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Fig.1 Regional distribution of Precambrian metamorphic rocks in eastern Heilongjiang
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Table 1 Strata of Mashan Group
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fANEHEEBESHRESCEBLE HAY, RUAEEER., BX%EE, Eh0EXdE
E, b, M. THIURRLBREERF A DA HE, ZHUARRERFHASL
BEARAA. FERBRAE +FA AL,

EMXREREREY, TieEEhTELERERGEW, RUBEZTERDE
MRASER, KERALTEHBELMBE, BASMRT, RHEBEREHEHEX TS
f. BEAWERS. EFRFRERESHITEREE . SrBRIER, ERSGEARN
AU, BA AL EWE RS,

3 RRAEZE RN 4 B SRR Ji R B

3.1 ¥&%B

KAMBEA T ERERMHES. HERPEAMARDERA, MEEERFER
BOwWERE. BERRARAURYEAARFELXEAT (—RAAEZFHESRMBL,
B 3%—6%), XEHAXHAME, —MRBLAHEAE, AEHKA, & AF
WA, WA RRAS 2—RBPRARSN, EE&—ZHROHHRA, BLXADE
PR WERRFEBER, ANTRALESINANBRBR AR HERE, £FD
HAW, BERWEZAMOEALE, BETEERMRXR. BrRBEHARBERERR
KA BEPORASEERDSA, SEARE., AWAFERE, XERESREREEE
MAILZERTHHERAEHELS , FakE k3 RETBHEBASHITHREREY, N
TR R e RS, R R LA E BRI IR By mERRER
RERSEEONL0, EAMRAEENHKRE. BESRRBHRE. FEEHERE
EFHBREILRY. RIBEFIRET AR EHENTE, HEAHER. ALSIOs LB
BHETHARERER, AAXEEHEEAFHBERDEAREM EAERANEME
BRKHTEEETHR, ENS5aEaRRERATTH~Y. MENBREZEZRE
AR e 2,

HFWE A& FRDHBBZE, #AATER AR SR mEEY Bealah 2 iR P R
AER, KSR FHYROEER. RWGRASAXRMERARA, REXA

Chl+4Q=Ga+8 H,0O (Hsu, 1968; Kretz, 1973)

HEIRANEWEREET, SRaAPOHEE2RERWER, RENA Pyrop=
Sil+3Q+H,0, MEEHMBRIURET, BERAMARBREERLLE A, £ R/
WE, FEARTFA. REAFRRS:

Chl +Mus=And (1 Stau) +Bi+Q + H,0

O :4kX, 1985, WEETUERIIMEWH LS REREARBERERIE, KEQRFR L % L5
WK

@ Jiang Jisheng, 1988, The origin of prismatic sillimanite in khondalite Series, International Symposi-
um on Metamorphism and Crustal Evolution. Changchun, China, 1988.
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SWRABVWEA A%, BTHRAIRY P EHAEROKIEHL, ZELAHE
ARNERRESE, BZBFBRIW, ZRRBAMUS +Q=Sil+Kf +H.0, —LHRAMN
B E LA R &a 0k, "X —B B,

EZIRHRRRE TR Y, ERAEAN B RO SR ZERIREL &, BER
e A%, FRAURELEARGHTHDREGRASEAERTWEAEENALESR,
R REL RIEROFE, MEVRFEFEXBNERRBASFHLER, NEL
BERE,

FRWOEAS 2R, BRREAE, TERFESRAZBOERT, SREEK
REY), ZHAFENRHREKR. ARELEAURYR R EMETFKEIERT
KA. BEATYHLL LORAEBRREEE, AR L, TTREMARYB SO
KAREFE, BERDEREESBEZBRMTE, MEXROLASRAGZEAFEREE
KR, REEEMNSBARGER, SHIEREAE - XA EKBEREH, BTF#H
R H' i RERFET B RETE, MRENERREA:

2 K (Mg, Fe);ALSis010(OH), +14 H' = ALSiOs +2 K" +6 (Mg, Fe)*" + 9H.0 +55i0,

Bi Sil Q
2 KA.ISisOs +2 H+ = AleiOs + Hzo +5 SiOz
Kf Sil Q
(Mg, Fe):Al,Si50,5+4 H* =Al,S105+2 (Mg, Fe)?" +2 H,0+3 Si0,
Cord Sil Q

3-2 BEEA

EHARBILMERAEAP IR TORAMS —NHET Y, 854K
FESABHAERYRATHARETR. Wi, ERFERANARPSERGET S
MEAREZAMETESREESHGRARRET, S8 ALEMEL, BFRKE%
EABAEBEN MgO/FeO i (HRWERA AN 2 1),

T A P Mg/Mg + Fe [ LTEE S 65.30% —83.43%, HMEEEN & H AL
B, FZEANKEYHAL, BEE Ga—Hy—QHAHHET A Mg-Cord i il 4 7
B, EEARSHY, T, TR DER,

KT EMEA SRR SR, B —REa, RABHEREN: UXBESLE
AR, BAEEMESE, REEA. SFRATVEHLEE ERE BAEBHERY
%A, EHWHERY, EFAERTERBEASLERZA,

MARRMEEHFAEANT WAASREHHRETR® Rutt, FAXMHEFHER
RAWEA., WEA., AEBRRMTZY. RIFMEER HHEET LRSS, Tk
R BEH

1.9995 Ga +3.7195 Sil +5.1362 Q=2.9153 Cord (LI-4b) (1)
E LRRBHAT RS, MR IR, R0 EE0EEPBRETA + R4
AHE, RERA
4.6036 Ga +8.7029 Sil=4.3983 Cord +5.068 Her (S 9-1) (2)

O BEX, 1001, RLBEFRBEFERBREX (BRH) .
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T AE 1Y £ 75 e 2 (o i UL T T B EE T SR IR KL
3.4860 Ga+5.1961 Q=1.7508 Cord +3.2552 Hy  (S7-29)  (3)
RERAETHBREERERAMRER. FE2S/MECEEBRFERLFRTNAEEA
W R AT, XA, ERAMEFARARIZAAHEZETY, ZHLED , ZHH
FiNA, FEMAOEREQRAWIRER, KERRELH
0.9171 Tour +9.2960 Sil +0.9468 Ga +14.3712 Q
=4.0973 Kor +0.1469 Pl + +1.6353 H,O  (S5-2)  (4)
5kRit, EXRSASE5HHRT, Ga+Sil+Q—Cord,
3.3 RBEA CaSi0s
BB A TR 26 YRR A R
(¥ 58 T A LA B I P B 8 W A
MmHI R E 2 . AR
R — BT M AR o )
o D3 A\
H:WE Deer (1978) HOMETi 4 . ©
%, BRRAMERRE 8 % 5 A

20 80

(En50—30 Fs50—70) 4,3 80 20
SR FRIETR (En 50—70 Fs JAVAVA
30—50). BAIMRS B . 35y s + FeSiOs

F Hy-Di §™¥ Xt 4> B R¥H X ’
WEJEI]EH{] AN Yastorn Fig. 2 E;Ijttiiﬁo;%:;fpajs:if f’zfzi;yro\:ena
Ghats % Hu i B 5 A $ B g 5 o minorals "
IERFLL,

EHREA T ALO, AR, NBESRANHERATWALSAER, SEHFANENEN
HASEE® 3.6%); AAWMA. REZBAANHKZ, H1.712%—1.427%; “EAH
AR, 40.734%—0.821%, JRIABREE P EFEARBOMER, St LiFERE
SRR S B IX 4 N BE ) Madras, Paderu #X OO RB/RABECEHREATEHEARN
FEEARL,

