18 w# AV ®H % & E £5%

R ZHTRE0T ¥EL
R FHFEE E/ S

DA FARBERKERLOERBERE RS UT L2 RIEAGR RS, BF
REMT DR AR TR F AR R 2SR B A

BRMTFTERBELETDTREHE (Si=100—200, C>15, K<0.2), 88 R T {E
2 (5i=200—-300, C<15, K<0.3) BRKFEREFHA H(Si=300—400,C<10,K=0.4%)
SRRNEAAR, AEEARBNEL, KbhoHmE HEEAREA. ANANZE AM
RAMREFREMERNSE. RN ERABAKERSEREXELZEHEHI. &
RERBYUZAFRBEDIRAELEM.

P1+Q PI+Q PI+Q

Neow 7 s \ 10

px V4 5 \

(Gt) Opx Cpx  QOpx+Hb+Gt Bi
2 3

B 1 BRBTETRESIRGLEE

Fig.1 Classification and nomenclature of main metamorphic rocks in Miyun Group

1—1 MK ARE-GHEMKEEER . —RERAE, 2—MERERE, -~ FIAE 4 — 1l A

BNE, s—ANEBMEERS, s—AEMNKERS, 7—8BANEE 8 —ANBEFEE. 1-2RAE X

1—2RAREE, 2— (BN ZEREAKES, 3— (AR ZEBaRNE, —ARTERE, 135§

(AR BRREE: 1-BNE, 2—SRBNRRENE, —MBENRIAME —REBR) ZER

B 5—Bx (AN ZERE.0URS: opx—MIER, Hb—AREA, Gi—AillA;Q—AK,Cox—&
MHEL, BI—R=8—&=8, PI-HKA




%134 AR ERREFREHT B 19

HRERY, FROFBEREAETRYO , F—MRET2LEN, BRIFEEHE, #
I T, Hwmidk by B R T RS, B A AR, H PR
BaatlfEM. WEREPEHEBIMAYRZE R L MEEEM.

FERBSMYOLE., THERRERERHEMXRALER X B AEE (H2),

—. EEZFERNY WA A RILEL
(—) BESREREL
BFSMLEAB FAMBISA Y, FRERFE—MOTFET HES (E)L:

Opx +Cpx +Hb+ Bi w (1D

- FH 35 30
2 EEe ¢

=: &l
N =6 f

5 2

<

B2 N\ “Jg““ﬁ

' gf\\\{\\\\\\\\\m

5 NS -

;;§§§&

BHAR

o \ 10Km
B 2 BRHX TS E B 3 MRNZERSE (DQ—2)
Fig.2 Geolical sketch map of Miyun district Fig.3 Amphibole twopyroxene rock
1—AERARNE, - KERBZHBMEL—ERET, ERZARFRTE, HIELEH.
—AHEREZB_BAT 4 — T RRERER, 5—ERE d=4.5mm
BAE 6—UWE

ARNAMARBHUHILES, RETHRES NaO, ALOs 1 K0 ) &, HALOsT
Na, Oy & i SR P—THR M THEARBIERFANRKRER, THARNE H A 5
-2 BKO0n, HLRBAFHIA. XXE[PBRIHAMKE, XEET E—HE
MEEHRSIONBM (40—50%), #MEFEARSHHAHIAER, H—HEA G HHHE
HEgE Q0°PaZA), Ol+ PIAAAEAE, ififRZLAOpx+Cpx+HbHAA.

FEXREAPAHIRELEMKRE, EMNTANBHRAERELGRRS, AHRER

0 FRLES, KEMRERFUBEFZRRELIRIGEE, 1979



20 "= By @ % & sk

MHBEAERAA, MKALHAn30—35, MBIAAnds, HitEPEEERR A%,

AEERAPRTEREEMEARROARHE. F-HE-MWEHFHAALE (EHD:

Cpx+Gt+Pl+Q+HbxBi eeeen (o

WERANAGMERBMEHAEAN ZRNK, I TEEARABAREHEN, VR

A 2 ESIO MK 0FMIMEIMA, Hix—HEERERAAMEREX, BRE ZHE=
WERHFEEHA -

Hb+Gt+Pl+Kf (HfkA) +Q+Bi ceesee (T12)

