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Some Recent Advances in Metamorphic Geology
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Abstract  The research of metamorphic geology has experienced two stages in its development over 160
vears, viZ. the static and dynamic approaches. Before 196('s, it, exemplied as depth zones, was dominated by the
static approach. From the beginning of 1960's, the studies of metamorphism has commenced to tum to the
dynamic approach through the work of Miyashira who proposed the concept of metamorphic series which,
however, was still kept in the static framework by that it did not indicate the change of the peotherm with the
metamorphic process. Since 1970%, the research of metamorphic geology has beer: characterized as dynamic
approach by the propresses as follows: (1) a world-wide mapping of metamorphic belts in small scale has been
performed to evaluate the spatial and temporal relations of types of metamorphism in terms of lacies series and
facies groups within continental crust, (2) by virtue of the development of laboratory experiment, microanalytical
techniques and the theory of thermodynamics, it can be precise to calculate the PTceonditions of mtamorplic
rocks, but to model the most of the natural metamorphic reactions in labaratory, (3) through the detailed analysis
of microtextures of metamorphic rocks, the relatonship hetween met phic recrystallization and deformation
in a metamorphic process can be visualized, (4) on the principies of heat transfer theory and modern
thermodynamics, it is probable to determine the metamorphic PTt path by inverse and forword modelings
and to evaluate the dynamic process of metamorphism and the linkage of the thermal regime with the
involved tectonism,
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TERE R 5 ARE BB B L S VIR X MR LTS, E Lyell(1833)4 Hi 8 iifE H
MBI RAECKEHIOLFENHS 7. FEAS KN - Bt My, 485 1F i o5 8 5 £
RIBL WA FE, e R SRR, 28 0ERERMNS DR REH. B R5
X7 i fE A, Aok bh g 4%, X BAE Ak A oP IR RE B e 3 D ST e g i
FA., NOEREXELEEREHPRESEN, BFFRFGEMEREHNLER
. e RO AR A AR A AR BT, BRBR DR DM AL o BE AR R b LK Y R RS
SrHT R AT S E ARG AR R R T 3, e R T K M R BT A
KR4 5h ( thermal perturbation), Verhoogen(1980){5H: - i T Hyi 45 2 Fitk 1 4F JH 8
WSRO A B R G, R L E B F 8K 3 B PUMEEE sh(mechamical disturbance) 8



47, ROk, W R AR N XA AR R A,

W TR R, EREMERE TR TELN - ZANEHRSNEE, EMLY
S5 - BHUEMA X, XEOREMGAEMNESN AN E Pl gt HEREME. X
HMAREMLERERANBEEERXMN, B4 T -FEKHK, B F#H5EE shtectonic
disturbance), 580 £ 1B M 308 31§ 75 24 K 42 B (relaxation of the non-steady state
of heat flow), M iij i B B £ 5 F0 3 3 51 8 X 848 4 .

BN T ARSI AN ERER, At X HERRGT, ANHEER
B 2 BIFT B AN B MME 4. Harker(1932)48 & 5 % I 4 it 14 3 (Grubenmann
& Niggli, 1924)3F 9, FR 5 E WX BAEGIERA, XYM BN T4, ©ERNERE, R
i, X 46 R B X A B A AR ASBRET ) g B A F A b SRS F, Ebe AT
SUERE AW AT, B BB (Fasm) B8R

MALEA - F TR, EBMBKEE (Miyashiro, 1961 ) 7 MM BHE .S, ME)F
ERIRIT S SR ERIE S A de ok, 25 TR PR R, DAREE AMDFRE %
Bt R AT A IEE, WEMASS R F M R R - BV A S, (PTIH
EAEEBMEMEA A E R, Bk, SEifHEER A SURR, H R -
METRLE BB Uk - AN AEENES, HMEZMMRRY AL RT
MR, mARRERRENCHPE. Bk, EHEREHE NGRS,

