )

Mp ( ) + A1 sHb +Di + A, + Qz + Mt ( ) ( P 0.5
0.86GPa, T 700 800 ); - P 0.66 0.82Ga,T
640 730 0.65 0.80GRa, 700 750

23 27 |km,
3.2

Ky + Bit + Mu + Qz

Ky
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+3+Bit+HA +Kp+Qz ; M+Di+Cd+HA+Qz
; — Hb+Bit+HA +Qz  Hb+T +Act( ) +A+Qz
; Kp + A +Bit +Mu+Qz

2
Table 2 Chemical compostionsand cation numbers o major metamor phic

minerals o metamor phic rocks in third section o Zhifu group

KGP12-1 KGPI8-2  KGPI8-1 KGPI1-1 KGPI2-2 KGPI8-3  KGPI1- 4 KGPLL- 3

90, 63.78 63.84 67.58 48.71 48.19 48.27 99.25 37.84
TiO, 0.14 0.41 0.17 0.83 1.03 0.92 0 1.65
Al O3 17.72 17.84 21.19 23.92 27.19 27.77 0.04 16.66
Fe,0; 0 0 0 0 0 0 0 12.61
FeO 0.01 0.18 0.11 6.42 5.85 5.47 0.03 1.76
MnO 0 0 0.06 0 0.01 0.16 0 0.22
MgO 0.11 0.06 0.28 3.57 2.58 2.16 0.01 16.20
Ca0 0.08 0.08 1.03 0 0.05 0.13 0 0.04
NaO 0.54 1.08 10.06 0.33 0.30 0.09 0 0.20
K0 16.72 15.86 1.32 11.25 11.40 11.42 0 10.16

Cr:0s 0 0.04 0.04 0.06 0.02 0 0.04 0
99.18 99.39 100.04 95.09 96.62 96.39 99.37 96.02

8 8 8 12 12 12 5 12
9 2.990 2.907 2.897 3.385 3.515 3.571 2.499 2.940
Al 0.090 0.024 0.102 0.615 0.485 0.429 0 1.060
Al 0.970 0.956 0.998 2.284 1.885 1.992 0.001 0.470
Ti 0.005 0.014 0.006 0.031 0.057 0.051 0 0.100
et 0 0 0 0 0 0 0 0.740
Fe** 0.002 0.007 0.080 0.128 0.362 0.338 0.002 0.110
Mn 0 0 0.003 0.011 0 0.010 0 0.010
Mg 0.008 0.004 0.019 0.158 0.284 0.238 0.001 1.880
Ca 0.004 0.004 0.049 0.002 0.004 0.010 0 0.005
Na 0.049 0.098 0.859 0.043 0.043 0.013 0 0.030
K 0.999 0.944 0.074 1.002 1.075 1.077 0 1.010

o 0.002 0.001 0 0 0.001 0 0.001 0
Kp 94.97 90.29 7.2 — — — — —
Ab 4.66 9.33 83.51 — — — — —
An 0.37 0.38 9.28 — — — — —

Kp — ;Ab— JAn—
( ,1969) :

S+MU+QZrKy+Bit+HZO(P 0.2GPa; T 575+15 )
Chl +Mu<—S +Bit+Q+HO (P 0.4 0.7GPa;T 540 565 )
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—_ N
890, +5D0 + H,O<—TI +3Cdl + 700,
Tl + 290, + 3Cd <—5Di + 300, + 2H,0
Tl +3Cad <——4Di + Do + H,0 + QO

(1991) 2 P 0.2 0.5GPa,T 520
620
Mp + Hb + A ——Hb + Bit + Qz + H,0
Hb+Di + A ——T +Act + F +Qz + H,0
(1993) (31 P 0.52 0.61GPa,T 560
625
, ‘P 0.5 0.65GPa,T 540
620 22 27 [km,
3.3
+ l
P 0.51 0.62GPa, T 420 470 ; S|
PT ‘P 0.52 0.62GPa, T 410 420 ;
18.9 20.5 /km,
3.4
Ser ( ) +Mu+ Kp+H +
Qz ., Winkler (1976) , P 0.35 0.4GPa,T
350 400
4
4.1
NW —SE
) , 8 /cmo

16 /cm, (X z=151 331,
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( 180 ) )
Fg.2 Quartzfabric (C- axis) in Poposhi ductile deformation bt of Zhifu idand in Yanta

( ) ( 2, SE _NW
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4.3

K=0.4 1.35, ,
4.4 &)
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3
Table3 Edimated result of differential sress in Poposhi ductile metamor phic bt of zhifu idand, Yantai
(MPa)
0,-03= -1 8,-85=5.56d" %%
1-03=190d 1-03=5.56d () (cPa)
¢m Raleigh(1970) Tiss(1977)
b1138 2.933 64.78 58.65 490 0.43 1.0
4.6
®ar —“ar
1654 + 3Ma( : 121°22 48", 37°36 45')
5
5.1
U-Pb 2171Ma,
52
B Ar P Ar
1654Ma,
5.3
30 400 00 60 700 800
K-Ar 1076Ma , T(C)
3 PTt
’ Fig.3 Sketch sowing PTt trend of metamorphic
ewvolution of Zhifu group
5.4 Ky — 9 — :And —

,1987 ,
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) 600Ma +
PTt ( 3,
Wells(1980) )
PTt 5]
15 ,
[1] [J1. ,1999 ,7(3) :375 - 380.
[2] [J1. ,1901 ,37(5) :404 - 410.
[3] [M]. : ,1993.
[4] [M]. : ,1985.
[5] PTt ) ,1998 9(5) :487
- 492.

De or mation , Metamor phism and Evdution o Zhifu
Palaeo - proterozoic Group in North o Yantai City

XUE Zhi - zhong, FENGLI - bin, LIU Yu- tan

(No. 3 Exploration Ingtitute  Geology and Mineral Resources, Shandong, Yantai 264000, China)

Abstract :Characterigtics of paragenetic asociation of metanorphic minerals, metanorphic - facies
eries and tectonites of mgjor metanorphic rocks in zZhifu group in rorth of Yantai city have been
andysed in this paper , and characterigics of deformetion , metanorphiam and evolution gudied as

well.

It is regarded that Zhifu group has once experienced one ductile ddformetion period and four

metanorphi sm period (Palaeo - proterozic high - brecciafacies metamomphism, low - brecciafacies
metarorphism in early period of Mes - proterozic , high - greenschig facies metanorphiam in late
period of Mes - proterozoic and Neo - proterozoic low - greenschig facies metamorphism) .

Key wor ds:Ductile deformetion ; metanorphiam; zhifu group ; Yantai in Shandong province
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