B4 ARMKERSE (P—18) & & ARAAMKERSE (ZH—9)
Fig.4 Garnet plagioclase pyroxenite Fig.5 Garnet amphibole plagioclase pyroxenite-
LA BNARBEZBERNRERASES T, EEFRHAERRANGARAR. ALHABAS
E-FZZAEMETE, BRMNERIF, TERX HANEBREE, ETHARNARE, EFEROE
o d=4,5mm LEEEEF, d=4.5mm

ERMBLREMEIER S, FEVHELRE: MHEAZNEEA (TaD & &R
(Sep); BRAEAMANRELLNA (Ser), RHABRAREETE M), X BHF
Tl A h:
Tal+Sep+Ser+Mt  eeeess (ID
(Z) BHREREE
FREARFEBLERDOAR, FHAARKELFALEER, T EXH=.
%
1. AfiMKANERREA
BREAEBRAREDILES X OCohfk ", SEFHA, EED BEED,
KE—-HEELOARNyTOHAHE .
(1),Gt+Cpx+Pl+Mt+Q }
(2),Gt+Cpx+Hb+PlxMt+Q
4 ()HRHEb+PIRFER® (B5), (1)F(2)EHPLIRSAH, =& 2ALE
SRY, HERoEFER, BEARAHAHMONERER, REER M AW
CaOBi. TR B¥ERoHELEY, BREHBEHHD+Pl-Cpx+Gt+PlIR MEH
RSER. MTFRERTEMBRY, REFTHAYE, ¥ ik Hb+Pl5Cpx + Gt [6 B 7
£,



% 130 LR B R FA BT Bt 21

EUZER—UMERAAMEXMESALRRIEM, RADEIER. ARAMH
KARE., mH, SKASHREIABIESHFRERERRELLAKA, kit £ X HFE
WA A £

Cpx+Gt+PI2Q  eeeee (oo

LIRESSGIERN, BREARERMANG, EABNE ZMHE R, BRBED
FEHER:

Hb+Gt+PI+Kf e (I2)

2. mBTEMELE KA S

HE—HmRBA L L.

(1),Bi+0Opx+ Cpx —I-PIiHb}
(2),Bi+Cpx+Pl+Hb
EXRAXERE WX RRT—EBA, B WEI6Z, 23580 Flk4e®
(E6), mBHHRSEAPKOEEEEH XK.

EReEHRERALED, VHAESETH, oRES. MRAESHERKR. K&H8ka
KREHAMARAHOMA. MHEAMaBEARARK BMERBRAOEER.
REBAL AL BEERD. ZHHHFHELAEE=A

(1),Cpx+Gt+Pl+Q+Hb+Kf }

(2),Cpx+Gt+Bi+Pl+=Q:Hb+Kf
(3),Cpx+Bi+Hb+Pl+Q+tKf

BRHZNL, FEEEARBRBMANARNR, ARATRERFE, BREZHE
ZH BT A
Gt+Hb+Bi+PIxQxKf e (I,
3. TIEMRKLAE
HE W RIA AR,

Y :‘,.::: ; ““ /
B 6 A@MBRERAE (PL'—3) B 7 AETERAE (EREEKES
Fig.6 Garnet biotite two-pyroxene (D4018)
granulite Fig.7 Garnet tow-pyroxene granulite
AR, BMER. BEREBRMAKAZAEMBALR (metamorphosed basic dyke rock)

TH, EXRIE, AHREEEAREZBHERRK REEAREER, MEASEEEANE, EEh
d=4.5mm FREKAREE, d=2mm



22 2 BT B % RS 5%

(1),0px+Cpx+P1+Q }
(2),0px+Cpx+Gt+Pl

ERWDTHE MBS EHAE, BEHBEDR,

ERASCERIE S, RV DRETEN, RELKARERT, AXKEMM,
SN &4, BErDHhEEEAERMNTEARRRERAEE, BTRE—KETHE
ARV, ERAEERAE, KR EXANBROEHAEN:

Cpx+Gt+Pl+Kf+Q  eeeee (I

WREEROYHBAEMMMEAHEANARNR, BRARNZERRE, ikt
B A R

Gt+Hb+PI+Kf+Q eeeen (o2

(=) REREREE

XEEAEEEMHE), BV HAAILERESR, E-HARRELHE/LE=:

(1),Bi+Gt+Opx+P1+Q
(2),Bi+Gt+PI+Q } ------ (1)
(3),Bi+Hb+P1+Q
ERABLIERD, REMYVYHELSRNE, FMRAVREALKALZI, BT
MEERA. ERBELAHBARRBIAR, ESHNERTVOERAVE.
(W) TREME
EMREABREEKE E96, BNMMZEASRE, AF—-HMEREHZ R
A BXERRASHE EREESARNOEMKEASSE., HHFBERAAZRBRBEHEK?