HAMLTOFR LIk, ERGHEFHE FREHE, TERREL FILFE:
CL) JFRE T IR S P i A LR 28 it U4, DU R FIOHA 28 % 2L 0T 95 4 4 3
REHRTREARE: (2) @ PR, WElERN A EMR N e sc®, #E8 AN
AN T LR 88 b 45 38 S A RIPT 464, 0 FL AT D7 S50 8 o ML ol 2 98 25 I I Y
(3) IR AR 208 40 0 3500, B L F v g S A AR T4 AT 22 Tl 1 6 4,
(4) BE e SRS RM AR D0 IR, IE BRSO A% P OO PO, 50 /A
MR Eh IF i B R 5 X S g i AT A B AR

2 78 e RN R Hont 25 4 A

TEAR A IR ST L, MR 28 F BRI AN i SR SR B (¥ R
fF. B b S R A, R4 R AR R R, MR AR, 56 R B (load
metamorphism), % L1} Z& i #E Fl (orogenic metamorphism), #R42 A K 2% i 44 JH (peri-plutorc
metamorphism)%. FH 3804 f, Tumer(1981)& LLHE B SAHE 0 3 R 40 i AL R,
BRI EER, HEKNXKEHR (BEFHCE ) BALHEHAERER, 8
EHBALFRN, RN BERER, S ERERM, M D EEER, BERERY
( Tyrell, 1926) .

TOSFALLR, fELAZwarth F B EBRHREASZEHMNEF, TR FERESERA
AN PR I TR, SEhG TRl TRCH. JEM. TERHRIE M55 MK L B - B R AT
BE. b B R KR S b /s B )R T 5 b B R (Zwart et al, 1978; Vallance e al., 1983
Sobolev et al., 1978; Saggerson 1978; Fraser & Heywood, 1978), 7 %8[R & {£43180F, HIE 4
(8 B RRAFAE, &5 &7 R R W R SRS SRR X &, THAEVE M ki 1
5. el 4000 0004 [HAE P F(Dong etal, 1986), FFiRH B8R H A5 %0 1.

XS R A A R A R K R R b, B R A, R R AR
EAER) S 3B R A, ol IR, BT ERLm T

(1) KWRER (>2500Ma), fFEEbsEhE, UESRAEMER UK RBR S H A%
fit, MRAELERAERE, & FHAHEE, B AEBHRERMEHY., KlBlm s an -
MR RITEE, BASWERASE, B L AR K BN T A i ke



BES 2.
&1 4 [HEHE LA e A2 Dong et al., 1986)
Table 1 Classification of types of metamorphism lrom the Metamorphic Map of China
iikiikan b0 1EJ HEH AT RE Y M IE R
LA A
| BEO - efr |RITHERER - P H (BRI ESSGEA(E#RER: KRXRER
L H% 200 350C) i, FERH R [, B
2 EA AR [ RIRERER H-BIE (BRSSO YK | Sl B AR (0
SR (200 - 350°C) ME
[ AR 4 I T A
I RS ER | EESRER FooEE HREBRALE, (EELeRS R, B
MM (350 - 500C) ATFT ] M AR B | TF AT B A RS AT o
2. 8Kl $ R | R - TR TR F L ST RS 1 KT
(350 - 500C) HAMEEN S Bt s
PIEHL A &
LEdhe - e |BEERE iR - EH (B BT Hh R R AR s R ) a0 g
Ei1] Litd (350 -750°C) A, HRGEREMEKE s, S A i
WA HpEIES
240 A - VAT [BRENE SR M- PUE g s ! M| B MM IR o B
L} i (330 - 850°C) B, WHRERMIEME, BRFaHF, BER
HHESS W R e A
EMESERAA (& fAE SR WoME (KBRS EW L FEEERE BT RS
A - BREL[(TS0 - 850C) #HORGH. BKEBEARERT R NG
Hid RTE R TR 6 7|2, (R MY R
BERE
WS A ST R g b HER R BB B ME R 6 IO T Sl Y OF BB
., WEN3S0 - se0C) O WBER S R, IREER
JiRrat-'d fii
EEY P

