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. BRZ R HHEHEE,

HERFETRERNFRZE AHEEESMENTIHMRTUREELZRIRATE
ZF . FEEA-TL2ERARANEERE, FHELERSHESXMEEIRHE T (geologi-
cal context) I BEFHER. EX—NEP AT EXNEEFEEMFEHET SN E
itz $e T EEE . T 15324 R R IE (crustal anatexis) =3 HIEE]AH L HE
BT HEHBRMRE. B2 .M FHEFE HPMAE T &RH (restite hypothesis ) FIEIE
{Bif (mixing hypothesis) JE R I BT ESHEHACEI BERER . XRERARREERMAN
PNERAFFUXESFERTRE - EEREANEE LT REEMTEEEE SRR
—EREFRAX . AFERENTANENREFRHFETERRNTR L ZSFMHEALE.T
MEEHEAREZREXSURSKXKWREENBRREGNEIE L.

2 HESRIF HO TETE K K iyt iz

HREMNREXTRFRET T EAWRAERER SR BB T ERREW Y, s
Ko RFERABETRER AT ESEBRERIEEANTR, FEUEHEEETRE
E-EATERREMRER. SEEAERENEHAFE R FEFT LB M EI8%S
BEAXEELTEFHRE Johannes, 198U B HE S AT ESERNBHTYES
BT En Wyllie(1983) BT KB BRI R A LR ET WA S NS & SHEREZ E 6 7R
FY-HREERETEAAESESE . SRR TREMT o G ERA TR, - i T
HNRHLERERPVETHRBRERER TSR RE7Q3 )P,

TR EEE LR TR FTES Winkler(1974)5, Wyllie (1983211, Johannes (1985 )
L ABITHE. Turrle 1 Bowen(1958)" 1) A T & BB B —7F K & & (haplogranite system)
WR-EEONEMTFE LRI BETREMNE/MER (mininum mel) FIFH S
FELAEREVFRIERRERET 0.
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Winkler 37 &R H RREHET TEB LRI QRS . EHNK SR
ZREKEEFTATRERS (BE&DE)PEE BIBRAGRE 50~75%; (B)AE Ab
MFe BRI BT FHEABRIEFTM 660210CE 7154£10C; ()H,O FHBRE
EEH ABETHOMBRBERAN . FREEBEAFRMARE. XEHTIRSEELRE
Fi R TR .
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Fig.1 Depth-temperature framework for metamorphism and magma generation

in continental erust and underlying mantle (after Wyllie 1983, Fig. 9)
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HO TEARBERT AR ELEMAES.AMEERET RENEFULEEFFEL
BRI T EEN SN EEN B R AN BRI EENER . T RAR G SRR
A ERGLARRE B EHT NTE D69 R 8 7 W R 4 B & 3K (pore magma) ; H,O #)2
SR ENEESRE Eads LOBNWEEENEEREFSH LR BEMRET
SEHEK R —REEV B EE. B RUR A NG EY LK R R Y (dehydration-melt-
ing reaction, Brown fll Fyfe, 1972) Rt EEEMBENKRE. HRERSE RS, —A AT
MR T H.O AR, ABTE R 2 & O EARFREHEAL 1. 5% (Wyllie, 1983)17, I
H,O RSB EKER G HER RN RREY.
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Fig. 2 Phase relacions for the minimum composition
(normative Qz ¢ Ab : Or=35 5 39 : 26) of the sysytem Qz-Ab-Or-H,0¢0. 2 GPa)
1. reaction curve for maximum H(} salubilicy .

