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BieZs HERERLEERLEZ S EERAMNEXNYFREEMER T XS B.E.
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EHENMERKMKEA, T HREARKHET LRV EESA XV EEN S
AR EE, RREX BRI E, S EHETE. R SR RERER, D RS
WACT R AR HI, B KA W E AR — A RAIK A A | BRI, T R 8 26l
FENEAEISRE., A0%E TR, flin W. S. Pitcher (1979 R G 5 1 . “ 15 32 3th
BT HRUFRERRA R EAHREEN SR RE . BR, #r— o FE et
SRERXMTRELERR.”

—BAABRRAEFEERE . BN TRERE ERATRBEEHNBHARR
7650 A4 AE i DR s 38 i B (H. H. Read , 1945, 1948; F. K. Dresches-Kaden, 1982) ; 55—
RANAEREHE ERINERHERSRARBEL MR N. L. Bowen, 1928, 1948; O. F.
Tuttle and N. L. Bowen, 1958; M. Walton, 1960; P. J. Wyllie, 1977; R X ,1993).

AREHERBAFRHERETHRIER S N TEREHNESRENTT AR . 2%
ERTHERBER REESERTRA EAR REEBERBEL, 2R BELEETRL
. Z—REMAHERNERE HELRBA” BRI AR BAR . 2¥EBAE
%Zﬁﬁﬁ‘ﬁgﬁﬁiﬂﬁﬁyﬂﬁxiﬁi BHREBHERE R=1FB. :Aﬁﬁﬁ‘ﬁﬂﬁiﬂzﬁﬁ
" HBUTRRRRE.

M N.L.Bowen (1928) FF 5| Attt 2 hit, St A WX 7B AR B3k 54 A BEMN
BREHANERAR. HXXHRTLENRRERSAREREZ THENEEE RO TIE
AT B8, A RME X 1 FRIREE

FEER EERERE I 70 FRE, AT RIBE K S Y R BRI B 1
FHIE. B T AL R A RE AR " KR 4> 778 (B. W. Chappell and A. J. R. White, 1974;
H. P. Taylor, 1977; S. Ishihara, 1977; Collins, 1982), REWHAE R 2 HE Ve XN H
Fo- M ETRIR(1983) IRTT RN (1984) HE R BEE (1984) RIFABRE(1984) . BIB LRPFS, 1
MAERKBRHAERFEER: (DGR ORI EE@EEDD: ) TiERER
W) s (4) E SRR GRIBID .

BTk R, ERANRRLEE  BRETEARBARETNERY T R,

F—F BEBRNLEIEN

X HEMGT WA BEL S EENEI N, EMNREgET SR AENEE. B
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b SEBEILE R AT INREAE M IE.

FERTEE R AR R = B, A RS — B B E o] DU e B S e L AR
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HRIERERFBAKKIAR BB E AW Q785 #EH 48 22 Grampian [ JkE IR R
Hi. X— VRN FEERBERERA SEANTRDEREAE. BR, N ERIERSHEIR
£, m RPN ERFELHFERH

WOERFHERAENT I EFHUE T EHFNELHE;

(DL AP KA BE KPS,

ERBAR AEBBRETE - MEAFL. AHXEBMBEE _NMEFHLFESH
M EEMSENERTANEREAETMT? XREER AT A", Keilhau
RRERFRHX—MANEE (DE,1979), '

MPBRERIIFE RREAHEZEREHRATEE:

(D EFHH BRI

(O EAMERSTE.

~ Daly (1903) 4 “TRi” F3A RKE EF S BPFE ARG EE . [BARIERA
FRBXEK EABCE A R AT etk BB B A 1000°C B R Hb8 3K,
REBAHYHERER N EGRNAER . XIATERBEMET, ROTEEITE 104
HITIn, BRI A R EE B N E B SR 500 E A, R, B KW S 608 T kiR
. BAEABERBEYRESHUEMARYHRERKBBE. NREEABAEERE
A THA, REREBERTHARZENT. MI—HK- BT KkZEMRE—F. FEK
BRREKAERK, BEAFEMAMERERKKBRRTTERMN.

BRALEERE, AHNESPNERSRBBT 20kn A=A N ERAE ARE
LM L. RAEWMILHIEE, CUARRR 7 10 5 18 BE B RIVOSIRIE 16 M 8 8 T ik R AR 25 )
AT REE AT . EASE SRR & AT ERAE RS L4 A 3K AT 0L A L3RR
RizBJLABEZEJLA BT AR LS (BRIER 1538 70 &) 8 3 A Rt A R AR e 4 o 1| P 3
% B ), BRI X ST KIERE BN AR R AR I, ﬂ:ﬁﬂ:@ﬁ‘j#‘
NBARHEEA .