AP REET, MBI A S 2, A Rk

FoFa. AR K B I A5

Lol

VEM, R BE

(2) JedBElnl {2500 - 800/600Ma), F Wb Bt BMIK R R JEME AR, #LBIET B 4 Bl
TAM MBS B, R B RDER . FLE S A B K T R
Pkl rla s, MESTRERGE L EENTRAR SAH RN kg,
BEX, SE8FEFAE, W%, f£PEAEERRD, S0 8 eERmemt, MM
NAMEBIS N AR, FASMBASMEEERS, XREHESMREEHIL P08 )
WRISF AL, SRS RIS A AR B AR RIR S # Ta)(Dong, 1990),

3) BAERER (800/600 - 10Ma), LALBRRIEA - SeTf H A RUM B 41 7 4 RV HiAE
RUARFHE, wlif -2 %o A2ZAERER: SN WRER (GIFENM)  ( 800/600-180Ma)Hi!
g AU Rl (180 - 10Ma),

AP AR, AdE b AR AR AR, RSB RN R R, AN A
REMEEHE, BN AATEY, FMAGEENES FERRER, SUHH -5
forde, PEPEERICE, S EREREN G Z, HBXOHTRYE X -
Vi 171 (% A S o 00 1 7 o A PR B (N 2y 8 B0 A8 AR .

AT T[] - 8 A A 0 9 b ol R R LA A A B BT W) S R MK, o e
Ky, BEERAPRERK, B EREFRERLHI AR, FRNIKUST S
A, BWAGRK SMATEMERY 3, FREREKERITZNHE 6 - S0 BN, 0
PRSI B M L0 R A, BB AR R A0S IR T F(Dong, 1993),

o RO DL B IA T Y B R R RUOREEE, iR A - SRR A M,
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DhRegk A%, W ARmEYE ST RIRTER K, AR R R e i R Y B A
f5 X, {ERTEBHBLC, HBUEIEMFA, SRSACE, & ARRK AN SR, SR
A,

AR TARMBART A B, RE0R T AR R I AR fh, B - BRTAR ] LA
PR R R OT AR, UG R RO 0 TR R A R, MR R ot
( Zwart, 1967). +P IR A8 FiFi: PO 0 10 44 114 2R B o8 1F) ARG LR AN T i ).

{E BRI A R KB, KRSt s v e, Bh - M LU
FE AR AT I SRR B Mg FREE R X &, AT R LG AN R SRR,
AR - B RIE

2 AR R RFE R R R E

B A A TH S 7 B A L B A I S I ST A M e M R, B
FHMAE FTHHERAATHV RS, SRERSSS RS 2B F&XHE, ER
e FR A 5 FEF 4% b 00 KL LB R 1 R4

Atitad PRk, AbER AR Py RS TR AR, F RS
FILA A

(1) AR K irst, ST --SeiRn ke 7B, BUAE AR R BN ) S S F 38 nl
DL R AR ETE R, MBS W P - B R WA T RIPT S ], M ARiELE
R B L BT R S S BFSC ) 1 B ok BRI B G IS U AMTTIA
P 1 AF 5 L3R o 48 afr (buffering) Bl i 6 (infiltration) 45 B OL B, LA BT IR G HER 0 K
{ mixed-volatile reaction), & H REH20fICO2E S MK W L ( Greenwood, 1962), B
WM T R AL SRR, MTECRMAE MR, S AT LI
BEp BT M KA PR A 2 AR, Rk, Winkler(1976)5¢ ) o] % K v JE 8
REEE.