2. reaction eurve for minimum solubility . region between 1 and 2 —all of Hy0 inrorporated in melt,

l.—melt, V—supercritical vapour phase of Hp(). Cr—crystals

(after Holtz and Johaanes. 1994, Fig. 12
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{8 % 489 H.O (b U ATBEE . B3 IR LR M2 E TR E IR %I 85 & HO #H
{i . Whitney (1988199 3833 H.O § 3 WA KB TR IBE . 4 B % 09420 R B XH
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(mixing hypothesis) W ZF i3 1E B B B T R B IS RN R R HE R ENNE. BR
£ BT 38 5F R 3 7T 8 10 IR A L {EL AT # B RIE Y (principle of anatexis) (y4k4E . 5 & B — Fh 8 15
& I BHFIE (principle of syntexis) &) B, TNt T E R 2IHE 2308 TR ST
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RE SR E White 11 Chappell(1977) 5F 5 1 A ) T 5 B &6 %) Lachland RIS Y,
EERATRBUENEEASHEHESYBER. EBHE ST Chappell F(1987)04,
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MEBREREHRREDERN I HMNS "8, SihvEd THEREN S HENBEE L
AR ER Y R0, O] B S ] 2K R,

(3 ?Eﬁ%?fiﬂ‘]ﬁﬁ‘fﬁﬁEﬁftﬁﬂﬁ%ﬁ??ﬁﬂﬁ@ﬁiﬁ*ﬁ%ﬂﬁfﬁ*ﬂ‘]ﬁ“z‘ﬁEﬁfﬁ%e
ERE R — RS (non-mixing process), 4GB P, A EEHT LR
SLEEHRERSTEHF S L,
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WAHS T & & 14k 892 3 (crystal-mush) , B v £ & K 3040 32 5 THE. M HESRSG
REEM—H. Bk X —BiXRE AR EIE B, 1 Pitcher i - “TERERTEETINME
#=7(1993.270 TOM B — B R B BRI, FIRT 28 T 53 4 B gy
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3.2 BREBEH

HUEBBRAA SN SRRy %, BB S IR ET =4 R R
ﬂ?ﬁ%ﬁi@ﬁ?ﬁ‘iﬁﬁﬁiﬁ?ﬁo%Zﬁ%%ﬁﬁﬁ%%ﬁLﬁ.iﬁ/\ﬁﬁﬁﬁﬁﬁmsf‘T?tﬁi‘;fﬁ;fﬁ,#
SIS AR M09, IBEER — BT,

(D FEEETHEE ﬁﬂ?ﬁ@'}ﬁ:?ﬁ?ﬁiﬁ%#ﬂ‘]*iﬁﬁﬁﬁ%*ﬂ@rﬂﬁﬁ.ﬁﬁ%ﬁﬁ-ﬁ‘
1 (synplutonic dykes, Pitcher, 1991 )01 35 # 2% B WM T % & (appinites, Ayrron,
1991)“5]:3"1%@519&%@%"ﬁ?ﬁfﬁ%ﬁﬁ*%%%ﬁ%ﬁ‘]?ﬂﬂ-&ﬂ?gﬁﬁﬁﬁiﬁﬁfﬂ??ﬂtv
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B 2 ] g RGO M SR IR AR 1R R RO BL2E .

(2) HRE P EEHEIE  Barbarin £ Didier (1991)1}A % 7€ 5 B SR R ik
(MME-mafic microgranular enclaves) B%5 % # 51, BEFRETRE, TITHAYREEY
3% 64778 B 2 10 (hybridized bulb), RGEE K EAT TR AR T BSHEN LIE, HF
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() MERMEFELHHE  FEERAL SR T, 4552 St .Nd.Pb % [F] {32 Z #1 REE &)
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T AT HEEE NI WG I0 T TTAE, S5 5B R BB 45 (bulk mixing), Hildreth
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B BEA-THENHETRS K EFES X85 4E R (melting) , [/ 1k (assimilation) | fif #F
{storage ) FI ] —{k Chomogenization) A #E BEAF , T BK MASH, B—HFBEEHRBOR G EMK
BUGEMENDS. FEX B L HERERSEE R,

EARBFHEEERLENERES K TRESRELEMSRPIENER T
@ﬂﬁ%?ﬁ%f??ﬁﬁ%ﬁilﬂﬂ‘]xﬂZﬂvﬁﬁﬁﬁiﬁﬁfﬁﬁﬁ?ﬁﬁ%ﬁiﬁﬁ@“’f‘ﬁgﬁﬁeﬁﬂ?‘%E
ERAERSHEAEEEZRRNE R EBFRE  ARA4FREEEAPMER - . KH SR
HEAY IR 1 B R T B M (precursor) , EITHIBERBE R AN . SRELEREKFE. MME §k—
BN EMIRBETMN BN AREREAERSERE KM EURE.