Wy m b R AR R RGBS, AN LABGCANEEREAE, FHA
h3% S A VR i SR R R R R AR A A R ZE R D AR IR B P BT RSl IR ER
Wz 5T RKPLT. ZBRRMA

1.1359 Hb+1.7941 Q=1.5555Di+1.75631 Hy +1.1370 P1+1.1359 H,0
(XMZ-a) (5)

X — g AR R R B & A A SRR A (n S5—T7), ZFR RN 6EH
Hb+Ga+Q=Hy+Pl+H,0 (Chesworth, 1967) (6)

O R4E, %Wk, EAK, HEME, 1991, RUBALSAERARERRERR HRR) .
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BB RRER A AR EE SR KNSRI S . SERE N A LR bR
L3 ME. XESRTHHAAER, ViR EARGTFHRRSEY. RIBARSH4EP
HEBMSEMRR AR EANT HEHA KT, REEMNA—SREEAT RGOS B EEERE
VR . fn Act=3 Hy+2Di+Q+H,0 (Boyd, 1959; Fyfe, 1962)  (7)
#% Hb=Hy+Di+An+H;O0 (Johannes, 1969), (8)

EREARMEREHNKREERESARAMEZRMRKA RS X OHRLZHEIETEE
I, EXE LA ZERS. XEKSPHARKA, VHRLEHEN, ATEHER
B, BRRLEREAPERBESRRIE, MARA. ARNSEEAMERSKAHKE
KR, E—HARMFRBENHE AR L, TRRARHEAMARAZEU—E
BAAERHERIfi. EEEHERAHEER, ~RERR: ESAHMA—W, 2HER
TOREEHER, E—EREOHERZR, BRITASEXERT, EHERHRTRE

0.9639 Bi+2.4957 Q=1.2840 Hy +0.9075 Kf +0.9636 H,O (LI-40) (9)

FREL AR X MHER R BARE LM Bi+Ga Kk Hy + Fel MapaaiE, BT
R h R Rz, W RE R ERA /R AR kR EEE L,

3.4 BEA

LB ES, BEEANSMERENERT Z. BRELOFETERE AR, K
RORETEREBRESRB2 A EET, SBEGLT, ERBEAPER BN A
R AEP, EEANBSREL S T4 5, Hed 22,32—47.66, Mg/Mg+Fe=0.52—
0.78; W iy ALO; & B Fs:, 5 1.033%—1.587%, MABEMHNEER, HoTF
HRESMBBEERRYEL, Hed {1 &4 0.18—2.25, Mg/Mg+Fe=0,98—1.00,A1,0:4;
g, 5 0.610%—0.279%.,

EREANEHEAN FeO, MgO SRR Mg/Mg+Fe [ E5EEXMEAANHBK B SR
RAEPIELEE RFHESEHRX KR, BHRARAET ORI XEXCRNSREEZRE
sl

FXEEREXEABHTHHAAEZEANDI+PI+Q, Di+Scap+Pl+Q, A &/Dh
BRESERT A, SEAERBYF EHMERAMNBTRAR, RNESEBLAPEERABHE
R RE A

Tre+3Cc+2Q=5Di+3CO,1 +H,0 (Metz, 1970) (10)

&% Do+2Q=Di+2CO,1 (Metz et al., 1970) (11)
EREBES, MMEHERRBA:

Tre+3Cc=4Di+Do+CO, T +H,0 (Metz, 1970) (12)

4Tc+5Do=5Di+6 Fo+10CO, 1T +4 H,O (Metz, 1970) (13)

BERL AN, HREAT DR RA KA Mews. s Mag.qe, AXEBBEERAS T W HE
BB, RSl HRBRRLE AR R IE R 8,
RIEX A FHERY WAL WIFE, WARET T RET
3 An+Cc=Scap (14)

FEiZM B, KEAEFRIRERET N RE
2Di+Sp=Ga+Fo (Sivaprakash, 1981) (15)
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MAERNERIAAERA GEFHLE —HBIAR N, 1986), N hE AR Fi Ku
BESMER, BB AR RERGS,