FHRB AR T ER RN SERE KR M A8 KR

JERFIR ERERE LA IE PR LEE OGRS 6], Y18 5 5 35 R
(Dixon, 1975; A.R. Berger 4,1975), (B XK RHEMEEKENRKIR EREATTEFE
BREARKMBER AL H/LABEZELTFABEMBE. KHRBRETARSELH
FHEEAPSEBEREZNRRER A MEB (Turcotte, 1982; A. Castro, 1987;
Climens& Wall, 1981; Arzi, 1978),

J. R. Ramsay (1981)ZE#F5M H IF. Chindmora #{kat523 T Cloos (1925) B S BRIE Ik
B, EREBEREKT I 0 Lﬁﬁﬁﬁﬁﬁ%ﬁ%ﬁﬁﬁﬁ@? H. ZERIAR SXKBRREE
B IR EiB3h. BT AR MARBIEA, S5 R, U E KNS A MR ER (A
1-1),

PR SR EHEAN AT XRER:

(D BETEFHA# RN T K S Ltdh . 3 ﬁzs‘ﬁiiﬁ’b‘ﬁﬁ.

(2) 34T JR R BB A D SR TN R 48 S HRBR K, ST TR RO WEE%‘*B@EEVQ& wees
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Ho ARG e K17
QYA AT HE S &AM A KR 2 RS FER B E (A 1-2).

M1l SHRWRES

)

1-2 S EREERRAE R T S B B A A

I8, TERE BT BUR KM SR E BRI AT S R AFERN, 5
e =R PERRHMER ST GENS, 1980 PRHARIIEE. KAELBHRY
2200km®, RAFIB A RME A  AE 1-3 BT, 5 3 2] B 00 i iy 2 AR 2 2 L PB4 A A0
MR H B SREREX B RO FITTARER MR T SEENKHE
Ho

1980 4, 2 H ¥ & H. Show HHMNI N1 5 Griffith HBBESEAEN RE T4
TR MANEBRREAF ERUZTHFEMNEBR S TAROEAT SHRMHR
WA T B FF A — B IE BT 46 5 8 IR (B AR 4%, 199D,

HYT KRB RYARMBREHEERIB MR PHFE R, X 532048 %
HEEARBREHEERF LW H . RGN B LM LHGE, RITREEBRE
Rt 2 £ HAE K BO W (I B AR R0 48 - 5 TR B M R AU B0 84 72 1 T i 2 40
BREKRREE AR KR L5, SUR RAS SBT3 p 35,

P EERERY RHEAN LR SIRPRRESER PIHEE EFRIBWHEA,
T B S R 10 U 3 BB KRV B (TR R 0R, 1993) X TR — 24k B B RN B B Y =4
—BATTRTER K Y L RE, WM RRE - BA =Y. BIETRR, SRRk
A BB — AR 2 Y 30 SR AE

ERASER BERRAREREHANBHE, BERLHT T ARNOE N, HES DR
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R1-3 REUEERBERE
(FREEWSEBAEMEFER

EEFBRERAOABBON T EXRNEFLZ —FETHIER ST RREE. RIUETH
FIEFD? B AR LA 1Y b FOE E SR R EEUAR 2 RURIEX 5 A5 BT S B MR 4
B RPN R ERILX — RIS NG AR, B X — PR 2 88 e,
A Z MR RN BRALA R U —RES? AR, B — R8T
HRR N AR BT A R

BRAA AR AXEREREREHBANEARR!

FH KBS REFENANEERK

BERBAWBE, RITARNAEH B RAENY R AR, MRS
it ERMAREE, T A EHNE RN AL S KR, B 2EETLURESEEE XA
B b ERALE RO XMEAR B RN R EFRE RN TNES.

FHEIENEBEFE L~ ARKE £ B Hawes 5 32 H New Hampshire Albany
R AR HEABEEERYT Y Emerson 18 1 53 iE M Worcester 16 A R B A
BEEBRN:; MBRKFE Lawson EZE YO8, FIGA BT EM TS, VML
B (V. I 3,1979), "

B F i EE BERBEIRFRAAR, T EFERZ - RRABREBRECFHEL
H 300 R Z EEARSHARXABERMBH &M, SIAEIARMBRSIERE L
B 589 1 70IR B AR HE R AR, BE O B SO K3 R AR (TR 2B B 5 HR, EhiEg
E LS5 HEEZESTREE IR . A P2 EEHEEREENTE R EER,
R B LW RN AR VERE 600 CAEL) BB T HB# B .

