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Fig. }. Simplified geotectonic map of South China indicating locations of studied tin/tung-—
sten~bearing granites.

1—Precambrian old land; 2—Platform with scdimenptary cover; 3—DPost-Caledonian uplift; 4—Hercynian

geosyncline; 5—Hercynian-Indosinian depression; §—Indesinian fold belt; 7—Hercynian-Yanshanian active

belt; 8—Y nshanian \Arolcanic belt; 9—Granitic body and its serial number: @—Lacchang; @—-Dachang;

®—Xianghualiny @ —Zhenjialiong; ®&—Huashan; ®—Dajieshan; @—Huangsha; @ —Huken;®—Denbuxi~

anj @ —Malage; (D—Xihuashan; @—Yinyan; @—Xishan; @—Xiaonanshan; @ —Daaodu; @—Qianlishan.
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Table 1.REE contents and parameters of several tin/tungsten—bearing granites in South

China

2R | mE (HRAH HS 5 Ia | Ce | Pr Nd| Sm | Eu | Gd | Tb | Dy
1 £z G-16 |gkiTEfEE 88.50 [36.41 | 0.71 {24.20 {10.33 | 0.15 {11.06 | 2.03 | 14.59
2 x| 840-1 |BERIERE 9.80 [17.45 | 2.03 18.25 | 2.90 | 0.20 | 2.79 | 0.58 | 2.77
3 EHWW | X-15 | BB ESEHRE29.7 [62.5 | 9.5 130.0 J10.5)0.15 (9.7 [ 1.7 | 5.0
4 MR | Z-2 BEBERE 10.35 {22.5 | 3.5 [15.9 | 3.4 |0.11( 3.45| 0.76 | 5.35
5 I 0-6-2 | fERE 12.03 [32.06 | 4.09 [16.88 | 4,98 | 0.18 | 5,51 { 1.12 | 6.63
6-a | KFI © ZEEERE 19.61 (40.70 | 6.04 {20.58 | 5.43 | 0.41 | 4.51 | 1.11 | 5.23
7 ik @ |BEBERE 14.84 [32.56 | 6.79 [15.26 | 5.17 | 0.28 { 6.42 [ 1.77 | 10.28
8 Fany H-4 |az8iENE 10.33 |25.26 | 3.90 |14.47 | 6.29 | 0,19 | 6.74 | 1.21 | 6.05
9-a | XBEA | D-z | ZxBIERE 11.22 125.74 | 3.16 11.27 | 2.42 | 0.15 | 2.02 | 0.33 | 2.10
' 10 l.%;mj G-19 “%iilzr%ﬁz‘% las.oo |141.ss}13.1 |s4.50 lu.lo 1.24 | 6,77 | 1.06 | 4.73
11 | BEAE | XH-12 [BRE NS | 6.91 (19,29 | 3.14 {14.57 | 8.91 | 0.09 (14.32 { 3.47 | 23.68
12 | )& Yu03-1 [{ER B 27.56 [59.99 | 9.08 [28.58 | 9.7 | 0.08 | 9.33 | 2.48 | 17.42
13 | By X$-3 |(BABEHKIEEE (22.70 (50.87 | 6.61 {23.40 | 7.25 | 0.16 | 8.82 | 1.95 | 13.43
14 | /NEEL | N-65-3 (BB HKIEHSE (20,59 (49.48 | 11.7 [22.40 | 8.33 | 0.14 [10.97 | 2.37 | 16.7
15 | AME | DA-2 HEERE 37.15 (79.40 | 7.52 {34.45 | 9.25 | 0.42 [12.05 | 2.75 | 18.67
16 | FHEU | HT-71 SRS 23.48 |60.37 | 8.04 (36.04 18.88 | 0.10 [23.76 | 5.12 | 33.19
17 | ®W Y-7 TS PiAr =t 3.57 | 7.95 | 1.11 | 3.86 | 1.22 | 0.05 | 1.07 | 0.21 | o0.97
18 | A LL-43 |BbaubiEss (3.0 | 7.6 [1.3 13.6 | 1.64]0.03)1.75| 0.34 | 2.43
9-b | AFEAL | D-3 MK IERE 2.53 | 6.43 | 0.84 | 2.79 | 0.97 | 0.08 | 0.73 | 0.18 | 0.78
6-b | KT | @ MaEERE 4.2° | 5.5 | 1.66 | 3.86 [ 3.6 | 0.07 | 5.6 | 0.8 [ 2.1
7 | mE \BREH B EC I Ho | Er | Tm| ¥b | Lu | Y |EREE }’:3;3“ SEu
1 Er G-16 |WRIERE 3.00 | 8.00 | 1.36 | 8.36 | 1.00 |71.79 |215.64{ 0.78 | 0.04
2 X 840-1 B REHE 0.59 { 1.67 | 0.28 | 1.29 | 0.26 |16.11 [66.8 | 1.51 | 0.20
3 EFHEY | X-15 |SMTFBXSERE] 2.95 | 8.4 | 1.77 | 9.0 | 1.31 |66.0 [248.0} 1.40 ] 0.05
4 YRIE | Z-2 BERBIERSE 1.02 | 3.4 | 0.59) 3.8 | 0.44 26,8 |101.3 | 1.22] 0.10
5 £l I-6-2 (A ERIE 1.60 | 4,72 | 0.87 | 5.58 | 0.86 |41.16 |138.47] 1.04 | 0.10
6-2 | AF O |ZxBERE 1.22 | 3.76 | 0.55 | 6.15 | 0.53 ]39.37 {155.2 | 1.48 | 0.27
7 H]ib ® |A=EBERSE 2.44 | 7.52 | 1.23 | 6.5 | 1.28 [60.63 [172.97] 0.76 | 0.17
8 | WL | H-4 |AEEERE 0.96 | 2.44 | 0,53 | 2.28 | 0.35 |32.58 [113.46| 1.14 | 0.08
9-a | JPRYY | D-2 | ZEBIERE 0.36 | 1.05 | 0.24 | 1.19 ) 0,20 {11.35 | 83.54] 1.83 | 0.19
10 | Big | G-19  |BExEERS ‘ 0.94J 2.24 I 0.35 ' 2.69 { 0.48 ,17.50 359.27’ 8.79 ' 0.38

