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Fig. 1 Schematic geological maps of topazite localites in South China
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A Songling area of Shicheng county; B Hailuoling area of Shicheng county; C Yanbei
Fenghuangdong area of Huichang county; D Yangbin area of Taishun county of Zhejiang
province; gr biotite granite; grl fine-grained porphyritic topaz-protolithionite-granite;
gr2 topaz-albite-granite; Tq topazite; Ba explosion breccia; J,j, J;x Upper Jurassic

volcanics; K, Upper Cretaceous red beds; Q, Quaternary sedimerts
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£BEEBRER REARDIBTRESFBH LLEIT AL 10km, ST &EYTLE
HEHRKIERESERS 1,-K, REARBREEMERIT, WEERY 500m, F 1—5m,
EleriEmygEmna figReE (B 1C), REaREREN, ERHHR-EREER &
Fofth A EH (B R 1-4—8)o

TR SHEAKY 2km, 2—20m, H¥kilEME, BATHELLA
sx) kiliEH, ERELEMTSN: EEEWNGREN, BEEXINHERERH
HEENAS B EFNEE, IHEEABAXREREW(E 1D, ERI-9),

2 HRE

KEEBEREN FHEETHERE,HAELKSBHAEARERI-1,4,5,9),
BELRERR(BER 1-2), 254 20%—30%, hifR 0.5—2mm, FHE KB 5 Mo
BrREER (B 1-4), EREEREHTREOXKERBEHY, ERB XA
ERMBR-FERTREERSZER (BKR 1-3,5,7,8), FEEK0.1—0.04mm, F 0.01
mm, RELE—F>4, BT EHEMRREEE R, £, HEIRAE R A P
(BR I-7) ZEAAEBREHERFTFLEEREZNRLMMIN G—bum), T4 K&
ABRMEERE (<5pm),

ROl SRBFMHAOERREEZE T I LAERR—BREENZENFEE
B(ER 1-5,6), BAEDNAEMERRERDUELGAH&D BREWRR, FERTT
ERFEHT], FRERELENFBEDEELTT 2 MAAERER,

ERMPBAELEH TERIEEETHLFETLAROR SRR, HRbLEHoREN
AEZRBEREMELRE, SEBREEMRFETIAET DML, RESHLELH
TARHTHEHNER, EHIIMVEERBESF, THANMIREEMR. DM
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BWREH HFEPHHRFEZERSRER, BUTRLEPRREME BRI ER
gt (ER 1-8)0

MEBNE HICANBROHSARAN, ERERLEE BEREKLER,
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HEEBEARRERFEXOE ZRRZ— BRRERIHRLSE F/O<19,8-%R
BRHULSHERAKLE F/Cl =13, FREAERYE >3, EHEEE F/C HEE
RTEERSSE, RPN EEREERERRERTER C LRSI EARTIL
TR, BA REABEREL R — RS BRT W,

FTEBREE BE S0, (65.04%—81.12%), B AL0,(13.01%—18.38%), HiL By
TiO,, MgO, Na,Oo ¥FHHEAA TiO, f1 MgO & 7ERMREB(0.01%)LL T, K
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%1 EHERASTEAY(Z)ARBITR(x107)ER
Table 1 Main oxide (%) and trace element (X 107¢) contents

for topazites in South China

2 3 4 5 6 7 8
B | EER D BR | BR | RE% By &8
71.49 | 81.12 | 79.89 | 71.84 | 76.90 | 73.44 | 79.76
0.06 | 0.38 0.02 | 0.02 | 0.04
Al,0, 18.09 | 15.94 | 13.001 [15.19 | 14.24 |17.51 | 20.80 | 15.48
Fe,0, 1.54 0.74 0.30 0.36 1.96 0.25 0.50
FeO 4.63 | 3.35 | 0.21 | 0.05 | 4.63 | o0.49 | 0.56 | o0.18
MnO 0.29 | 0.14 | o0.01 | 0.03 | 0.16 | 0.02 | 0.02 | 0.01
MgO 0.39 | 0.13 0.14
Ca0 0.55 | 0.04 | 0.07 ( 0.46 | 0.07 | o0.18 0.07
Na,0 0.19 | 0.19 | 0.04 | 0.10 } 0.12 | 0.06 | 0.01 | 0.04
K,0 3.61 4.24 | 0.27 | 0.16 | 2.56 | 0.04 | 0.04 | 0.32
P,0, 0.04 | 0.06 | 0.08 0.33
H,0 1.30% | 1.77* | 0.86* | 0.52 | 1.72
F 4.00 1.93 | 3.45 | 4.55 | 3.45 | 6.48 | 6.55 | 2.00
~2F =0 1.68 | 0.81 1.45 | 1.91 1.45 | 2.72 | 2.75 | 0.84
2O 98.01 [ 99.56 |98.52 |99.40 | 99.93 |[99.23 | 98.65 | 98.03
NBO/T 0.624 | 0.375 | 0.849 | 0.010 [ 0.578 | 1.267 | 1.502( 0.794
Rb 1045 1760 943 47.1 ) 1345 | 45.2 32
Sr 61 10.5 9 10 11 3.9 255
Ba 75 46 18 58 56
Nb 50.9 | 22.9( 52 26.9 53 | 12.7 48
Ta 14 18 8 159
Li 65.7 | 1298 338 17.1 20 10 76
Sn 780 54 820 (1042 762 | 307 4 55
w 63.4] 97.5 13 6.4 12 | 18.9 130 14
Zr 100 39 120 53.3 66 | 129 50 54
Hf 3.9 3.9 3.9 4.6 2 8.7 16
U 11.7 9.36| 26 1.7 10 12
Th 38 9.10| 27 12.8 9 23.2
Cr 35.9 4.100 104 99.9 48
Ni 6.04  3.20 3
C1 40 20 150 150 226 | 79
BE%) 25 15 18, 22 15 33 30 15