MAZEMEE ANEEERNERBENENRFR. REFLYAHBKRIZERRE
BHGERAE - MR BEaWEEEEEWR BETREEEEHH. BIRT LENY
— R AR, REERIERL B EREE (2. B R, EW Piccher (1993 EF L “Br & B
REREEFNEL L VHRERAZREEHARENRLL N TESEXGSHHELE
EXRERB7I6 S0,

HERE P E S TE AR AFRGE. DURETRIZL Andes BIIE R IR E S M
3, Pircher 1993 AR X — AW FEHEILER KRB ETFHEFT EEBR T BESY
. LEREEE, BRARPECERCTHEEENEEREE AR ISEREEES .
Tait FOBO"RE. . ENEREETHHUTHSHEEENNKEANZHNEENIRE K
(leucosome) EEHAR B h e R EFKESNMH BB LY. BR . FEEANTFRELT—1 B A
FRONE FERMEHR.

R EN e THRENENTRS AR FELET - TRERE . DIER S8 E
EHFEEEMERIRES, BEERSA A RAESERM.CNMIER BRI
— PR B, S R A K M IR T R R R

4 FEREHEMNEE—RS S EMRTIERERIER

TRENSEHNFELRRRERNENEMOTE. HAEGEEAEROTREEHES
WIR S S E I R REIE R 5 B 25 &4 {E A (fractional crystallization) . B, 75 4 889 2%
MERAETFHESH NAENERENATAEHNETERR BT AR SR, 8
AN KBRS A EGT 2 T S FHEMAR LS. SE N8B &k
i (role of idiomorphism, Rosenbusch,1923)" 1 E R BME—MER Wi 2c U BB E R E2ES
£ L tER B IR (Avgustithes, 1973) L B M KB AW EAS IR BE — M —a F ik, 8
EHAEEARENENEOEARTERNESSERNENIER . EEHSEYERHETWE
4% ¢ (sub-solidus recrystallization} F 3 (Luth,1976)2Y, BREI.X—F i HFRER NN ER
HRAR SN SR TSR R ERER TR 2 TRE,
4.1 ZRENNEEBEN

3 H (replacive texture) TE—~ T T H— VA ER. R ELASREHNIR Y
V. E—REBATKRER A ERAVYHRE L#T. BT EHRASETH
(synantetic minerals, Sederholm, 1916)%, TRER—BIZHERTVZ SN RS, HFEE
BIEEOOEERABELT R Gulk replacement), SHFRAF LG, e E T TER
AEREEEZTH M —MERETLEEARB TR -AB . ENHREA—ITBEEAEL S
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% 44 B A4 FE L BR R & 32 £ Umigmatic replacement) , U R H B BT, BT HHEH
ZRER S 3R 4 (magmatic replacement),

TREBMPFEESHOMNSSFEX. ERREFEGT.EREE T SI0,.K,0 #
Na,O 8 7] 3¢ H,O #5735 B 69 %00 58 8 35 B0 20 7+ (mobile components), [ff CaO. FeO 1 MgO Fr
BT NEEREERSLTORT Y. RESHKEAREROMNERT EAN.FE
FRZNERERTFE JESFYURSERREERMEPEE. EEHERF.HOMBETH
HAS (RED AR H,O A EMETE KGR EW . 35T, 195 2 SiI0, IR AN AIR
MREE.

4.2 ZALNRI

— I RBEREESEREETEAAANEM T HBEASRESRENEERE
— EHEESSEEEEN LR -ENENTAE e e g TRIEERB MR
[ & S B A AR 28 AL & 5L #5938 RS R 5 (replacement textural series), B 4
HO ERMEFFIIEN TN, TREEBTFRSYH ARHXREHAR LT 1T @
(domain) ¥ . (H A — > K& # B AR R BY B9 HO I L A A T S R R EM R B
LR s 2 BB B9 LT B . B 0. B B MRIE & & (metatexites) B H TR H
EF O oA

(1) BECE ZZA (mosaic type replacement) BEARRBFEETREW, 045N . W
FEEL XM AREHRR T THEMER AN R & K& (adcumulate growth) 8
FHB K XN EBEZBETHEEL. BV EREREN I HENER ST RE
F - ARNEEAR TS MO AR ARENgREEM. B EHE KR THa g
HH R SEFPHETA BRSO B8Ny MUY THREBESE.

