LF¥ETHE -
FEEREFARREHNEZRES LIAR

FPH

(L3 100871 JERUASEHESEE)

W E ONFHEEREREANRETS N (DUBEREFRIETOEERH
BOMERARIEENAERE, OB P-TRBIENDSREARNE. BSRER
FMB A L BT MR T B ERS (steady state), RTEERM B EFHERRAN R
MESHATRARERNR S AEREAREERVARBBRTRESHBRENBSEY
%, PT RENTFRANSFBT THLUFPHENEHREFRA AHLETERNE. XM
BRARTH LW,

min BEF EHEE B EREY ERHAER P T 8E

R BERAFAN —MEEF W RSS2 PK (geodynamic perspective), H 8 F it
2 — 5 b R A ot T S A AR R £ B4 B I 3h 7 1 B2 (dynamic geology ) 85438 1 i % (physical
geology), EULE RIME R HEEBRIEM — SFEWEER. RN ED HE —F
BELRERARAETIE—SBHBU LE5E ERNBAER. HEBRFRE . CEAEMER
K E LB N ERNES,

FREARMABMERERES BELFAEE THEF AN —FAEXRTESHE
EmtfER, EREMINHFHENEARELNEEST Y. BHTUR, X—FENEBES S
2% (crustal geodynamics) T XK HRRAMW —TEBERLEE. EHEAMRURECERERATR
w5 Hofh 3 AR R 5 B0 R SR AE BT 4 o 1 RO RN # 15 R 88 A9 7 IT (geological content) B4 &
TR AEAR N ERERUELR LR, X HM S NN E aF
WHRAEEHNEEERAESN, AXREREARRILURABHRAREDL —&F%,

H Lyell @XFEREAUE, BEFEFABHARET T —TEHIZH R, A EHE %
BREREREB. AR LEFT AR MUREFIAZTNESRENTFRHBE: IR
REHRI EHTEGBRLLP-T-t BB HFAEAI3H 1% 7 [ (dynamic perspectice) BT R G
E.

1 DIREFR IRRNESSREMN TN B

BRI RREBEEREAFRERENTHN REALG R, BB KB Y 1850~1960 4, &
—RBEERUSRERITNARELE, VARG TRENER . FR T EEFEERK
HAWFBH, XREARBEFHRSIRELRALFAILHRE. AFINESEEAT. B
TR B R AR R B oy ZE B M e S, P KSR - F DB N . ik
B¥HRERFATHAEANELNERRAREARRTEREANEE, LA EREFEREY
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R AERNERRAR, B A% E W Harker (1930) RMIE ;T 5 — A, — AT B L F 2
KM FREEREREBEER XN AN R KA R X585 M3 4 (regional
contact metamorphism) , IBER E XN REMEREZRTERWEEFTE . X—F B LHRE
SETHERAAR BN DN FEREASERI I HSBAR, BRI T2 S
MAERRTHFERNE. XABRROIERE—TNRYBSE, YA THRR, HHES
BRAFRER, EYERAESEREANRN, ANEEESBRAERNER-EH&SR (P-T
regime) &5 5 Jf1 #F F (stress action) % — B] Grubenmann # Niggli (1928) 38 H W R 2 (depth
zone) W& Lok, X—BRUEMHF—F RBIEH T Barrow MR R E &% R X8
ME—WBRE . T A TERT-RRAFHOmMBERRE, —, X —2R Ry Rttg
60 £F 4% LARY B9 — 1 S35 2 . (ruling theory) ,

REFRANXFAASENMERERORAEBRF M ETHEL, LT DT 6 H#
(geotherm) B8 B &b F B K75 (steady state) . KM, X— B RERERER FEHE T
A, BEA ST B ZIE (ixism) , BT 8 RF A E L (immutarieity of nature) B F I, FEE K
ERBREERERARENALERR, EREMRTONENREREREN, B ESE, ML
ENERBEREFE EimMlBEMRH,