11| B | XH-12 R B ETERS | 5.27 17,15 | 3.23 |19.87 | 3.13 |167.8 [310.84] 0.21 | 0.03
12 | @ Y003-1 |TEREE & 3.65 |12.54 | 2.4 [19.53 | 2.85 [100.42{314.0 | 0,84 | 0.03
13 | S Xs-3 |BOoEmRIEEE | 2.98 | 9.80 | 2.00 {10.85 | 1.82 | 96.71{258.95| 0.75 [ 0.06-
14 | /hEl | N-65-3 | BB TERE | 3.87 |12.54 | 2.19 [14.55 | 2.24 (124.81[300.4 | 0.7 | 0.05

15 | KM% | DA-2 |ERIEEE 4,73 |13.10 | 2.70 [13.19 | 2.25 |110.01[348.75] 0.95 | 0.12
16 | FEl | HT-71 |‘MN e S 6.96 (19,53 [ 3.40 |22.94 | 3.26 |204.50({470.59] 0.46 | 0.02
17 ) Rl Y-7 —nBERE 0,17 | 0,44 | 0,09 | 0.49 ) 0.07 | 4.73 | 26 2,16 | 0.13
18 | EXK LL-43 @bkt | 0.39 | 1.01 | 0,19 | 0,89 | 0.13 |12.6 | 36.8 | 0.86 | 0.04
9-b | BRI | D-3 kT 0.16 | 0.34 | 0.10 | 0.49 | 0.07 | 3.86 | 20.35] 2.06 | 0.27
6-b | KFL O |BEBENE 0.13 | 0.11 | 6.02 | 0.03 { 0.07 |11.0 | 38.75| 0.95 | 0.03
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Table 2. .REE parameters of selected multistage composite granite bodies in South China

s b-SriE iy e : ‘ ~
TR BB # i3 R’(Mj% B 2 | SREE | NCe/SY| 8EFu
X 1 Btk B B R g 115 530~14 257,60 6,20 0.49
i B 99 840-1 66.93 1.55 0,20
I~ o B 470-2 27.97 1.31 0.23
5 I BRI 184.5 -15 538.39 11.05 0.69
B il ZEBERE 171.9 -1 110,66 4,66 0.35
Aily m EPNEFIA- b 110(K-Ar) B3 20.38 2.02 0.28
N I, R e WIREZBIERS 90.4 G-19 359.27 8.79 0.38
il K BEBERE 84.4 G-1 251.65 6.49 0.39
5 F mer LR & 81 G-16 215.64 0.78 0.04