3.5 AR

AMALERRMEERSARARNI, EEHEAMBs KB ERhEI . BN
W BT, HHFEEREANLZE RS MR RERMYESFET. Wi
ZRRY, B ARTFRRREAPAEARRY LT B H Alm 57.47—79.39, Spes
0.33—3.29,Pyr 18.96—36.24,Gros 0.72—8.08; JE i Bk fr 5P B AEA S Alm 65.70,
Spes 4.41, Pyr18.01 Gros 11.88, W{3LL Alm 4y F A3, {H Gros o FE&EME, X%
AHARSYHE, THRBLH. BBERIIEATHAERE, Gros AoHEHE . AR
FABAE Gros(97.51), ABEMBA. B FHEHFEEN R &R, ZEXBARBA AR
0.1%—0.3% XNAEMARMEEM KA, BRASHFH I Spessr+(29.08),
WASZAREREER MO (2.4%) FH %,

£ I8 2 AR A A B R 4y B L TE B HAIm 65.21—73.95, Spes 4.18—9.30,

Pyr 4.36—13.81, Gros5.04—26.04,

AATR CaO, MnO, FeO, MgO A4 SHFAPHMICRHERD ) EMRK, IE
HAKR R Y LENSER, RERsf— N aEEREG B%. & Alm (+Spes)—
Pyr—Gros Bfg L, BRRLEMZRFAETHERABEFEGR Pyrim i —0, RECEN
ROBEERARA 4 Tl ANAERRERAEA PO RAWRMAln +Spes—fil, BB AL
FiRES, MiXEAEA P MgO PR EA MR, EXMEEL, FRRRMTEIMEE
JREJE L% R (Miyashiro, 1953), X S4SERES ML, BRIFESD, B RERRE
X AT RS~ BEEER.

3.6 =3

BELLEED, SSHERLBRE LA RKHRHORER R EBME, BRBEREL, REL
TERM, BRTHEANERAER S, WRREERTAOFEEREN, BoRRZBRESRE
REFERN, HEALASEARLTY, BERBFEI-ANREHYDHEEE, AREK
WABRERER, SREERBEM, BorRRBERK, BREXRGZA, RERE
fE2 TR -3, AlA. SHREA LK FHETOTRRME, BRXE
VRS RIRENBRRR, ERRE .

(Fe, Mg) ;A1,Sis0, +K* +2 H,0=K (Fe, Mg) sA1Si50,,(OH) , + Al** +2 OH~

Ga Bi

B, ERFERRZAEBREZAARBHLALE, WERRFRE H, i FEL
BE K . mUkaTEAE, ARKMRASLHRZET haa TR B 5y Rk
s,

FERLE AR IR B 25 FeO & RMRIE, MO ks MANAMMHHRRET NS
EHR. XE—ZBEERRTEREART HRIHEH. B—FHEH, EARRBFH
TiO, J Al* 5P A A M TiO, & ALO: hRIHMABMHEM*Y, K RaX Az
Rar Wi HlfE M.
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BRER P-T &tkiWe, FETLLEIRMAER. ——RBEANEETHWAAR
AR RRELAGERTER, KB REATRNBEMEEGE. KU, SWEA
VE AT IZHE, ALSIOs BB P EBERA, KEEFHHKEHHE, DIk & RE
FRBEEFERT R, 2R LML, REepRLREE R ERBRER X 83 h i i, M
R E— R BB mP R, fr¥E, BE, HEXERURBEETHX
T-P%pt (F4k%, 1990), XUeih X BRb: 4028 1k A iR E TS h 700—800C, (5—
7) x 108 Pa,

kiR 2 R A R R R B HE R &, BB RARNSAERERUARA, 4
BEARESEASAPHBERGEARAEDGE, REFELEERETFA: SANSHAE
RUABAZBLRUAREA + BRAAA inE, &E P-T B L, KARNEHEE R
2 LB REA LAA Mus + Chl+Q=_Stau (And) + Bi+H,0 #1 Mus +Q=Sil + Kf + H.,0O
PR g iE . BB AR, UEMERAHALLRAEA. BRATA IR PR
HER A, HI%BHREEEAZ 7 LAl iE Amp+Q=0px+Cpx+Pl+H,0,
Bi+Q=Hy+Kf+H,0 L& Ga+Sil+Q=Cord K B thZ 317,