Table 1 : *®1
55— A B2 A fE A BoHMXEBERLBAES/ALER JRHRB R B b 28 45 R
H—HE BB
HEeEgRER Opx+CpxtHbiBi —->Cpx+Gt+Pl+Q+Hb+Bi—> Tal+ Sep + Ser + Mt

Ct+ Hb + P1+ Kf + Q +Bi

Hb+ Pl\‘ﬁﬁlﬁ Cpx + Gt + Pl —>Gt+Hb+Pl+

(l)EﬁﬁiWCpx+Gt+P11Q Kf+Q +Bi

$HC IR
il ECpx+Gt+Hb+P]

>~ (EZ&RE, BKEES
WBEER, RFELKAL)

SHE | (D[ JﬁB.+0px+cpx+P1 Cpx + Gt PLEQ4Hb Ll—Ct+Hb+
22 | Cpx +Gt+Bi+PI+Q+Hbry ey pit o
B B SRARABCpxt I+ Hb

Cpx+Bi+Hb+Pl+Q
(3)— ¥ Opx+Cpx+Pl+Q
BRRLE

Opx + Cpx + Gt + Pl

—| Cpx+Gt+PI+Kf+Q Hb:+Bi:+Pl+Q

Bi+ Gt+Opx+ PI+Q
HERNE, #E
Bi+Gt+Pl+Q - ——Gt+Bi+Hb+Pl+
KERASR Bi 4 Hb+ P+ O } BRFZLREL O+ Kf

EERERA

Opx + Cpx + Pl=Cpx + Gt + Pl + —>Gt+Hb+Pl+Q + Mt
Q+ Mt +Kf




%13 LB R A MY R 23

(E7), EREERAPRFIEAELHEER, FLEAFNE, FPHOpx+Pl-Cpx+Gt+Q
BRPEERYIRER, RESHP-THEEFHTFHAAE:
Cpx+Gt+Pl1+Q+Mt eeen (I
FETRkEFLER, XESRMRD, BEREANA, AAARREAHIARH
B, BRBHEEBSKEM, b, BHRA. ARIA, #&EHGHEEHELEHD:
Gt+Hb+Pl+Q+MtxKf eeen (12
EREREAMEMREREMBIERAEFRER, =8, ARAMERBEASH R
BRBRR, ARBEIFRNEE,
SGa LR, FRBRAEPVHASHEILNEL,

Z. SR B AR Wbt

B EE — WA RE RGOSR RIS AR, B b X AR R R 2 s
& BICpx + Gt + P1=Hb+ QH A NHHE, FRAVBIIE A-AMA H E Edh X
AR B4y 9 28 JiUA o i BLOpx + Cpx + PI: Gt = QA & b M fE, FRATHEA H (E2),

R U b X A0 S A A

(1) Opx+Cpx+Hb+Bi GBELRER)

(2) Cpx+Gt+PI+Hb+Q

(3) 0px+Cpx+Bi+PliQ}%’é§eﬁ:?%E)

(4) Opx+Cpx+Gt+PI+Q

(5) Opx+Gt+Bi+ Pl +Q

(6) Bi+Gt+Pl1+Q (RRBETD

Pl (2) 7 (6) MBS, HSLXEA0%LlE, RE—-BRHBBFEMKLE
RERDFHAE, REFBERYFOP—TH&NE. ZETHHAAYAH ACF, AKFE
kR~ (E8). EA, C, F, KERMKAN, HETHHHEDTHILE 2 SR
llﬂ(lJo 12 ] o

DK FEY H A K-

(1) Opx+Cpx+Hb+Bi GEEEREA)

(2) Opx+Cpx+Bi+Pl+ Gt £Q “

(3) Opx+Cpx+Pl+Gt } (BRERREH)

(4) Opx+Bi+Gt +P1 +Q w

(5) Bi+Gt+Pl+Q } (REREA)

