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1 BRI FRNISIE (EERKEBERR, 1981, f&§)

Fig, 1 Schematic geological map of the Nanling Mountain area (after the
Department of Geology, Nanjing University, 1981, simplified)
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Z. Wi ER S EEN

ZI1FHPAARAMERTHIRER (B MREE SR, TRAMNEE, REFR
BRIEEFR (SrF548—95.7Ma) #AREEMERE REEQ AR Z MMk E KHES (FE2),
HF REE ZHBEE R FREEOERHB—RARGEEL, BRE (1) WAKES: () BF
BHE; B) MHTKRERLEREMSE THREXE nCett, Eu?*); (1) BERE R,
fnLu fEFR (174.96) JLPRE (88.9) My—f%; (5) #M@¥ M. Hik, REE & F L
FEEREYBHNERE. 2N, SHNERRERSEBSET BB IL 27
%k ZH T REE o @ER.
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FHEETY GnARA. BA, A%A) HAEFKKM HREE fi MREE 4 & & %, Hi
BXRBAEBTIREEBEE LREE, hE&FHRERAMERR ARG LR AR f
HBFEME S, Bt Winkler (1976) FCRRABRMIBEHHAERFLRIBER2 B K5
oy, IZMEHER, HAZHMARERGTAS (B AF|E, Nance Z, 1976) ¥ &
# LREE, WX BREBEAZTHERILEH® ZREE % 222.8—668.1ppm, =Ce/ZY =4.754+
1.69, dEu=0.74+0.11 GRBEHIENF 8, 1086), WX AHSFEMN, &K%
HEREAE S LREE, £ 1Ce/ Y [51.80—6.55, MEH2.66 (B 15 %, 1985), LA
LIt BY, MRRERFIEHE LREE R EH, BldaanlyEmen g
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B, ERRKEAMIERIEAS AR 8 X 8 1K /9 Rb & (<300ppm) FIEk & AY Sr (40—
520PPm), Ba (247—986ppm) HEERIIFy RBEMRE, WMI/FMEEIERIEEN 25 E
B AUSEDRERHRKLUBAE, EMNYBRTUB>BMERSE, > BLRREMH
LG, H=Ce/SY (HAB{LHT.84—2.43, TG Ev AR SHBIPE SR,

2.9MEBER

LB REAWE, REE fhREBH S, KAWL HRayleigh 58 % fili &, &1
FESKRRAREHR Ca, Ti FLHKHEAKBRY B, BRARKALEBE. KA F 809
Ho T EBRTHHID aee>Durzs, MTiERKREE HREE Frilb. Mi#E > RIER
11, SRTBHERE., 8K, FHERAY (@H,0, F, Cl, HCO,~%) & & ¥ &, BH
BRME. KEFLTY BHa. e, BEA, Ly, BaRy. gy, &
FEBBRES)ER, FRAREEQHEERE X — R KRARENIHARTE R IZER Y,
BE MR TEE X+ LA ER SR REE SRR, KhhE 7 5% Lin
FEEET Y 2E REE RBRINH2—50%, XFEr&RH REE B RMTARE TEHE KX
B, ENAEFRARERER, MERLVHPRALETRAY, HRLAZERLVD
et thrh ROt fBE 3t REE MR KBWY. X T ERERMB Y MAB TLRERHR
R AHYZHXMERTENBRERNEER (REFE) + HREE IR, MEKGERE
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B — RS, fTHESIEER-EXPREHRELEREENL -6, HEH R
PR SAER S (178—180Ma, K-Ar) #y ik, ETHHHE. PARBRBERSE 2
HRB; BEMAERMITERAGE —ME A SRR K A (144.8M, 8/ U-PbR
-3, NAFIREAREREE, ErESMR, —SMBTHKILE S L. Ca/Al (2.9~
3.7%x10°%), Ba/Sr (3.2—1.9), Ti/Zr (6.1-3.7) AIRGRGIEHF I & 2 ) BIL:
F/Cl (1.6—>4.8) # K/Na (1.5—2.7) RMAERKBH THRBHIBESARL. SHEN,
REE RABPUISME, =Ce/SY2.87>0.74—>0.25 (F 1), FEERMEAAUEG-RBRBL
PR R R 4 A hIEMER HREE 48, BRIFAGBLBETRUMER, HIKFEH
gRPEmESEEBEERHESY, BTE5EREREERHEG. B, RRER & A4S
MR AR GHBR, FkES HREE ¥ ER DX R LE kO ERKFIEZ—.