T FELLSHAZRBHEES,HMATRZBHHRE; NBO/T HHALMEKAIEHRAKE; *H,0 %4 H,0+,
BRAE H,07 247, MBS R » Bt o K 4145 S W1 CO,, XK 0.4850.0250.01,0. 023 0.02,0.02,
=B RIEE (HPUREE RBR FHEBEIN KO, TFO &HBHRK, iz HEX
HIX 2 P& BT (AN I 128 BER %),
BEHTEHE A/NKC = 3.204—37.313, 525 RESREDEEMEX, &F
AEKE AL EEETIRRY W, 7 Chappell™” #y ACF ERPHEZAHEAS B K
BRER,
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#hEK NBO/T {§ #HE/IMEHEIE, HESMAMERN 0.375—1.267, XF
R RBETEHE0.05)4 1—2 MRS, BETRUR-ZRABKDE, RHARE
R R R IR AE FAARE , KA EE TR K

REBRTE VPESHEATEERE U EK(E D, BEMEETRYE. 8. #. %
(B 2), HESAN (FER/ERBESFNEUE logf 435124 0.12—2.54, 0.63—1.94,
1.39—1.90,—0.19—0.42, —BHETERBESPEHEILEE |2 1M ES, HHIE
S8, EAhT RLERTMEIANBA RN, RARXEEER XS SR B IR AEAX
BEEESRV EENIEREALLENLESE, L SEEEEMRL/StH4.71—
167.67)FMEAY Zr/HE H(10.00—30.76), GERTERE(OOL—IMHELR, BRERH
WRFEFHN R,

WEEMEE RSB 2 FARE (R2, B3): BRI ESHREARLIEEER
B, BIERAER T RRRME, XREE<I00X 10~ (iRl KRB R EIER); FER
B L BT T4 B M TP 301.61% 107 (InHAMS SRPTIE BE1E), REER
B A2 MBRXS,BEAHA—TBE, HEELXVESHARRER T ERBE: 5—HH,
LREE/HREE f{g{f (0.54—3.84), ERIENTERIEAABREES. F-TLH, #
TR, 6Eu 2§ 0.03—0.19, EHHLE VR (K 3), XEFRSHHBGIERER T
LZRMZ LY, BEEERIESERTHOTREVNE®ER: (1) EXEMTHER

#2 GEHALELEBLIITRSR(x107)
Table 2 REE contens (X 107%) for topazites in South China

\ 51-:

I %\g La Ce Pr Nd Sm Eu Gd Tb Dy
FAUS*: 14.40 | 40.70 | 5.50 |22.90 |10.60 | 0.40 | 13.80 \ 3.10 | 14.70
AL * 5.80 | 16.00| 1.80 | 9.60 | 2.90 [ 0.06 | 1.71 | 0.24 | 1.23
FpE* 67.52 | 141.08 | 17.06 |59.27 |11.99 | o0.41 |10.95 | 2.03 |11.97
i 72.25 | 34.87 | 20.17 | 64.85 |15.98 | 0.74 | 8.15 | 1.34 | 6.40
e 24.73 | ss.11| 9.68 |33.15 |11.88 | 0.11 |12.63 | 3.11 |20.20
RELE* 2.40 4.80 | 0.19 | 2.00 | 0.12 | 0.002| 0.33 | 0.08 | 0.80
Tl 3,43 | 12.96) 1.77 | 3.20 | 0.68 | 0.02 | 0.49 | 0.08 | 0.76
P 60.00 | 110.00 | 12.00 | 46.00 | 9.10 | 1.50 | 9.10 | 2.50 | 6.70

=

fd ) = Ho Er Tm Yb Lu Y SREE| OEu
FALG*1 4.10 | 9.80 | 2.70 |15.90 | 2.68 | 107.00 | 268.28 | 0.11
R * 0.30 | 0.70 | 0.20 | 1.11 | 0.20 5.02 | 43.87 | 0.08
HpLIE* 2.73 | 8.40 | 2.30 |12.65 | 2.00 | 89.95 | 440.31 | 0.12
it 1.22 | 2.95 | 0.55 | 4.16 | 0.58 | 23.23]257.44| 0.19
oA 4.73 | 14.50 | 2.81 |21.90 | 3.24 | 98.88 | 319.88 | 0.03
R 0.15 | 0.47 | 0.09 | 0.74 | 0.13 3.60 | 15.90 | 0.03
&L 0.08 | 0.51 | 0.16 | 1.93 | 0.30 1.44 | 27.81 | o0.11
St 2.10 | 3.10 | 0.31 | 4.10 | 1.10 | 34.00 | 301.61 | 0.56

