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Table 1 REE characteristics of highly evolved granitic

rocks from Nanling Mountains
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Fig. 1 Representative chondrite-normalized REE patterns of highly evolved granitic rocks from

Nanling Mountaing
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a. Dadongshan pluton®;1—phase I medium-to coarse-grained biotite granite;2—phasell medium-grained
biotite granite; 3—phase Il fine-grained muscovite alkaline feldspar granite b. Dachang pluton(®; 1—
stage I porphyritic biotite granites 2—stage II biotite granite; 3—stage I alaskite, nearly “Sea gull”

type pattern c.:Lingshan pluton(*3; 1—coarse-grained porphyritic hornblende biotite granite; 2—medium-
to coarse-grained biotite granites 3—protolithionite albite granite,“Y” type pattern d,Dajishan pluton(??,
1—medium-to coarse-grained porphyritic biotite granite; 2—medium-to fine-grained muscovite alkaline
feldspar granites 3-—fine-grained muscovite alkaline feldspar granite, ¥M” type pattern
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Table 2 REE mineral/melt partitioning coefficents(Di(x))for modeling calculation.

PHAR (EEES) Ce Nd fm Eu Gd Dy Er Yb
#ikE @D 0.24 0.19 0.13 2.0 0.16 0.13 0.05 0.8
BEKAE (O 0.04 0.03 0.02 1.13 0.01) 0.006 0.006 0.012
fHRNA  (Hb) 1.2 3.2 5.4 3.6 (3.3) 9 8 6.2
ERE (Bi) 0.32 0.29 0.26 0.24 0.28 0.29 0.35 0.44
3730 (Mt) 0.6 0.9 0.9 0.6 0.8 €0.8) (0.8) 0.4
BWKA  (Ap) 31 50 54 27 22 42 31 21
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B|BEAE  (AID 635 460 205 80 130 (50) (20) 8.9
#% A (Znp 4.2 3.6 4.3 3.4 (26) 48 140 280
AlA (Gar) 0.62 0.63 2.2 0.7 7.7 29 43 43
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Table 3 Mineral model composition(%) for modeling calculation

B OHE X 8K FKEF ARG BB BV BRE R G RBYL S L BEE w20

B (B (Q (P (Or) (Hb) (Bi) Mt) (Ap) (Sph) (All) (Zr) (Gar)

— |1} 25 35 81 3 5 0.6 0.02 0.08 0.15  0.02 0 99.9 EIMGA%CE, B

i =R

g 2| 23.6 35 31 3 5 0.6 0.5 0.8 0,15 0.25 0.05 99.9 SRERNE

&=

O[3 23.3 35 31 3 5 0.6 0.5 1.5 0.05  0.008 0 99.9

4] 23.4 35 31 3 5 0.6 0.5 0.5 0.2 0.28 0.5 99.9
A BL MGA%-Clys
mﬁﬁ 5| 25 35 31 3 5 0.6 0,03 0.05 0.15 0.02 0 99.9 | ZMR % C3, Bt
g iiibur
6| 25 35 31 3 5 0.6 0.03 0.08 0.2 002 0  99.9 HIMGAX% 3489

5 SRR

?i? Bl CGA 2§ ¢34

B |7 25 85 31 3 5 0.6- 0,03 0.03 0,15 0.01 0.05 99.9 | (1), 0.3F f=#3%

g Céy OBREH

EL ZMR 2§ c§,
8| 25 35 31 3 5 0.6 0.03 0.1 0.2 0.08 0.05 100.1 | (1),0.3FE4&M%
Car ()b KR

O HNEXRF2MHEL. MGA M= KIERBTHE CCA MERHERSERE ZMR BEA-IBELE

B&E¥iHE.

TREA. BKA. BHLERETOHANH, EESHEAR BBEANBLY KERMEH,
RSy, SR . ARGHATERNE, RLEARRETEREGF, HCO, &k,
EEERRNA ZREARH>=HYY, BABHSRSEZEENRE X F HE Na+K+2Ca)/
(Si.AD . MRLEY WERAFEERS, TROPMFHFIHNTRE £, EHik, B
SRI AR BT i BT BBES R 0 FIE B R RIRHECD % 823 & HBRR B o iy