3. ARNTMER

X “ERNRE”, Bidih. BREESRBPREMT, HIBERSE W B
i, HTEAMb.O b, e Ti, Mg, Ca, Zr, Sr, Ba §44y, MINE. LIHMEHR
#, KKEHERb, Cs, Nb, Ta, Th, UMHREEIE#ERH FE, RELHEHFHEXEM
38 R 9 Bishop ¥ A AV & K AT R it AyRedskin fER A", TIBRT (1988) WA
3 A BERIE T b RE Ak B $ 8 D 7 Ve i A ik 60 53 i B 7T RERE S

EHEMZREHAEHBEEIWOLR S E, BRToEEREAN, KhREEEFRE
I BERSS. B4R ETEL i TR L R M B ILER SR BHBABNERXEE,
R —-MERZBER A RERNEBRERL, NPOMELEME, SaRELaE, Si0, &
BEiws, BRI, HER HREE i HEEHEY GRD. B—18IFEe2MiE)I
NSHEREY, MEBATRHAHERAERBER AR ERA-ARBIER S,
MR ZREE BEiPEIL, ZCe/ZY {Hh 2.15>1.28—0.97, AR Ev R 5H. AAEER
RE MBS AR S E e REE 58P, {3 Eufn Cd EXRaMBREHR ML
MERISHP AR (1077—10"%cm/s)" " AR A E H 3 e i iy HREE B4 4 R
JREREY, TR R AR AR, BB

L. ERE5REELER

e REM Y, REE BRFWHBHBEM. YBREAX SRR, EXREKRS
5TF, REBRI 7. BASK. KEEAREREERMN, REEEF AR ESR, R
(1986) ¥R T EHAMFHRLEMMEL T, BRAE T RS REE 5 R17H4, fTE R
BARGENBHHRGEMRIER: B RIMERE M MARRE Ao fi K 8 8w F
BO, EWNHXIFZRALN AL XML R A Z A REE 4 77 R A U4 Wig 1 £
RHRBRE, WA E. LRI, Bl 1k At 3 R LML B, REE (5 18R 5
Fo HHMR, LHEFKUBERAS- AR ERSWMEHMITRMEASL-BEERS
REESRZUS BIEBIGRD SR — R Y HBER (L S 5B T %58 TAORBULX R i
BO, ERAELERDY, BERLREAERMRERBAESSEMEGEEZ RN
REE sy @YERE Ao B¥, BRTHGAQE SREE FARE, ULR3 BN Th 55

O Fuk, 1985, WIUKEFLIEX.
@ L, 198, HEAFEELIIEX., O REFE, 1988, hFEBRNFERRLEX.
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MARERZHN, HEMIARRN+2ME (B2, BERASRLERNE—-SRE, ¥E
ERHEMLIAARXERENH TO AREEMAR, MEHRA EuY BHARE, BRHE
SR ABEM, =REE &k 972.08ppm, =Ce/ZY {4 F 15.23 (F 1, B2), REEFESR
wAaFH, SRRiA21548/t,

5. AR

BAE ) BEERGoHHRKEEEEPIE: QKA SHRRESE: B #H
Wk EHEANRRER, LREBPRE RS> REE iy @ AEMMA, mECIM
® Flit#h 495 LREE ) HREE R @R AL ARE L, M HCO, -k i 1§ % 7T ABRE
Z¢, BRI KM LREE, R4 HREE, RABRBHLERSET SR KM & F, HCO;-
KAEHEZRIEABRAZRBHK-BKIER &8+, HREE B inig &,

BT ERAEMERS, BA—LbREREBER REE (5318, WARER 1R Ak
M, BRESSBEHRURALBERMEASS. RBA, HAMEERHRRBE 7 LE R
EREPTL2ARR REE SHRR: RZ, BEXBKRMMBET R THREEMSEN 7 8 A
AHAUIE REE 5y 7 BIX, Bk, YIRRiMkiER REE RN ERKBEMHRE.

=, mAHERMARIESR

izfl J. P. Pupin (1980) My¥E“”, BHEN S NMathih 13 MARAEMN S AT TH
ARULEHO, UTHRBEAMIUEILE KB RKEM REE R ZEHER.
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Fig. 3 Zircon population types of
granitoids from the Nanling
Mountain area
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1. FE P it i Sk, F45% HREE i 2R LR & HILAG, hE M a R0
(E3a, b, d, e; WH1—3), &7 Pupin (B PR AR ERBMILHL R WA, X XN
HREEfH K S 28 5 RO RBE BA %, SRIET AR GHYELLEIRE,

2. 53R, ERERAXMER S KOG REIGEL Puin fiRNEARS, RFS
MEABRA SR AR ERELL {100) {311} {111} REHEHEES, #2TF Pupin
gy {110} {211} {101}, BPMEME S WRIFIERsy LEKISh, BRE LGRS ER (nS,s. Say
s hERSA, M. K. WSS (83, BHA4—6), ENARDHRBIAR.
ERERRZHSRERER, ARBEHELE LREE,