XU R R E P—T B LB EERE 4,

FIFR /e R P-T &85 —/ a2, 283 meLE, FALEY o3t #HiTR
BE. EHHE,

ERARBIAET Y, HEARREZRERBOEETREERILE 2,

ERER A, EEEAEET =S BARRES—-). W2 (L-) fl KWl

(XM—-) SR HRBK , 2 J%E A Ga-Bi, ZHEALAK Cord-Ga AW # X,
AT BRI X f P-T 4y 4. Bi-EE&RTLAE WM, BT B A R Xt [ —H dh i
EEWREA SE RN, FAR—FEEN EREA R R REER FhE D EREA
— 3k, 3310 B G U R A AR AR A P R B IR S AR RIS L RIS A,

%t FFf Bi-Ga #i RiE B H R RETLE TLAF H, (4 K (Holdaway and
Lee, 1977) HHEZRBIE, 5) R (Hodges and Spear, 1982) H-RHELERME, i FIH
Ferry and Spear (1978) AR E sk B3N (1)5 Indares and Martignole (1985)
o R A R AR AR R (2) BB i g5 IRAR WG, BfEE BRI TR (D (2 Ryt
B4k B ShA X BRbr S AR 4 R Ga-Bi 03t B e iR B (800—850C) . %R ESH
—EAEEH R B (6)7R; (Wood and Banno, 1973) Ff1(7)3 . (Nehru and Wyllie,
1974) B REGE, SOAARR BRI AR “Tdk” #iR B JEE 2 800—8507T,

ERYEAEERRS. SRAEFTARARETEHREEEAART HASHEAS
Cord-Ga B #3447 i BE T 3L R &5 1, &8 FRIB BE 520 800°C + . S UM SR &5 ik 41,
BAA X EF AR AREREGTH™ Y.

iy DN AR PORE S B RO 18 B A fL JE B b 600—700C, 2 $ fE 600C =, fE & LA
Ferry and Spear (1978) #tREEM (1) FiBAAHEBE (D 2—5)  {REE 650CHA
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Table 2 Temperatures and pressures calculated from

khondalite series of Mashan Group

P 0yt " B Co FE i, (Pa)
BEEL S

LU-39 | Bi-Ga | 824% 818@ 735® 635@ 575©

S5-5 Bi-Ga | 876 858 7 24

797 12 9
LD-16 Dy-Di 851° 805e 904@ 923@
XM 2-a Dy-Di 890 810 891 942
$7-31 Dy-Di 916 817 889 850
LI -40 Hy-Ga (‘.‘193qill 7"!'10
Ga-Opx-Pl-Q 7.375x% 10'1® 6,7546 X 1I]B® 4,831% 105®6.541 X 1039
§7-28 HMy-Ga | 739 817
S8-15 Di-Ga 823® 803®
Ga-Cpx-P1-Q
S$9-1 Cord-Ga 788® 739@’ 815®
LI-4b | Cord-Ga | 805 769 904
XM 8-4 | Cord-Ga | 738 692 732
S5-2 Cord-Ga | 800 747 821
S$7-29 Cord-Ga | 899 743 858
S7-23 | Ga-Pl-ALSiOs-0Q
S5-5 Ga-PI-Al:Si0;;-Q