(2) R A ER, (13X, B FERRNN SRR, BFdE
B, UBTFEHARENMESFERME I FHENRRE, &, SAERE T bk
FrEM AT R A RS PR EER, B, AR ERRREASE R
A RRIRE T, B MOy E TR R R

xR - MRE R, REEAETREBPHENNE & H2H
R LA — 4tk (snapshot), 7 &5 FE0T T HEMN X — /AR A (3% 3 € 3 B R0 AT BERY
). Essene(1989)7F ¥ ik Mo Jit I8 HE iR BE AT S 8- 1 AR b R 3R PR B H 0 eI £ T
H OB SHARNERD Baid, ERESETERAN (W aH. BaMiseraf)
o, ERAR R RE L, niSRERSA (RS MAEEA RS TR
£ A |6l P2 BE M7 S0 1 BT RS R R R RAE ) (partial resetting) T4, {R#E S
B 1405 A A

KA X} b 0 3 )1 1 (relative thermobarometry) & 148 3 3b 5 38 TR 3 FIVE S 07 9 40 4 1 B %
LEMISY BT A GE R REIERLE, EH AGbbs ik, SIS RGIRAYIEE £
(Spear, 1988, 1989b), 5 B4R A A1 HPTLRLIE,

& A1 07 /7 7k [/ Spear et al.(R982)YBE T AU h ML, LAS M ¥ K R 1Y Gibbs TR
aRERl, R -- RV R, RPN IR AR, X r R aE:

OEFRE G H6E  HZB IR, &

S KdT-V_*dP+EX kdu.=0,

A8k, Vok - UK FR b SR I SRR AR, Xk A bR A 3 I R OR Sr
¥ dy, - HIESRALE RO,
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Ok At L FR WA - MEFITE X R,

E\’jdu.j=(i‘

Ay - BRI B R B

QUMM - Py R, A A R B R o
. XA LBEIEAHkR, KBS - e AR ER N

d(kyhy)= (S-S JATHV -V NAPH@G/OX ), i dX,

B Mo S S, Vi Voo X0 X, KK BIRARANL, 2097000, K. B
PERSHEG G- ST E EE,

O): 4 R PR

mi=E MK Zv; kx;k

k- M ML 1 RAHS, mi - RRMMEIRE, ME - ks

FEERIEREET, SRR, TREBEARSE I L

K2 SR EER AR, BRI R

Table 2 Number of equations, knows and variance of Gibbs method

KRR KEH BRI LR
SO R MR | POERD) Spfs Vm® X dT, dP. dp* 1
WFIREATR | NPOSHLS) - NC o4k | vE dy’
RS

W feepar ARy | NXGE BRI R G | Sk, VR XK dXGHAX XY | dT, dP, dut. dx*
L5 80

B H 7R NC ({5 AU ) MK. v, kox dmi, amK, axk

EQILEATATR R BT

(1) SHHNETHTMCEIREAT LR SRS, EREEP T X-EHHPp
ST, T-XAIP - XHEKEM, WOl BT HERP - TSRS, &H8R RN
AN, TR Y s 8970 1k  Thompson, 1982), AT LA T R SR i 1 R 50
WAL, PRIV ES M, BRIV IERT YR PO EERELS, (2) kM
BOr RN, AEEE BN, R MR S, RIGEP-T-XP T X
- M W) b B AR SR R - IR AR, X - B AT A R R A
M, HTRBESEB.  (3) Spear(1989a)if 37 4 M B A3k AT 8, #IH 7 #s0H
FhE, BBERMIRHS SANTIEAGI AR, XBFRAE FHEERFE BEX
SRARRGE PE R, M ERa R, (R R 4 A i A e]

SRR, AR AL MRS, R e T A S I R Ry
B, FHB L ARR P RWMSIER, RRAERE NSRRI S
Al R FPTUME A B AL J7 ik,

MR IR E A A LB R P RRE, Mk, B
HHE - aaBed R, - R,

g 3 2 Wit o (3 1R (S L AT TR 2 o LS R T A - (5 2% N
F, FEERERGS R

3R BE PRSI
58T AR FI b O RRVRE LG, A S PR A S A 0 980 0 95 S 0 A
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Harker(1932) A F ¥ 4R M8, 8L W N R R Qo IS, JT R 3805 A SR i &
5. MRS AERER BRI, W0 B K R T EE W AR RS R R A E Y, W
0 h i A T LARE KR I, FROvE R, AU E R AR RS
JEAERRAE N B BN, (HAL O R AR, HA A PR AR, W B A A
Bwa ok, Rk, BB e RRSRE T, KR BRI A OUL - DRI, i §
P SEPIE AR & i