3. LA P, D hE AR TR, — KRR S SRS, mABLGE
H%, 1988). Bk (AT, 1987), HILASRW M ERE REEENE, HA
ABICRERE {111) W) BA. H—%ELNESREE. STRICENNIER A%, 3}
BE 4B MRGE, B, X5, WASEE (E3, BET—9, RES, RIEWH
S EREE R T RS A A B LREE,

GERBERAE R, TER Sy RBE HREE (R BLEXREEM,

g, &, AR AREEFEREX

(=) BRI XAER

SR E A EERBISANHET .. INERY ., 3N La0NE THRRMEARe, HE
RELT R BhRaETHoBENENE, I +x H Doe fil Zartman (1979, 19834) A[H
WS R R AR, B REEHLN I ERREREHEFERAHRMEERR
(180—06.4Ma) R—3, H1E EHFERILE (o) DA EM—Bh RIEFE, T%7E L
L () HHEMHEEETHENERER. X8 F i i kit A4 2HE 1 sk
B, BB ¢ EHERTHEE .

1. EEEMEREER. BIBAEERK, BHEREHSMEGLFRLE (OLE,
W AET EBEREL (B, *°°Pb/??4Pb 18.0—19.4; *°"Pb/*°4Pb 15.5—15.8;
208Pb/204Pb 38.1—40.1, RHREWREEF H LHTATaEM . F1CF%F (1986) ¥ik
% & HREE (gl K & A FTHARBEMHRE, BahFRACRAL I kb HE
O FEAL RARF b Mt & Z A, BT KT8 IR B 5 Ha s THk7E, ZE*°°Pb/204Pb
f 208Pb/2°4Pb MR, BT ISR SEN THRRASL (D) —0kE %, Hik, RHEGRE
sk A TR RIS A AT figdk. B F LREE fn HREE L A RS R RARZHE
(AR E R, MRS S RAREY REE i8R RedEHER.

2.AERILETE-MEXWBE: BREAHIASBEEMEREEEMA, HAHRK.
XULPRERERE AR OREER, FRKERF NS GEG S RMLER,

LIMMEHE: FREESATRE, FEIKNELHEMERHREHRER, 2H6E 2 f

Pupinffs R EARA S REEE AN RLE IR 209",
HI M B AR B BB ST B L e T
MRBE, 1985, MAKFEHARE TR,
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bRz A, fEfEETask, 2°°Pb/2°4Pb 17.9—18.1,2°7Pb/204Ph 15.4—15.6; 2°2Pb/294Pb
37.8—38.1, REWHERRHEAFEPRBHEB+2BIE, RBFEBEURHR 5,
HAURE RO RRS.,

4. RMBE-DEMBE: & L FILAEEASEmEE%RZRE MLk #, SR
FARBBRBTXAIEER (B,
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Fig. 4 Plot showing lead isotope compositions of graniteids from
the Nanling Mountain area (after Doe and Zartman, 1984)
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BHE  Zd BREA, Xl 28, TUORSHUR. SHFHXNERLD(HET, RET)
LREME, REAERENESEGER, RRAEATHNSESRMRARMNE
IR THERYPER, BXHERTERLRE REE f1518.
(2) SERARER
BAERE, & HREE 35 5K 7Sr/2 St EH7E0. 71000 E, Zn/RiF 0.7188“,
P10, 71699, KH—TFU#0.7320%:%, & LREELG &N BILIER K, mERRNK
£0.7036@, XPH0.7056, RPE0.70560, BHFAKIERS 0.708990, BB A RS
0.7186@% %, X SEEABERIAY S (LHEDUE, Al RBE RN Y RIREM S LA TED

20

O BFEALE 1987, @ BATHFBAFANRAURIBINERRKE).
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ik HREE ‘E%Eﬁ’ﬁﬁ]ﬂ‘?%. BRREFESLEFM. MRV HREE E’Jﬁﬁ%-’&ﬁ*ﬁﬁﬂﬁ%‘iﬁiﬁ
BUibsE LR Rt TBAERLE R PRI (RUE R, REE P4 E. BE &
. ERENE) NMELFHXHMRARBHER, EEARRELEFS ‘X7 KL, @
BE AR MR EFR TR BB,

&% B

AR X AR S REEE &2 A (1200~2000Ma) fyiElk. FiE £ % LIH%.
REE FARMEIBRP AL RO BER, FHik, H¥MHRA REE S HERENE KE 2
IR R FTRE Y. BB B A R R AT IR £ R & R AR T oy B4 i fe A &4 i HREE
RE[DBESME, BARES VBEFKMNE. & HREE R G 5RNABRRBEDE XA, T
WZiEfAERR, BT ENEARRIHHERMBE

$ ¥ X R

(1) mERPRAMEREEFRG. 1079, EFEHERNBREE, BH¥HRM.,

(2) EEH, HEASE, 1980, ESEREHES, BREEKE.