6.2 10B®

4,45 %108 @4.98x10“ ?
4.82x10% 4.68x10°
3.86x10% 5.01%108
4.56xXT0%  5.05x10°
5.40x 10% 6,06 % 10°
|'4.29><1u”®4.27x10“®
4,71%x10°  5.31x10°

AINE N
D 2-5 | Bi-Ga | 657€ 607D 603 639©
- 6.399 x 100D
Ga-Pl-Al:Si0;-Q *
Y1-5a |Bi-Ga | 690 605 601 732 . ®
CGa-Pl-Al5i05-0Q 6.56 x 10
M 10-1 | Bi-Ga | 583 559 571 701
RA R
$11-5 | Bi-Ga ‘ 764D 7359 7120 669D 5,,©
Ga-Pl-ALSiOs-0 3.52x10° @ 3.76x 100 ®

@ Ferry and Spear, 1978; @ Indares and Martignole, 1985 @ Thompson 1976; @ Holdaway
and Lee, 1977; @ Hodges and Spear, 1982; @ Wood and Banno, 1973; @ Nehru and
Wyllie, 1974; @ Lindsley et al,, 1981, @ Wells, 1977; @ Harley, 1984; @ Sen and
Bhattacharya, 19843 @ Perkins and Chipera, 1985; @® Newton and Perkins, 1982; @ Harley,
1984 @ Ellis and Green, 1979; @ Krogh, 1988; @ Thompson, 19765 @ Bhattacharya
ct al,, 1988; @ Hutcheon etal,, 1974; @ Hutcheon et al,, 1974; @ Bbattacharya, 1986
(A ); @ Ghent, 1976; @ Newton and Haselton, 1981,

AN 5 AR S T P iR BE

R 2 RS TR 1 P B “ U ™ B oy » 1) PR A [ i A - R B R Oy T O T B 4 R AR
HIEE(6—T7) x 10° Pa, 5AINEMHATRFRARE LA EH SR Ed—5, Wi ZX
R B LR B Wl ), BRILBEIL2Z A RAVEREH kA LR —Bl . SRR AL
JRIR R R R, BT EEEERAHIERSS, BIRRGS R D DREE R
JPRLLI TR 32 B PR PSR Ay W0 E R, Bohlen (1987) O ¥pik Fh i #ibh BE 32 A8
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FoRMKERER, EXRATHERMBRESRRAERBERT, EHASTERLE
MERERMZETEEESHRBENZRMAEERTE PR EEROH BN TS XK.

VE# % {# F Perkins Il and Chipera (1985) fJ Ga-Opx-PI-Q #iiE At (125%)
Py PMg 3RS L1 -40 i+ BB A E 18 7.375 x 10% Pa 1 b Beks 24128 5 b “ TR ”
A, MER Cord-Ga EHit BB A HMEEBAA D BEH Ga-PI-ALSIOs-Q & Jit
MItREREY, RIEAMCRHEDNRBEI, FrateREDEE P £ (4.5—5) x 10°
Pa BN, HILRBMEEFTAHYRGEES, B ARENHEREDAR K, X
bR, FERRWLBEEMIX R FRIERREEE ‘%" EhzE, A—"HARBHERAT
B, MBEFANERRESKHESHER ‘Mig” BELHEEL, EHBREAS5AM
ANMERETANHRMREERRBERT, EHERHDAY R,

3t BRBLEFRH MO —— SR, A8A. EAZBNRA SRR
g, ARG EHHEEEPA 700—750C, FEH(3.52—3.76) x 10° Pa, HifE, KD
ORBEESEFANT HEASWEREK, RAKBRRBASKREEEFAMEZE, BhaE
MEHRTBHER—B

SRR AMYEET RS (XM8-4) REZAMEBEFTRARREE (S7-28) AR
iy CO, Bk HETIE, 8 Sil+Cord fAHTEAEMIYS—EEN 230C; Hy+Cord A4
thi—B BE24 350°C, HEEHH 1.7 % 108 Pa, I\ HiZEEEERKBT BB, X B
e RRER TR CO, ERERWBMABEMES, REZHMERIERBHER.