2 DIBtRZERMEZEN ENTENE

AREARSHNEYEAR Y ETE M AR AERN AR ERET DLAH M S
B, dEMEBFRE BREERANBEEHRNHE, RINLRAFR., LRy
ST VAN ERREH RN FRRTE L KRR, B TREEXEHBERNEH
ZREEN, FiE 60 40, IR (Miyashiro, 196 1) 1B B & 4 & 50 H 632 10 5 44
E-3::: S X —{B AN 8 — 2 B X #0308 — 5O M BB B Cunique geothermal gradient),
TR 9 75 L BF 5 86 B (metamorphic field gradient). % Bh T 58 % g4 R 5% 3t 4 40 & 59 75
RENHE SRR AR ERABRTS HASE—EEM— R TN RAE, 356
RBRHEHSKBHEFREHRE,

ERARNBREMET 2ARETRENER . BY TUS  ERMESAETZEM AT
/AP RFF MM AL WETIAT H RERAE R (conduction) B BEA T FE, ERFKZ I KT
KHBRERATEREASR. H AN ESKBHAEFEEEER I WEBER . SETHIER
RS —H M, FREFPBEBEBSHENEEA BE I TRTIREERETHH
RHERARFTHMROEE -EANRE (D . XA FRVIE— IR X 5T, H#E
BEHENEABRATHRROBERS. AFEAS  EREET TRAFIEF —RIET R
FYREASHET BT RARNMER MEERE G ETREA RS FNAE-EANR
Z.EHE CHRBHEEME LS, AEFTRREABSE IDEHRANABNR.ELE. 0
FREREEN. B THARERK RSN WL A BLY—BOEEAR. SILWNERLE
MR RS X RN NS EEEH A NERN TSR H R SR RS - aERiE S
FREPREUERHEFMEENERCwart et al. , 1978), EM20L ERA T4, T HEFER
MRAEERE- T RKEREFTSHMER BRI . 3E 3T W 5B - #4 # 800K e,
BRI T —AETEZN KEEN. SEREAFXNRFREGRRTHNE, RIFHT
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R EREARESABWENREELRENATEERART M ENRIE. BAX—X
s AR, BT AT ERANKRE T RF RN LM EORE S 1 R0 T,
R ST RS AR SR — R A AT A LA A 0 R M D R
L R AT B AT R MR E, ER AN BB B,

3 AEERARERS#H B

ZFRAE A 8930 715 5 ) (dynamic perspection)BF4Y i T A< it 4280448, B Wi{B4 F 3140
B, TRAERERD P-T-t R (P-T-t paths) FIBF R 0T . X — 50 H %77 1@ BB 50 528 I b
R ERFERBAARET X, RAOFXREETER P-THHSF T ENE . BHEHHE. &

SR SEAE RN EEBR B Gibbs 73 (Spear, 1981), MRREHMEART , B ML
HWRATREHEREMBAFERBERED AN KEMHNEURRESESECRRGMA
EHBEP-T NHAEREENFER. B —F DRI AR 22595 5 R 5551 (con-
ductive mechanism) 7 #R 8% , il i3 # 75 ¥ 46 i B 4 A5 A A H 3 8 28 50 (thermal parturbation)
¥ 5] P2 2 (thermal relaxation) B @555 th 0 7= & B MR (geotherm ) I9AF 4L, BB HE R 1Y
P-Tt @2, FAEMHUBRNEFRAERNNR AR X —AREEIBSE A HE
HERKE,

RFERAL KRB TFENKBAERRL SRR EETNAREZARERT 4
KA . Oxburgh (1980) B # 3 13“As we know that plate motions are the surface manifestaions of
a terrestrial heat engine operating by the subtle interaction of physical and chemical processes and
the transtormation of thermal energy to mechanical energy” (194 1), T} Verhoogen (1980) #,iA
3 :“As deformation and orogeny are esmmonly associated with regional metamorphism, orogeng
should perhaps be described a s a thermal disturbance, rather than a mechanical one” (1391).
i ERER - B RS - WEEAN SR —E"HES, DSBS ARERE. N
AR IR ARE, TREANRENZEE - T A - BAREERRB 03 H %
R, AR AAMNREER LB AHBESRN HEHRENER S RE.