(2) 5% 8 b BR2Z L (residual gneissic type replacement) [EHTREHNBT, EHEGEY
PR RSN AR, AENER R TSR R RTE SR . EKEQ®
FHARGE. R KEAF T EBLRRALKAL. HLYTFEHERIES S diatexites) K iR
Y&7E 13 8 (anatexitic granites),

(3) ¥ 8B A{L 8 (panidiomorphic type replacement) HE . THKEW . . BT ER
SRR R SRR EEN R T E RN AN P RAEP RGN
BFHBEERE B ARERE BN, AARTE GBS S, MYTFEE
AT K% & E B0 £ 50928 X fE M, Sederholm # 2 % %5 32 15 #A B B (deuteric
effect) ),

MOADOBREZRE, ETREEHEF. QIREXZRE. “HFZATHEHR 1%
SERP, A A2 T Read g47E 5 & £ (Read , 19497, THIAT 40 BT WO B RF T
HBHEY, BEMYERETE AU GOFEHEDEREFF DR, X—%HET
AEEHERN FIREGEX (nigna) MR ZH,

RGN EET HO ERBFOARANE . REAZATEFAR . EUHHATFRE 2
WM, LR B TEREEFELKNERERTD.
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R.EHETPHEMBEK. T EILNFREBL Read, 1940009, BB & BB EITE . HEF KL
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THE(Mehnert 1980 UM K ERFREUBEERLZTRIEN. FX. ERERSPHHFK
AHSBEBNEVHLEMAET H.0 FBE B ELREIZESHUCHT YL ERHNES,

REEPKZHELEFESN ARSEUERTE AREX KZAHEFIZLERE
WT HE R -BREFHTHFEBL IR AR FEA R~ KX ARG kA
AR KRR B~ LER ML~ FARFAEREHMRAERBAFLLIO MK
ALEREHMRETHEETRIRLD . FETFR K& AR EREHANSE TTHR
REGEENEETEKFH MRS RS THARLKE AR AL FEEEH
AR SR, IMRARERY K ZAUHREL R, K ZNEEREURETIARE~
FRET =40 .

5 A E R R i A I A

HRARRE R ENREESES THRAFREER. CNHESQEZSBEERY
MRS RS U R RSTTRAEREENSE. F OB 2 in 558 e A R
BB THMEABIPREMKS EREEEH . CERESNUIERA I BERAEARMEBT
fER FUNISEEEAR L, IHEEZARGKESKHEEETX. THENEERE R
8 T 718 15 B 3R AT HC ) (thermal perturbation) R EE KA SR FE a9 4] . —A3Ei%.
KM EFENEHESERY . HEZAEBERZ S B A RS ITE . A G E— b
AES N Z B R FAT B A M EFR AT (RS 5 B R0, T 457
M RE U FOR BN AR AW E RS . RSN — B RTEFE®R, B4 .4
AR AEAREPR A TR FEELZH LS.

Pitcher (1983)* () 8 INR THMNE - FEH S K R TH RIE KB M55 (granite
typology )85 &, MINAHERER T ENWT U RS ZERETHEH SN IR,
HREERMERE A BER. IBELUEETR. M ERS XM SRR ERTRBY
B ASHAREN R ERERTFRERITIC. R EL T EFENTE,
TEiX—H AL b Pircher S48 — M &R EB S SHAFINIB (R GIFWRERLCES
Y AT EEEST 9D BT,

() ERSRANERETEAETRADETIRE . FFAR S B B & oy 5 5
B EHSNEARRCEFEABTHERAY RTS8,

(2) BHEYEE R NN ERE AR W EBIE AT (two-stage hypothesis) , AR L K E
ST B B M FEAR TR BT M 7R 48 A8 S BB HBFT 52 Ginfracrustal source) 85 253 8
EH-EX-RESELRGERETRAKER W EFRETS RS EEE SR YREE
RERE W EEEN TEHEREERNEEFENARAULBEn =AM LRLEY.