A5 D5 3 A A Y - T Y A R R A U IS R i R R R
- BN A R R ] LR LA S R E A RA M, e REREY, 1
AR 2 0T LATE SLAS S B A g ol A2 T s, ERLOE gk B AT R 2L M ad ) B e
FUEHE. FEARFERBK, S5afEMMERS MM XRERNE, P, R
I, HarmE BB - BP0 RS s ., BRG fEEM R e, Rdst
FEMMIES )y HAKEAEREN, HR, R REEEEND, SHEHFORKMA
HRERS HAEES WEEZ 6.

AEEMEERA S - SE LML RS TR Y Eaan En R, B
i B A s R G LB BRI AR AT, BRI AR
Bt R, i ARG & 2 A AR AL

FHRAEAWMEMAE, S8 8 VYN hEWIEEIE, ERANRE,
AR WY JE AT W -~ R M by P A S EE R I K AR AR, YR B GBS
FIEMER. i EW25ED, aaAmmets im B8 THANERE, m{HEER
L. H AT AR G0 A - GBI S B HE O I R (0 A K,
SRR E A, PN RACEAR RS SRR, Bl M R
48 ( Borradaile et al., 1982),

TR A WH O R DR S, EHERER. MMk LR Y
firy, WMERLAWEER, MRS - RE T Z R B N X &, TR R R
FHR R, Wik, ERFOTRAGE A, e PN, R (N HIESE R N Y
R RS, PSRy A LB IR R R EEW, N R ER IS E
B AU R4 ) #1818 8 ( frozen temperature) o B R, & T % A4 e
wiRE.

JF DSt Rt P 4 B A R A R A B R T R A R A B T . A B
EBE MR - MEEEL FILDAE (L) BRI, A irm TR H i
4 - BofHAs R4 FeMglt S fiastk, HEM £ AT (1), JFUE Y
ZEIEESREEREIN; (2) RREAFCEMBE I, REW - EE S IL98
K2 (000 T8 W BKeq it G4l  (3) HEICHEM AN, P8 BIHIPT & {4 A DX A8 1
PR,

E AFMIER, /5 TR W7 T 8 %4 FlFe, Mefi LR
Fig. 1 AFM diagram showing the equilibrium condition and the effects of mechanism of
reequilibrium of Fe and Mg in the assemblage of continuous reactions
(a) LR WPHTEEAG, (b)) BALHRER, (o) BAMBREN, Gl
G'1. B, BUAWH T O (7 A2 2 ey M8 A4 ( HSpear, 1989 #0Y )

{Eve 2Nt Rh, i 2 BIAG5 1- 8 B R A w3
V) ACRBFE RN, (A8 PR 2 1R) R R B 0 S8 Y,



FeMg-1 ( f14841) =FeMg-1 ( Bzff)

BHEFRY, BARNMHETT, ARGEEE BoUEEE KRR LGS
W Lo B o B BRRE S 3, AR RYRIE TR S B SR 2 R i AR AR Ao ) B b
i, MG lAEARHE. Rl il BEsGAB2ZR M H &R ESEE Fib
AU A GBS G ZE R v Ay 28 25 BB LT 19 3] 0y e 0 4 o il 1

(2) Sk Pl P& R, IR RY:

OO+ KA+ HR0=-/Ea+ B+ 4

AFEETTD, BMERNMIETT, ARAMBAREEES, HEREEAFM
Pt MAEs - Bl RO -MEMBEEGT RN (R . b T - RV
FEFe - A4, FSHATHTFENGROEM B EETL, REH~ET PRAEY
SRR M ETROMAE ., P EIREATLIMG2 () B2 () T8 E8, mMBIAI
FRMAAN, TEREHRE S0 B4R

4 7% R AE AR PTHELE

A A HPTHLE A 90 B R M B BT e, IR 06 S GG FBLAL 3 1)
B, EAERIE S AR R B Rk, RMBEE BN E el L s
L sk, R & # i Oxburgh & Turcote(1974), England & Richardon(1977), Enland &
Thompson (1984), Zen E-an (1988), Sandiford and Powell(1926), Bohlen(1987), Peacock(1989) %
fErRRTE, BB 7FEWAR, - B HPTELE B9 6LE R R ik
RS B AL

4.1 [EEHL

E LIS 7 B s B A e R b S LB R0 I i 2R — Bk
S H P (Carslow & Jaeger, 1939):

dT/dt=kd?T/322-udTidz+Alcyp

p-HAEE u- Hxt=0F A R A,

MR T AT LA FE Y A R R I A e e T SRR g S BRI
U] ( heat sources and sinks } , A,

i G i B Fourier 77 18 AdT/di=kd2 T2, S IR TERIK Z FRss &t m
HopR i ) B S, WRliE G T 4 S0 A T DI B AR R T
A7 89 4 53 AR o 2B 1 G VP 18 1L 02T/ dz2.

BB RN, SarEE e LR AERN R, REENAKREK,
U, ThSRStE cEm e, ERNNMREMETE IS, WIS EF, B
W Ry R Rt TR B R, AR SR Rt R, (8 A T

XTI (advection)ft £ HGEITiE BN B 5%, Flu(et)dTidz &5, AT H X o o[ §E
HER B R R A THERRA LIRS RS, AR S R is
WARTEA = iR E %,

AL SRR MBI X 4, DAHAE SR HT I A F8 o B Pecletd5 BHE ks ot

Pe=u Uk, - HEFOEEE

i, EBLUN R ER, Pexl, DliE8 N EAFPe<l.

England and Thompson (1984) R4 it B T 4 H 47 ATl 35 BOHIHG THd & 1
B, BT AR B SE E R (ERSRC RE, H A R R R S e
ARy BB AR HEIPTHE ( 2 ) |



B 2 #5554 5 VEIK (Y PTeAR ik A4 i 4 #(England and Thompson, 1984)
Fig. 2 PTt path of the homogeneously thickened crust and metamorphic lacies series
Teo - FERMUIRANER, To- MUAINIS AT AERE AW, To - WAEEBRE HbH 5%
And-Sil - A&, Ky-Sil- PHEME, GlnSil - SIEMER; S8 RFBRENPTELE

AR, KT F LSRR B I ST C e B, Xkt
1:

(1) o8 s i 0 A IS NS B L FERT VR, BRI MR A0t ik, JF
B L4 AR SO L Heps i) S it 4

(2) A DB A A PRI L A U B0 0 B A FH LD ity 48 B0 o 3 0
{ii;

(3 ) P R 5 s, IR R A G R PTG

(4) BotHUh ST AL SRS R4, R ARk ks R
TR E A B AATIR, AR E T e SR

[Nk, fEEngland & Thompson (1984 ) #)—HEIMA, Pl 7C M CRATER 1 &
NERKE TR RN AES, B cERSE, APhER RN RS R
HRE. BB MPTUE & B B 70 ih T I8 AR F A i sh 2 )5, msem A 1
W, FOCERARAENZEEPRERE, REERPTEGESER il FHP T
B R R AR SR, Y BRI R, EAAREIRR, tARA e, SUBRTITEAE
FOABIERBERE, 4aiiEgRImes, ol BRaREFEE. HA TR, RE SR
fii, APLABBARAKE, £X - 3RPE A s EFRIEREH.