5 ZERfERIEERIDELE

PAETHEFTEAE H, BELREILZ A RA R RN SRR R, EEzE kL,
FELITEE A2 FAEFALH T RAREH—E AN S HE— RS RN RN .

AR fANA R R B d i, EREREAPHERAEASAXERMAERARA.
%z, ERAAEERRURGSAPHERILEA. +3FA, FRNERBRESEFREL
HPEMEAEES R R &G, ERAREANSHANE TR RA LR
RUBGTE, MTLASERYEIEZE R KRB A S AW, XS RAERAATHT BRI
Pk, RBORER. TFABHERIEM (Hoschek, 1969), HSRBED FHith X s
BEIL2E S AR B B i B R (4K, 1985), HEMTIZM B A9IE B4 HA530—560C,
(3—4) x 10° Pa,

EmmANERERITER, ZREREPHAZHERAIEE, 2REBRPEA +HK
o W ARNEMEAHARLER, H2 8 Mus +Q=Sil + Kf + H,O F¢E & B F97¥ B4
(Althous et al., 19705 Day, 1973), FEBebLa M N A NS M B & R ES o
24 600—700C, (4—5) x10° Pa,

B Ho v R ER M B B KRB R — B, B AR BEREBERIEAPE M
WNEMHEFETERMARNAG. ERASBEGRBEEREVDERARE, BRZERAA.
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Fig. 3 Prograde variations of pelitic assemblages in Mashan Group
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Fig. 4 P-T-t path of granulite facies metamorphism in Mashan Group
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Abstract

The Mashan khondalite series in eastern Heilongjing Province,China, was
regionally metamophosed during the late Archean to early Proterozoic
and subsequently underwent migmatization. Two zones of progressive
metamorphism are recognized:the granulite facies zone and the amphibolite
zone.

Studies on their textural relation and metamorphic reaction reveal that
the metamorphic rocks in the granulite facies zone have undergone three
episodes of metamorphism from lower amphibolite facies to upper amphi-
bolite facies, and finally to granulite facies.

At the stage of lower amphibolite facies, in high-aluminium and alkali-
depleted rocks, pyrophyllite transferred directly into prismatic sillimanite,
whereas in normal pelitic rocks, chlorite and muscovite formed during low
grade metamorphism transferred into andalusite and biotite. The P-T condi-
tions of the stage are inferred to be 530—560%C, (3—4) x 10%Pa.

At the stage of upper amphibolite facies, muscovite in high-potassium
metapelites was converted into sillimanite and potash feldspar in the presence
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of quartz. The P-T conditions of this stage are 600—700C, (4—5) x 10°Pa.

The granulite facies metamorphism is marked by the appearance of
hypersthene of metamorphic origin in mafic rocks and some of pelitic rocks.
The “peak” metamorphic temperature and pressure of this stage are 800—
8507C, and 7.4 x 10°Pa respectively.

After the granulite facies metamorphism, with the crustal thickening
caused by the folding or thrusting during regional metamorphism, isostatic
uplift of thie crust resulted in the formation of cordierite from the conti-
nuous reaction of sillimanite+ garnet+ quartz . P-Tconditions of the stage
are calculated at 800C, and (4.5—5) X 10%Pa.

The temperature and pressure of migmatization stage determined by
Bi-Ga and Ga-PI-Sil-Q pairs are 700—750%C, and (3.5—4) x 10®Pa respectively.

Mineral assemblages and metamorphic reactions of other rock series at
different stages are also discussed.

On the basis of the above discussion, a possible P-7-f path of the
Mashan khondalite series in the regional metamorphism is given in this paper.

The similarity of the P-T-f path of metamorphism of the Mashan
Group to that of typical orogenic belts and its uniform P-T conditions on
a large scale suggest that the metamorphism of the Mashan khondalite

series occurred in a regional orogenic background.