(3) Kk iE IR H3E H AR TH 15 B M0 07 T 8 B8 W, 190 27 I X A9 SR o R oy T 7 i e
Rrdtg L SRR A EIE AT, HEREMENMS BHRERNES - BETHRE
HE TTOEAZEAS L5 FEMNY Cordillera S EAE . ERENE FH. EX.EHRE
HERACH Z RSB . 1 P8 2T ATRE BE o (A 4 3 4 o B H A L 6 B B AR AL

K% Piccher 438, E R B 5REMEHNHRBMRIR LB TORT.
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ByEEEsHREARS L FRENGFERAXLESRENTREAKEREQRIRE . LF
He B SO LI A MR SRR AR A RO

(2) LB EH AN K RHATEIF G 4 AR EER) BRI E-HFdEE, iR
EETHRAR. FEMMEEGHES . TAME . LF LA IR EADER,AF
FREMNRE. FRARETERNT. TE MRS EVEAR. FTHEI K. s s
B FE R ENE T ARG, T EREEAN BN ELS . REUE ST B TP
Heog .

Q) HRAEEAMRARDEERETRER-BOHEAR, ETP Ry iEea
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A GENERAL REVIEW ON THE
RECENT STUDIES OF GRANITE

Dong Shenbao
(Department of Geology, Peking University., Beijing 100871)

Abstract: Inspired by the experimental studies and overall geochemical mvestigations in

granites in association with the detailed works in some granite batholiths. the recent studies of

granite have been advancing toward the elucidation of the ultimate reasoning of the origin of the

granite in connection with the geological context through dynamie aspect.

The experimental and thermal constraints on some granitic magmas of crustal sources and on

the deep—seated parentage related to subduction revealed that H,O—saturated liquid of granitic

composition is a normal consequence of regional metamorphism; a wide range of granitoid mag-
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mas (including tonalite) can be generated by combinations of granitic liquid with suspended erys-
tals of the refractory residual group; batholiths largely of granite and granodiorite could be pro-
duced by crustal anarexis, whereas those dominated by tonalites by the heat and material trans-
ported from mantle in addition to crustal materials; and the granitoids are not primary magmas
from mantle or subducted oceanic crust. The source and amount of H,O available have a direct
effect on the initial melting temperature. the subsequent chemical composition of the magma and
its crystallization history. The replacement textures, which play an important role in the forma-
tion of granitic melt, are direetly related to the H,O available in the melt. They can be distin-
quished as the migmatic and magmatic replacement textural series corresponding to the initial
stage of the graninc melt through ulirametamorphism and the sub—solidus crystallization in the
late magmatic stage, respectively.

Owing 1o the advancement of the geochemical works in studying granites, there has been
controversy between the restite and mixing hypotheses—a recurrent theme as anatexis held by
migmatists versus syntexis devoted by magmatists. The restite hypothesis rests on the geochemi-
cal and mineralogical characteristics of granitoids, which appear as the products of ultrameta-
morphism in melts+residuum. The nature of the source material can be deduced in first approxi-
mation as 1 —and S—1ype granites from igneous and sedimentary sources, respectively. Based on
type localities such as synplutonic dykes in granite batholith and some mafic microgranular en-
claves within granifes. the mixing hypothesis argued that the nixing pracesses induced by the in-
jection of coeval basaltic magma inro the pre —existing granitic magma. which has been melted
with the aid of the rising heat of basaliic magma itself, are important in categorizing the granite
suites. Tt seems, however, from field occurrence. that the mixing may represent but secondary
processes, despite their importance in some areas.

Granite types. imaging their sources, also have various processes during their formation.
Their ensemble is directly related to the overall geological context. 2 manifestation of the thermal
perturbation imtiating the granitic melt., Under this heading, Pitcher's classification named as

granite typulogy is cited and discussed.

Key words: crustal anatexis. H,O in granitic melt. migmatic and magmatic replacement

textural series, restite vs. mixing hypotheses, granite typology.