WL H WIE T R 187 52 0 70 i A K B3 1L U #4316, England & Thompson
(1984) DIt 28 KRak et P fE MR 400k, M RBHEREXFOE BRI, fib
filggts - il FREMMGE S FEWT R B R, X —BEERHERIR, SRa5]A
A FREEEN, EREANNE, BX S M b DL
Haugerud & Zen(1991 1A X F il BEE I A G -l I ENE, NOREE
fER. HEBEHRMERER OB KFKNIERS, OFFREREMERKEE, oK
FEMEMED, O, ® “HE REM, Luxetal (1986) g X 7cmE X
Fy ik T OGS & FEBRERIK, HAEGT S ES T H8 08 0K 1R 400065 15
.

WoSE R R ) - P E BN HRLH, AR RMEEN, &4 TILa MR
S RS | R LR, ~E R R A EE AN, SURAERMER, FEE R AR R
FAER, XK h TS SR R AR sh IR B R SR 1 S S ST I X B A
/. BIHR AL, BARBEMEXBHEAEAHMES R, gty ettbigig b
75 M W X 109 708 AR BIPToR %, IMWickhan & Oxburgh(1985)1 B ] 4 37 1) 1 i WA 48 4
PR ER e KRR A HAEN M R Z MK R; Sandiford & Powell ( 1986)iti¢ [ F
HbFERG AT RAE A S R MR R Rl R (RLEI3) .



P63 Pt 410 S AR R 2 1R B9 5 MEPTURNGE (Sandiford & Powell, 1986)
Fig. 3 Qualitative PTt paths for a granulite region of deep crustal extensional regune
LESRA - e gdl, BB Xe, B- B OB, SBdtshikat, C- Mtk
A - IR, B E R AR, Wk - BTRIRERE o PTIHGE, BRI SA0 85
AMELE F SHSR (R ESIE DR AR ETA B A R R, AT - Rt ERAb R £
B - R E e

BB R, I R A BELO Y BRI R AR A S AR RIS A, X R AR AU
MR BRRRESR (IBC) MPE, AU MM TS B 0] a A sh.

— MOk, EBSRELE R HPTRGE BB Sy, BEOLE BB, B8
PUFILA: OfiE R, JUH R ATE R m KRS S8 0 i o], W 44
XSO DA BT R R DK S A 1 QBAE A RIRIE S5 B8 I 10 X ol 18 HYih R 4 2R BT 460
REE, OBsiherf, WRTES BEBKKN, WSV ERE - 1
XHIRE. A T REAERDC o7 &N A R B, R Y
R,

42 R

B BOBLDUAE RO B RO A 4 B HCPTORE,  HOE AR IR R 0B
BOREy sh S BAE (R b A A s AR08, Rkt -l U POl L 45
ST LB R - R VAR A, BT S0 R0 A I PTUGE, DI - segy
HXAUTTMOREREN, RV EEA AR, 580 T )RR
VTS A6 Wik, 458 AR08 4 Sl LUE B R B M PTULE,

JUEA [l A i SR B PTedf ik I P 4

A LR A E] 46 E 41 R AP TR
Fig. 4 PT paths of some metamorphic facies series
ek - PTHRE, 4 - BE KIS, a - Franciscan S5 8 BN £ Jr % (Emst,1988), b - 4 1 50 fil
i A& DO 5 A (Dong er al., 1996), ¢, ¢ - BRUGIEER, d, 0 - EH) 4B 8 Troi Seigneurs b B
{Wickham & Oxburgh, 19873, e, ¢ - £EMassachusettsh #( Tracy & Robinson, 1980}, #H£% - 4 #4145
HE SGF - Wath 'y M, GF - BRI #M; AF - fINEHL GF - IRKCEHL And - £TFER, Ky - $dh 6,
Sil - ¥R H

(1) WAARHRERERH OEMSEMRE, HABENG @40, sl
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Fig. 9 Possible PTt paths in granulite terrains
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