(3) BRA¥MA¥ER, 198, EEFAHRENEREASRTXE, BEdmt.

(4) ZEME, M. Tatsumoto, UIF, HEDHEREPLLEAFTREEEANEARAEXND F, B
iR, SB2HI, 165—168.

(5) Z0UiEE, 1987, EILEHBRERAEEHEORMIEERERSE, BRMLE, B2, 141—152,

(e) HMAK. REF. BAY. km Kk, 1989, IRAEAMXHEENESGNHE, G-BERAXKSERR
WHE S, SR, B4, 37—38.

(7] %%, D.J.De Paolo, 1989, EHEHEREHAHANI-S: ANUEFHAREBERE, SH¥ER, B148.
28—36,

(8) ig, to87, FERENENARAMXER. SARENRES N, BEREREERY ERERN
W IWE, MM, s4—ss.

(9) Hanson, G, N , 1978, The application of trace elements to the petrogenesis of igneous rocks
of granitic composition, Earth Planet. Sci. Lett., Veol.38, No.I,26—43

(10} Cameron, K. L., 1986, Whole-rock/groundmass differentiation trends of REE in high-silica
rbhyolites, Geoch, Cosmoeh, Acts, Vol.50, Neo.5, 759-769.

(11) Michael, P, J., 1988, Partition coefficients for rare earth elements in mafic minerals of high
silica rhyolites: The importance of accessory mineral inclusions, Geoch, Cosmoch, Acta, Vol, 52, No. 2,
275—282,

(12]) Watson, E, B, and Harrison,T,M., 1984, Accessory minerals and the geochemical evolution of
crustal magmatic systems: a summary and prospectus of experimental approaches, Phys, Earth Planet,
Inter,, Vol, 35, 19-30,

(13) s, REF. BAN, 1988, IARANKXALERNANB LT ERRLERT LEE, BEXR, &
62, SH4lp, 327—344,

(t14) Hildreth, W, 1979, The Bishop tuff: evidence for the origin of compositional zonation in
silicic magma chambers, in Ash Flow Tuffs, Geol. Sec. Am., Spec. Paper, Vol. 180, 43—75,
(15) Ludington, S, 1981, The Redskin granite: evidence for thermogravitational diffusion iz =

precambrian granite batholith, Jour. Geophys, Res., Vol.86, No, Bil, 10432—10430,



116 B R Y W ¥ XX Fodk

(16) G AN, 1988, LFRANEAKBREMRASFYHRDHENE, BRFER, Fo2, Hal, 320341,
[17) Magaritz, M, and Hofman, A, W,, 1978, Diffusion of Eu and Gd in basalt and obsidian, Geoch,

Cosmoch, Acta, Vol, 42, 847—858,

(18} Flyan, R, T, and Buroham, C,W,., 1978, An experimental determination of rare earth partition
coefficients between a chloride containing phase znd silicate melts, Geoch, Cosmoch. Acta, Vol. 42,
685-701,

(19) Bilal, B, A, et al,, 1979, Complex formation of trace elements in geochemical systems I:
Potentionmetric study of fluoro-complexes of rare earth elements in fluorite~bearing model systems,
Jour, Inorg, Nuclear Chem,, Vol, 41, 347—350,

(21) Pupin, I, P,, 1980, Zircon and granite petrology, Contr, Mineral, Petrol,, Vol,73, No,3,
207219,

(21} Z={z 4 B4, LeBel, L., Giuliani, G,, 1986, FENERETHEBREMNITIE, BRSR, Feod,
W3, 258—272,

(22) 3RIBRLL 1988, KRAMMPAGRUKEARRRBATL, FROR, Frd, S0 5564,

Differentiation of Rare Earth Elements and Origin of
Granitic Rocks, Nanling Mountain Area

Wu Chengyu Huang Dianhao Bai Ge Ding Xiaoshi
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Key words: differentiation of REE, granitoids, Nanling Mountain area

Abstract

In Nanling Mountain area, a very important metallogenic province of China,
the various granitic rocks with different ages are widely distributed. During the
evolution of these granitoids which resulted from rejuvenation and anatexis of
the old basement (1200—2000Ma), the main ways for REL differentiations were:
(1) partial melting; (2) fractional crystalization; (3) thermogravitational diffu-—
sion; (4) differentiations of metamorphism and migmatism, and (5) hydrotherma-
lism. Among them the (2) and (3) processes are the most important omes for
HREE concentration in magma. Based on the data of tectonic setting, lead and
strontium isotopic compositions and zircon population types, it is concluded that
local physicochemical environment of magma is the key constraints to REE frac-

tionations.
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