T RTTRIANE S D F 0 FORHE B2 30040 XBEITER S 1Y T 7 s 1B 87 X #k(2]

(5) MEHEHUER AR NAR A bR L CEMETL

LRBFBRE L FEERERAZEN I BERER, BR— HEANER ARG &
MW AEKRBE ARG, MR RE RN ANA R BIERK S22 27 BE K 2 P 55 2 4
MoZRBEREMAZBENS, KR LTEREER S - BBERE S LR Sk
MR FWe R BB . ) BB Fa th CE W B 3L 80 fa N 4 8 5 BEAE 1 4
¥ T REE=493ppm, ©.Ce/LY=4.8, Eu=0.30; ML IEHE = BER S FEY CREE =
282ppm, ©C2/TY=2.4, 0Eu=0.3" , X4/ P4 % K BN SR E S B ER AP S REE
=101.4ppm, TCe/XY=1.22,6Eu=0.10; MdEH _-ZBER &P CREE=34.7ppm,
3Ce/TY=1.19, dEu=0.13%,
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Fig. 2. TRRE-1g(ZCe/ X Y)diagram of Fig. 3. Chondrite~normalized REE patterns
Sn/W-bearing granites in South China. of Sn/W-bearing granites.
Arabic numerals represent serial number of (Roman numerals represent REE types of
granites (the same as in ‘'able 1 ), while Sn/\V—bearing granites) .

Roman sumecrals stand for REE types
of Sn/W-bearing granites.
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.

I.2% 1L E&E% TREE>250ppm, ©Ce/LY>5, I IHM DRt & BB A RHEK &
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RAEESHEMMER L SEUAT Y, mBar . WELEY . BB, RSy %E,
ARBFALKEE. HAFSEVOIREL mENHLTEEBHEL-RAVE.
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BRTEBEEEEMET BRELL, NEHEBARKK D SC/TY /b, X H+5
Pifysy s 2 RIER, HBESHE RN EARRBIEIER S PREEG SN E L,

DORSEREARENRR L SR SEEMMYTOEL, ERLRIBTS
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L .‘ i A—Dachang granites;B—Denbuxian granites;C—Gra-
5 '” pites of Gejiu district(symbols of samples as for Table 2).
]
1
La CePr o Dy =

TWEHESR LSRR 200—300ppm, =Ce/TY=3.2—3.5, 6Eu=0.7—0.85023, 4EfiHh
K. B0, MASHMEERERHYAENTAFENI W BEFEAX—TEHE, L
WEERAHXEAFTIERTE LW, FREBLUNERO,

NEGRAEIE R (90.4Ma, I;,=0.714, {EHE$HE%6)$SI0,=71.6%,Fe;0;+ FeO
=2.49% ., MgO0=0.48%F1Ca0=1.59% C(18AMHESAMFEHES) , WEEHEE 7km &1
N ELFEL LEATERNE XS (81.0Ma,1;,=0.7110 ), T REE, =Ce/ T YHI
SEUMMB L #h Ak, HREEE. ER. EERINERALE, BAIREEREHRY
BBH BT, RUDRHREREAIRZNABRIPHBRLERANERETUEERER
SRMBALBESIRBEBREKOHETERH.

EREERYUETVEREREREHRLEE, RERLED, HTHERHE, £2

O ¥, 1986, FEEY (Bl £-9 ERESNBLTERREEFERSARRWFE. HREAE FLE
Wi
® EEA%, 1983, MNHSHEREHRD, SIRAERER HRFRE, BTV RBRAETER, B34



28 OK % B’ 198942

800 50

HE/REBRE
o

1 1 1 1.1 L 1] 1 X 1 1 N 1
0.5—[a Ce Pr Nd Sm Ea Gd ib Dy Ho Er Tm Yb Lu

H 5 LR RNH LS XA
A—TEFHRIENSE: 1—F2EKIZBANG-BodERE: 2—EhPOEEBEEE
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Fig. 5. Chondrite-normalized REE patterns of granite bodies with various facies;
A—Huashap main grapite body: 1—Marginal facies amphibole-biotite granite of the main body;2.,Central
facies biotite granite of the main body; B—Zengjialong granite: 1—Central fucies biotite granite; 2—

T'rapsitional facies two-mica granite.