“$¥5 " T FR IR The present is the key to the past, X —F k¥ 3tibFHE &
KA BRSSPI NIER . HA T %2 LB, EHARMA A KRBT 5 &, U E —Fh
) E 3 HE . BEAR L SR AN S LRI AT iR, X BRI MR & S A8 [ E. U
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& La R

MR AR EXRRE, REFEKENRIFRETR S0 T &4, 02 B ER RE
. s, Mednk, RS REN TS ERERER. XRERRERES
B E TR AN REERAGEA, AT TR ERAELR; 3 &K RTR
RAGER, B3 FHA RSB RAERN. 08, AT T DUHES X BT T £ 0 R
FRR R, AT BT X L B K 30 11 R B3R B B 13 X RO K 30 13048, TR E B 214k
R

WRUTHMREE, FECRAENTRE ST EH, RITHTEEEME, LT
HRWHELRE. Hiit B T ENATAS RN SR FIHE.

ERBRHE LS HRESIEH TENNA RERERBEHRPHERRK. R
B RRARBTRESHTAH I RIB PR — G LRSS, TRER N, B
BEESSAE, RIBRBEES ENFEAASSRE AL EHSAE . BEE
AR B 2EAKIE, AR SERBERTIHE. NMERENR NS REBSEENFERS
HENEHE, TREE— DIV, DR NP ZR 4K EESERT
AR MM ERAFEARBEARERARBNER SR ES . XERBAEREGHRER
e B R T AL R AR LR 1R .

EEPERESEEINEEEERGEIHERARMZE, ERTASHEE KK
B REBEFR ZRPERER BN BN BEL T Skm 4, 52 50 BENE R
REERGEHIF,1989) . FMEMERBUZR, SZEMDE D LHEEEEBFER
BT (B PNE, 1980; BRIEHT.1986) . WR XML RN T HEMEL, B4 47
KM EU TR ABLERHFEASHEE KNERE., FEXBAEEWERRE
iR AR K RERER, EEMFEES R, EAMBRBEELRERERBZ.

HRIRBK A (1973) $ 3+ 3T B AR 4048 B B A 0 s IR AR BE - B A BB AR A 1L Bkt
X H 75—175C /km; ML F LXK K F 100°C /km; FFEE 1) Bk b X 3 40—60°C /km .,

PR sty P I 2 Bk, A Bl PO SRS B R A b 3 R4 — AR 2 0. 9—1HFU (37—41mW /m?),
T R Bl df A0 rh L 30 AR A3 L % ) % 1. 5—2. SHFU (62—103mW/m?),  E B # (K. C.
Condie, 1982, ME DR MM X, BB EEN BN FHRRME R 3. SHFUQ46mW /
m?), BRI K 4. 1ITHFUQ70mW/m®) (¥ B %, 1988) , T W, K55 iR B 35 R S Teat |
LF R 6] AR W ER R

NG B S0 T 3R B8 FE R L 2 T 0 B RO T BRIR B, TE i E R AR,
R ESLH RSN NN, EHRBRAERERS . ERREONRER TS
SR H T R BIR R S AIRE R ERNE.



FE M EIA AR R

BEAR 55 PR BE 5 10 RS B I ZEHY » R 28 th BT 2 58 I U A TR S R ARG » [
BAF A& T A 883, L R A 2Efh. SCHA A RO HE R X 2o ) RR R SR B T R 4F

% IBREFEHRAT
H.F.G. B8Q8OZ AL E TUEMESE e I KFHF T EAH#ATT

—RVIBIERER (R 2-1.2-2) , 5 R EH.
X211 FERRETELIBREEANBERS

N BHRPEH2 AR T EGRESTF)
670C 675C 7651
i % 42.1 32 34
W-&E 47.45 386 26.5
WEL 10.5 26 31
235 0.0 6 8.5
B (R) 31.0 49.0 73
ERTH980)
22 THERETENSBMEEAISESRS
N ANREPEATHTETSREFET P
690°C 710C 730C 750°C 780
" % 41.0 36.0 32.0 35.0 38.5
HKH 37.5 . 19.0 16.5 4.6 13.5
A 21.5 38. 8 41.4 39.8 37.2
SKE 0.0 3.2 3.1 5.2 4.8
- =3 0.0 0.5 2.0 1.3 2.0
PERE 0.0 0.0 5.0 4.5 4.0
Bk (%) 23 48 59 68 73
{21 578 (1980)

1. AT 700°C LUF BRI T BIE 3 2 RS I R B SRR AR Y

2 B EMERENA RTINS ;

3. ABHRE, BN RER. A MOEE. BERENOAR SEP&REA 2N
Z. HEZ BEARZMAME, EHERENARUEEH RS EH K.

XY E 14 (1985) MR U 7254 5 AT R RO AL SE B B W, 1 2 X 10°Pa K /IR, 26 5 A O %)
BREIRDT 700C, RBFRBE K T7T0CER . BHRE—ZLTF 100C(F 2-3), 5H.F.G.
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