Hep (1), (2)F(s) 5mXMHE, RREHA, B(2)My ML X
Z#R%E, 48 3)RFXMHEHS, SMHIZ. EZEV DAL ARMACF, AKF Efg
For (A9),

FBEBE_HTREREASSLERNY DHAZ— R KM 28, BF FRE
4, FAMREHTEF &% O M~ Na,O-~K 05 ¥ 3t = FfR, LAGE A B iZ A0 i 1L 4% A5 R IR

0 HEXS, EHRFEBFERRESVIGESR (1981), P.33—46,
O VRFYE, 2EHE-FBREVYERSNILX (1980) — It HE=BTEREDHHNETNET




24 5 BT B ¥ R F B5B

8 THXACF, A’KFE R B9 W HEACF, A’ KFER
Fig. 8 ACF and A’KF diagrams Fig. 9 ACF and A’ KF diagrams
of Gaoling district of Shachang district
A5 RBYER.

ZH B A Cpx, Bi, Hb, Pl, Kf, Gt, QRMtAFF ¥, Gt, QM LY %,
HALFMTUOHLRER, BRAKEEHRKRSTES,, HES A8y ke oW GRE

H.
CPX: Cao.sNag. s (Mg, Fe?*, Mn),,q.Fe®* g, 09 Alp.12511.8005

Hb. Hzcal.ssKo.zNao.s(Mg, Fe“, Mﬂ)4.uzFes+o.42Alt.szsis.agou

Bi: H,.esK.5sNag.01Ca0.10 (Mg, Fe?*, Mn) .. ssFe**q,(Alz.6:516,050:24

Pl. NaCaAl;SisO,6(An30—60, Bt fE[{E)

Kf: Ko.s6Nao.14AlSis01s

R\ WAHA REHWRFRARKO, Na,O AHEUEHAY, SiO., Fe,O0:HLRAR,
AlLOs, (Mg, Fe)O, CaObF X EHAR. HRERR.

1/2A1L,0; (Mg, Fe)O CaO
Cpx 0.12 0.99 0.9
Hb 1.97 4.02 1.66
Bi 2.61 4.55 0.19
P] 3 0 1
Kf 1 0 0
475X, FEHAH KO, Na,O, H,0, dFIAH SiO,, Fe.Os i frFH,
BB NEERFA:
(Cpx): 4.55Hb+21.9Kf+0.73Na,0=4.02Bi+6.79P1+6.8K,0+0.07Fe,0,
+36.96Si0, + 2.58Fe,0,

(Hb). 4.55Cpx+13.3Kf+0.88Na,0+0.49H,0+0.08Fe, O,
(Bi), 4.02Cpx+7.39Kf+0.61Na,0+0.99H,0+0.09Fe,0Os



g1 LR EZHE R S ik 25

=0.99Hb+1.98P1+ 3.08K,0 +13.44Si0,

P, 3.91Hb+1.87K,0+4.63Si0,=6.79Cpx +1.98Bi+ 1.73Kf
+0.71Na,; 0+ 2.94H,0+0.18Fe,0,

(Kf). 13.76Hb+4.28K,0+5.455i0,=21.9Cpx + 7.39Bi
+1.73P14+2,13Na,0+10.14H,0+ 0.61Fe,0:

887 L B ¥ R

(Cpx) tga = ;:Ii{;% =06"783=0.1o7 a=6°07
(Hb) ; tga = ;ﬁﬁ;g =2:§§=0.177 a=10°03’
(Bi): tga = ;fi}ﬂ{;% =g:g§=o.193 a=11°12
(PD); tge = ;,’;;{;g) =2:;71,=0.38 a=20°47
(Kf) tga=d‘i‘:§{;g) =i:éz=0.498 a=26°27

8 % R R IR A A LR A #Na,0— K, Of ¥y 3t A& B /R 4n B 10 J7 7R o

SRE0ATR, ERAALERTIES ~K.0 ettt o md M BRK, M
#Na, ORI FEmE /N, ZMERLBEAEKIEANE—-NBRUAHER (1) Kfi (I) X
A A NEE, FMEBEUHAESHD M mHA (I, NV, V) HEME. N (1) K
F (V) EBARREAMN (T) KB (0D XEER R B E R KRR ~Na, O hnfy
RBi, RERASLERRE N, O BRRERKHBERE, Cox5KIittE: Rk
2K 0M BRI RHET, XFERRERREALRL, XHEAXBA S1LE ABHEIRLL