P-T-t WIBFR AT A it 2 704E {8, Richardaon (1990) FF 1 1A IR T 25 FifE F 6 iU nd 2 o & o
B #msh Sl R AL EH 59 B B R 2.t JE England R Richardson(1977) B f& #b 42 1
P-T-t % 1. % i #H # (metamorphic geotherm), X ¥R 28 [ BF Jb 8% & 0 Hi & #6528 (crustal
geotherm ) M X % ., B i, England Rl Thompson (1984) B T U T MET R EAY
P-Tr P B REAHNR T EMNFIUREX (IERR).FGE, P-T- RBEEHRSE
BT EREAME RS LFRERERNFRIN, AP R ERL RS K (Harley,
1989) HRMEERAZERFEATRRBABFAS HFEHEEH W —,Haugerud F Zen(1991)
HRZABWHRFERETORET HT KA ST AN LT RERO TR, & 0T R
B2 BHWEREEERKBMTFHEOT YWHE . Gibbs F ¥ B A A (Spear et al. ,
1981) , 3 i iR F i1 A9 2082 4 (data set) YR 8 e i+ JEAY B B, ) 0 30 455 A3 7 48 I b 9 S 1)
EERAERHBRHTA—FRI%,

HBEARBIX—FR RS, BEVE SRR R RT3 o a0 1 (% 802 ik 6o s
RHE.FEHHFETE, K P HER S I B E M (anatexis) . X RAE F i 3B 47 | &
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¥ (collision ) R FE {8 (extension) H#t —H BF R, P-T-: P, 28 MW /K (adiabatic decompre-
saion) , % ¥ & (isobaric cooling) M HB R L , S M X MHERE S P- T REHH —+ @
BEXHRAESBEHEHLRNEHFER P MM RE, WAL S B HTHFEERNE TR M
| ZH-SHBER.EK CEATERNE, BEIEATE,

4 HBFRIR

REZHEFARACSER . BENELARTEZANBR.BREET0ERK, B K it
B BRI RO ZIETFM AR, THAT KREMRR, B ERPIR L EsE
EREZH, KEAEHECERRMBEF AR B .S0ERUR, B LAENE T
THXBEXNRW, &2 TER AR R ¥R, B2, i THARAE, SR 5T B
SRS RBENTEES, AR T AR SR R R 825 0 0L E % 8 8 i
FUEMBRFERR P EREBH, A MRENEBE R LB MR -2, %
M RS EFPEXFMERN . X -2 REFEHR I REHFAF N S, LT R
ERBATL, 0ERAMME EALIERRR, BRI AL ER FBMH S S SE TR
Xt 28 B A PR 9 A R (R] BB AF 34 B R TR MR (Dong, 1990) BR E4S U, X —HEHARMBTFE E
BREMEE, AN EEEREHBENNS, AR —FEN BN ERN TN EEH
RN E, B R RE S T ST R R, P-T- REMWRTHR AR a0 — 6%,
HEREAERHECE RIS TERRE, BRE A F#5 LEEF AL
AR P RRHER, KFEXEXEBEEE, I Gibbs 77 ¥& 50 B, MR8 75 5 F et W
HR X B K T 8B HE IE (Powell, 1985) , AR P-T- 3 4 BB 6 UMb I 0 e 8 15 5 o 4 v
HRXRSHNRPAARATHR. BAXEEMBENPR, P-T BRI ER L BT,