5 % RBFE: HEBEEERICERS MR LTERR 411

1 100 100

e ) /R

B

itk (,

10 4

© Nt W oW E L

Ce Nd SmEsGd Dy Er  Yb e Nd  SmEsCd Dy Er  Yb
B 2 LR TEhREESHRRMEL

Fig. 2 Variations of REE distribution patterns during fractional crystallization
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See Table 3 for Model 15 the only difference between Model | and la is that the crystallized phase of the

latter contains 0.1% allanite instead of 0.15%; dashed line; crystallized phase (Cs); solid line; residual
melt (CI)

HWRESBEMBERBIABRNRE (FsO) migs:. sBLEY, #FH—-IHmRE, &
WUEGERREIT RS . BR2EMMRDEXSEREHAEE R ZILHER, & HT
B BOAA R BBDE— R, TALKYEE FERRINHS, O, M
FlE%E, mRARBBAMBLZT 2 NRR—Bo BT aMEE, TRTLRER £ 8 5 8%
R, MAEFEARFHIGRER, XEREBEXMEL. BT RSB0, mH45 1K
“HMmE” HEARILEHBEEE,

2.2 BEfrREY

Wetzel FCO BT AL T 4 B Rt A 184 RIRA A TR BT R R (FPMC A .
ZHREAREHBMX T EDERAHREEREZBE LHERE, SHRANEREPMERE
EWMAIBEREM, BIEAROIZEE (Ws) MERFEER (W) ZILH (o =Ws/W) h¥
3, He>1H, BENDRSBRTHERIE o<1, MEAMYTERERG & R
R R W0 <e<<UN, oMo ELRETEMORER, ATPMERTRHS #.
Wetzel FCO B E Btk 2 BAMRE BHEKIEHZT—R3 hEd B, SHEEFHZIL k=
/R 1B, A

C' (@
CY ()

=Tl (g)-* P c’(0) 1 L(gy~(D=1)[D _ Tl (§)-%
=F! ()" + (0——1>[ D-(;—D‘l)] ey F FL(5)-")

D

KA CIOMCHOFHNA ¢ b BZIEERPIETEBHRE; C (O ATEAETIZTES B, DX
BESESIE: FFAON ¢t BENBREINE: Z=C+D-1)/(p—=1), %k x1H, 8 4H—
TEEROBOR. BAESHEBELL-MIEALTRE @ E. THES REEEYHE (ZMR)
(FE4) EHC W), ZKIERETHE MGA) EH CHO)P, LIER 5 MR £ & Ry

0 FXBFHREGER, XBEEAF UXJTHEIH, LH Fs=1—F.



412 B R &  iF 108

ik (SR ) /st

w2

1004 -

104

14

Co M Smma D BV

1 100
§
=
=
of
H
*#
ﬁxm

C'e Nd S‘m En G:i Dy E::x‘ YLB

3 B4 RIEALRPREEN AR ML
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Fig.4 Variations of REE distribution patterns for combined fractional partial melting and
crystallization process
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Model 5a; £=1, ©£=0.13 Model 5b; k=1, P =0.9. See text for detailst*). solid line, residual melt (CD);
dashed lines crystallized phase (Cs)
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Teable 4 REE abundance ( X107%) of granites and metamorphic

rocks from Nanling Mountain area
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Fig.5 Variations of REE distribution patterns for remelting processes
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RARE EARTH ELEMENT MODELS OF HIGHLY EVOLVED
GRANITOIDS IN THE NANLING MOUNTAIN AREA

Wu Chengyu

(Institute-of Mineral Deposits, CAGS, Beijing)

Zhu Zhengshu

(Regional Metallogeneralization Section, CAGS, Beijing)

Abstract

Highly evolved granites are generally related to W,Sn, Nb-Ta and REE
mineralization in the Nanling Mountain area. According to the REE distribution
patterns, they can be divided into three categories:(l)normdl; (2)HREE-enriched
and( 3 JREE-depleted, and show fractional trends from earlier to later stages in
multiphase intrusive complexes. Simulating calculationus by using the available
theoretical models reveal that several processes, such as batch partial melting,
fractional crystallization and combined fractional partial meltidg and crystallization
(Wetzel et al., 1989), might be responsible for the evolution of the magmas,
during which accessory minerals, such as sphene, apatite,allanite, monazite, xeno-
time, zirco and garnet, play -the most important role in REE fractionation.Such
complex processes lead to the conclusion that one must be cautious whent using
REE distribution patterns as tracers for interpretating the genesis of granitic:
magmas,

Key words: REE simulation, highly evolved granites, the Nanling Mountain
area
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