Kt

NFQ. Mt
KO P ‘ Mt.Gt
1 Kt A o
¢Q Mt Gt

Cex (MgFelo

= AN 20

B 10 ALRERBEE IR RIE A SCIER #Na. O— 2K Ot 3t A 40 A B iR
Fig. 10 #Na,0—4#K,O diagram for mineral paragenesis of MiYun Group in the second
metamorphic and migmatitic episode



26 5 AT ® % & & s

PRRRAE, EHHNRETHELEREHET. AANBRBRMH Fe,0, BB REHE /D, &
B H% EEAK,
=. it 14

L. NERMERAHT IRMAES, TN S ILRB &K &R AR
FRBLAERKDSE, F—RATGEEHRKSE R, VNS ATBRIEAT HEL,
JLTRY py 2% 7 R B & Hb 4+ Pl—>Cpx + Gt + Pl + H,Of1 Hb + Q—Opx +Crx +PI+ H,0 2%
R HE HT745—850C, HEH(9—10)10°Pa, #8243 B £y35km, Hodh B B B2 H22° —
25°C/km, BPREREKBAEBXY, XERAZRDERG R, Ll is it
X EREMRIAST, A5,

Bk Y R B BB BV RS (T00TEA) 0, UL BREMNK A
BB B IZ R HEOpx + Pl—>Cpx + Gt + Q X — R B ASHE, {E1ERAHRELED T,
RORE T EEHREEY . BEERE TRREREKO, Na,O BEE EH, FIRRRRE
AEKER, SIHER. BHEREAREARE, ARG, BEXREREGRR, F
EEMEAMNEREMRARAKRARR, X—RINEUEELEZIHBERE Na,Ofy2E
eEriE i, X—PrBREE ES60 CEA,

2. EF—. “HTREAKET, ZBMARNEHAARBEY ¥ #H5E AEER
ETE—MOZEAHS, ELHFRTELUATEEHNARERS SR T BHE
AREZTE-HMRE_NMHE—MB AREEE —HMAURTHRERIHERAH, W
ENTEZaATEESA P,

2 F X B

(1) W%, FHs), 41981), 236—24417,

(2) ARKS, EEMRFEREFER, 3(1979), 10—25T.
(3) RS, EHHMFAFEREEM, 1(1980), 23—35H,
(4) SRS, HIIRILZE, 1(1984), 50—60M,

€53 Kopmaaeckni, I. C., 1957, «Dnr3nKo~-XAMAYECKHe OCHOBEI aHan@3a maparese3ncoB Ma-

repanosy, 126—151, MockoBa.

Evolution of Mineral Assemblage in

Metamorphic Rocks of Miyun Group,Beijing
Jin Shiqin
Abstract

This paper is a comprehensive diseussion based on field observations and
laboratory studies of metamorphic rocks and minerals in the Miyun Group.
The mineral assemblages of the major rock groups (ultramafic, mafic and

felsic metamorphic rock groups)and their evolution have been studied and the
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equilibrium among coexisting minerals in each metamorphic episode has been
determined. On this basis, ACF and A’KF diagrams for two prograde zones of
the first metamorphic episode and a 7Na,0—«K,0O diagram of the second me-
tamorphic and migmatitic episode are produced.

According to the results obtained, the metamorphism and the evolution ot
the mineral assemblages in the Miyun Group can be divided into three episo-
des. The progressive metamorphism of the first episode belongs to granulite
facies under intermediate pressure; the metamorphisin and migmatization of
the second episode proceeded in an open system, with a general tendency of
rising in ~Na,O and dropping in temperature; and the third regressive meta-
morphic episode took place more later and superimposed heterogeneously on
the previously metamorphosed rocks.

In the first two episodes,both mica and amphibole were stable. Orthopy-
1oxene was stable mainly in the Opx-Cpx zone in the first episode, but in a
few cases, it also occurs in some rocks with special composition in other zones.
Clinopyroxene was stable in the first episode and the first stage of the second
episode. Garnet appears only in the rocks with specific composition in the
first episode, whereas in the second episode, but distributed widely in various
rock types in the second episode.