B R E AR AR LT B R EM R WEAE, £RELE L, BRTREAEEET S 15 5
LS, WZ2HEEFERE, ERAME 2, BREGEEET 8 Z RN E™ %
MR, ATHEER T SEMIEK AR, LU LA SRR A5% k.

1B 4 AR 46 A6 B o hn B ZR B A DX VN B 4 00 3 S PR X O Tl Ve - BN S M PR 1 45 5y . 4
BRIX S b X f v e T oy AR RS DU S, B s REE fig RARE, A Kb
EHEIR. MBI FR AR, SRR —%RED TRE E=246—460ppm,
LCe/LY=3.1—6.0, 6Eu=0.51—0.65, SHEHXHL, AXEXEEREERLFER
B\, MESNHESHREE.

2. X EHEH LG EYUSY IR EMEBERIE, S5, BORORBY BN Sk,

SHAHMELAMAMIMER L ITESR. BMR. REBAEERSE —BHROEY
¥, MBERELE . WL EE. LY MRS %,

4 BT B R A P B ER A ML BRI, 7R3 sy B4 R i
h, FRAOMRESOE, WIEERRE RN SRR, BERERSRIEEHERL
BRI KA PIBHREZIAE P (CEu=0.06—0.03), R, BRTHAKA B FF 88K
b, BBBMIRKEOREE. HhZ—, BAEMEEREERA B LA 58S R
RPF R EEREKREA,

SAEXSEM L FEEYUER S (—BA%UED HEEFHKX, HHEREEZHCIER AW
HWEHR, LERBERREAWERKMEXRER, FERHLR SIS T HRMEX,

6. B UEHARKFREESWHRRY, ZEAMZESEER S P RIER S TEHE
T EBRICEARESHFRAMTREMEE R ATRAEMEEANE, RRTHUFES%
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A R B AT & LR E.

Bk, ERLEEMNERENER, TRERAPEROBLEEMZLPEFOMHRYE
S, HROTS S REL, BEREHEE, F0HERETRA B2 A8k
FHUEFTIROFREM, SRAOEFAECOME, REREEREH T ME—F 5
HEEamlm.

BT HASBOERAUSTEF. L, NafER DRI, BEXFHAELL, FIEKS
SR L B = EATE B INRE S BUA B B B /b a Brry T ES, LBLVEEXR—Hh
EMLUBRET. AR, EAR%M, EREPE F1.4—2.0%. FRYEKBREHBEH
THERERBRGEN BT HMFBCRE, KEOL, FRREIMEEEST, BRAR %
AR kS bk, BEENaFERE D, FOSENIE.5%ELL, LigE7E 200—400ppm
Zil. SnplaRBRRGE FHEARYORERRRFEEREZS. BRAOMARA
BB LW HEBN AR, AREEBEATRNERERbe GBR. REBAEERTM
TREEHERRC 00, MK FLL, FIE KA BT BLE B £500—600C Z i,

Kovalenko!® il Manning" 2% AMBIF BRI R Y, LRBBES F FEmHm, &
KRR RHRMEME L. EAX-BRA-FRA=AELE, FrogmiEseE Kin
RITKAER RS, HRBERMRERGHTRERMTH. ZRET, REEOMRR
10 % ARTRS, dL A AR Y f B A W] Tk Fh e L, Pl BB RIS R 45 R 7 4,
X FEE AR, REESSWESIOCLLEA LEEa R, FHEAMBETREARM
KR HFE, EHXMEEAKPREES BFHE, — R T50ppm, HREE# S HIESE S
T, EALRERRLBT Y. Xt L5 HBEATIER S H R,

& ik

1.5 5 KMk, XS0 iR EFYHTREE, ©Ce/ L YMoEuR (K,

2.9, BRocE R ARERMEBRY R REE §BME S 22440 8y
HERESNEARLER. ARERTRYYSGETRGXSE s RMREHETERAESE
AHR I EENEHSRHIE, SREE=250—50ppm, YCe/L Y21, dBu<0.4, fE& K5
R R, BHBERESRENEKNATEREE, ©Ce/T YRISEWRHFEMK,