THRER.SFFAS KB ERENBRER H AW 3 (petrotectonic history ) 7 [ 1
B ERUSIIZMER, B S0 7Y R FR P UM R e o B, 7
R A IE (geological context) MH BT RMRE T A0 KoM IR EE, 38 M & 7 (] T 3 B 4030
HERBHEFRBERGAR X—-FW, B FECHHE D o900 0 R 80 15 5138 00
8 IERFMFE, 3 076 X 5 B9 BT 35 5 (granite topology) BT 3T, ML 4R & B0 AR Rl 80 K M M0 5 3R 48, B
NEREERHOARMBRAMMUREEARSRS RESHEM T K b 5 Rl g8
. B ATRI 244 T ARS8 0T AR T8 8317 750 30 Bk b 22 7 AE 5 v —
BEXHEAEHHRE TXLEERXEINERER SR HR, HR T LREE, TR
HeHRE  FAERBERBAEN TG . BRLEAFER, MBIIZESETAE., NS A%
RALE, - SEHESARYNBRBAHGAEETS NFRAEZHMUHIN, EIIFFNER
FHEEE N XBAERENTY. HENHEUERRE R BHES R 0x 5L E
HREEEMANHR, Ed—EHERS AT B F5E 57 55 M TF97 R %) 87 2 07 fE s K e # ik
FE MBRMNBARBZEEARFREE KW EE R PR IRE e — =, A8 N
KEBERELAW . MAEMIELEAH#TRE LY AR L FEAESHEART, RRETAN
FRRS,MABENGHAEREBEHEDH, BREEREERMORB), BILEEEHK
BB ESEH A UFEYE XA RANEERERABER R M s m g, BB
PHEL. SERETH N EHRARRAME. RNAEFEI LB L EELEH",. HE
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Fam. s a3,

? o 1 HFTE TAE B Bt 76 T 60 5 S 5T R R A M T /R B0 2 B HE £ . N5 R4 A 2
LR, B4, (IRSE S MR AN AR R E KR E, F R £ R R A 6 RS, —
EE. EHERE. ABFATEA AT RSN EFENEERES AT TE . REL
HEBREFOATRERATERLTRS  BEKRFEELRAOERKAFE, B LG
A PR 5 T R RIIE I AR, B L B S X AR R 8 B R
R R RN RENE TR AN N T, AR SERERE—

{545 EARAY (A1
FEPRRE TR, AR ERAL, LEMNL, F B ETHFZHK.
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Some Trends in the Studies of Metamorphism
and Their Recent Situation in China

Dong Shenbao

(Department of Geology, Peking Untversity, Beijing 100871)
Abstract

From the geodynamic perspective, the development of the studies of metamorphism can be
divided into three stages viz : (1) the steady-state stage devoted to the hypothesis of depth
zones; (2) the transition stage expressed as the metamorphic facies series; (3) the dynamic per-
spective stage the beginning of which can be marked by the study of P-7-¢ paths. The hypothesis
of depth zones is based on the supposition that the geothermal gradient during the progressive
metamorphism represents a kind of steady-state geotherm. However, in tectonically active
zones, a steady state geatherm is theoretically never achieved. The metamorphic facies series in-
troduces the concept of heat transfer notably the conductive mechanism by showing that the vari-
ation ot temperature with pressure (dT/dP ) exists in each metamorphic terrain. But, it still fol-
lows the thought of steady-state geotherm as its P-T path that can never be the case, Despite -
such defect, the metamorphic facies series is still recognized as a bench mark in the development
of the study of metamorphism, and has promoted further advancement in the realm of dynamic
perspectve. The study of P-T- paths followed by a metamorphic rock commenced the era or
modern dynatnic aspect in metamorphism. Based on the thermal purturbation and successive re-
laxation related 1o grand tectonics, a forward modelling involved the basic heat transfer equations
and the inverse method relied on the geological observation with the extraction of relevant ther-
modynamic data from them to trace the P-T-t path followed by a metamorphic rock notably in
the thickened crust of an orogenic belt have been employed and fully applied in metamorphic geol-
ogy with fairly success. It marks a creative geodynamic stage in the studies of metamorphism,
Yet, some key problems such as anatexis vs . metamorphism, convection vs . conduction mecha-
nisms, collision vs . extension and elaboration and distinction of P-T-¢ paths with various tectonic
settins remain to be solved. ; Some recent advances in the studies of metamorphism in China rele-
vant to their pitfalls in dynamic perspective are also discussed.

Keywords Steady state  Instantaneous Geotherms Depth zones Metamorphic facies

series P-T-t paths
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