JLLALH IR AARENRR L EENEVERS, HBLEES, HR EEEDH
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REE PATTERNS OF TIN/TUNGSTEN-BEARING GRANITES
SOUTH CHINA AND THEIR PETROGENETIC IMPLICATIONS

Zhu Jinchu and Xu Shijing
(Depriment of Earth Sciences, Nanjing Uuniversiy, Nanjing, Jiangsu)

Abstract

In terms of REE geochemical characteristics the tin/tungsten-bearing gra-

nites of tramsformation series or S-type in South China can be subdivided into

four distribution patterns: (1)REE-normal type, characterized by ¥ REE=250
—50ppm, ¥ Ce/TY>>1 and ¢ Eu<0.4, and examplified by Hukeng, Denbuxian,

Huashan, Dajishan and Huaungsha granites; (2)Light REE-enriched type, cha-
racterized by TREE>250ppm, ©Ce/TY>6, and examplified by Malage gra-



Fedk F3M ERERBIERSNRLTEBRLEHEREAREA 31

nite: (3) Heavy REE-enriched type, characterized by SREE>250 ppm and
TCe/TY<0.15, and examplificd by Xihuashan, Yinyan and Xishan granites;
(4) REE-depleted type, characterized by “REE<50 ppm and examplified by
Yashan and Limu granites. These geneses can be interpreted as caused by dif-
ferent histories in the formation and evolution of granitic magma. These fca—
tures result from the differences in nature of source rocks and their initial
REE background, degree of partial melting, completeness of deep-seated dif-
ferentiation in the magmatic chamber aund in-situ differentiation at higher
levels after their emplacement, remelting of underlying crystalline basement
and younger granitic rocks which had not been completely consolidated and
effects of ¥, CO, and other volatile components. A combination of these fac-
tors might account for the geneses of Sn/W-bearing granites.

wgiwwwwwwwwmwwwwwwwwwwwmwwwwwwwwwwwwwww

L2l

KIITI &R ZRBmes A SRR,

B ETERBEN T ERNESBY RV RHSMHE, WEE, ARG BRI, 2065
HERM, HAPLHALRG W, LHREM, SERWLEHDLNAN. HABRADERREGME b
R, FREDL, SEKENEREZHDHM. MM EERE, b REr s N m
BEH K,

HEAENASDAFNEFHERARMERERESRAK G B3R SREim s R ek, ik
KB /MRAL CEE, BlE) AR SWMIENARAKGEERER, RWHHE M 2wk
EE=E4 N

Sredfl, KILTHOAESRTRAMESMERY K, LIk, @y AE, RELROSLHE.H
B, BBAR, X—ZPIREAEREEREDTBULKA AL, MRILTHENEREDZHN LA GERA
KEBRERNRE E, REUESZAEHERAVZHARE,

HEAERLET RERERA (de Launay) WREF RIE, BFidhEREINELRY 25 EM0H
B, fiFH R AT, S RER, AN LGERESR. FHIRMRENERERT R & MR
W RIS, AR ARENR,

TP EG KA R 2, A BIBE T AERE, HAER, PRARTKRZER. HBiE 3 &9
RRIELAR EC R BEE R HE, EARIREN. PHERY KR, SHEERMBEEHERKILTHRMN X &
VR RBIRN A i, it R A R BARLEEM Y, NES——BNERLF & BX. B
2RI M B 2 3 ML b E RS, UMM TR AR IERE ST RN AR RN, ik
BREZ=L, b RRETRNGE,

BRT L R ARLEHR IS RS, SEATHETREEOANT HZRE RRTEEXTIH. W
B UIKBLH R ER RIEABE R (1925) , SRR RO RBEZ B E> (1926, 5FZEAE «HED
B IR RS Tl (1926, SHRKFEEE) . «HFHAERT RFIPIGLE (1926) %,

HAWRAEMREGHCPET = EM> 2PEGE LBRENHFVREREONROLHETREEEZ— &
EEEEHRT MELEE TR, RERLPEARBRABEEHERRNT KBREXZ—, X %E
T RZRREE XA ANTLE,

(H=E)