* ZRREYE; % ERVRELE; S BEBES BXHEFRLIRIA90),
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TR, BT REAHRAENEEE, I RS SMEASA LREE/HREE {404
BITRRE R, () XFARACHSBEERUBFL, ZREE MM LS KL LY
Rt & SR L ECIT RS A . BIEEEXNS BERHE, BToEMALSa
K24 E, NI £ R AE TR R R R A B2 43 B DA o i 406 2, U
BRI TSIRE S ER, (3) KR M RERR I AE i BRI N (it 2R IED TS
RETHEER, # Flynn"? Brocfi, A URGKER G/ RS RGO RRE
(Kp) MI%XAR Ki*> K> KPP, (R MKFTEME R HER, i R EHEM
LREE, {RAEEFRAERE—S THHM LREE, MRKEFEROV R L

4 WEAEMEY Wb a2 heAE
MNEEEAFEEEAEREFTHUNENRENENE—R, GEREPRE
IR (0.5% KD, Mok (B4 1oum), BEHGERSH, Kb a: (D
AR LA, 4 S EASEB 80%—90% , TR A B L~ 1, — L ABIEF Y
CO, Kiilitko BHIMEHE, & NaCl B AUS MR ME, R AR
&, 50 XM R B R, SMEEERESS AR HHEASEBGERT-10), Mr--i%
>10um, S—EFEN 424°CE 10, BB E —5.7—~ 6.2°C, &35 1 (e 102) 2 8.8—
9.5, AR (2—30um) FEALOERBALIEN L, AR EARMNR, 1000 L e
AR AR, B —RIEE 336°C£10 (Y G% = 20—25)0 %4l b EAR L W
AR I-1D), FEEBERE FERE NaCl REBERN KCl, il - e B X [ K
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(392—324°C), BEBEHB R BE (wna/107?) 4 36.9—444, (2) BEAERRE
REZFEE,LBRD I, MEK (20—40pm), HEBHSABTAE(ZZBIMAELS
WMENBAEASTFREAH. BRI-12ZBEEARX—HOEENHRINK R, BEOGH
SRS IT(ELRHRT AR SN ECREATRENE), o 3 MEAEERKR
1-12, C-C,) ¥4 e-AEH K, S (G) BE2 4 C0,96.5% , H,S 0.4% , CH,0.4% ,
H,0 (K)1.0%, H, 0.5%; w48 (L) B4 % H,0 (&) 61%, CO, () 32%, H)S
7%, ZASEEDH CO-H,0 “nEHE R, EHRE LINEZ] 300—340°C B X—K &
BEAESHEMEL, RENSHER, YREFAZE 550—600°C W (HNEEE 10°C/min, B B
i 3—s5h), AETFRAESE, BTRRNZAES KBS 10 KREEEBM),
Roedder™ 3 x—K @B K T T AR H—MIRBIE, EEFINAKERABRENERSE
At ELE, HEKEL: B Mysen B, BEMEK YT HO NEBlEE
REB TR & S1,0,(OH), (M TFXMK(2), % x =2 K), BHAXEEMIAFER
FEE TS #Y 4510, + 2H,0, B ER AR FRE-KRKREEEEK, CHBRHRE
BE(550—600°C)ER THREE .

BEENELRSNEEERATRASERBREREERTTE—% MU &,
HhEgS TR PEE)NBEE % 480—520°C (FEY T EARLKRIER), 7 660—860°C
R4 — GEATRBEERE), SSHEaRENGSHE—REX 520—350C, R E
(Wnuc1/1077) % 8—34,

BARTHEELE SEHBSREFENEEIR ST AR EIANES RMEL, IE
M EIE BE (650—750°C) U T I3 , & 1 —REE(750—850°C)WHEiT, MBIZZ MM
itk (L=67%, G=19%—11%, H=23%—24%) BHKH — & K % 550—
620°C, &EHE (wyna/107) A 570

ERWEER: (1) KREXERETEAIBKEEARBRECERERGEE
%, IERENEMNERS AR RE RN, (2 BRREREEETES TEMKERER,
HTFEEAS AR TERER, EREF), KEAEEK(CO,-H,0 TR)SHEER
R REE. SRBHARBEEEASENEREERG TR BRGRAR
B EE N TEILS SIS % 520—350°C, MARWEKEN 620—550C, FEIRE KA
3% 424—336°C, FREREEXANEETHEBFLITERXARTER AL AEERE . (3)
SEHBKERKE HO, CO,, CI~ 1 Na*, K*, ErHRD— WAER SRR, B
“r“%ﬁﬁz*ﬁiﬁﬁ:@%%,ﬁ:%ﬁmﬂiﬁkﬁﬁ,%liﬂéﬁiﬁk.%%ﬂ%ﬂﬁ&%&&o
5 WEAEBRREE
51 SETBEFXHBER

Ealit R LR RN AR ERBENSERALNE. HHEBE S RAEERZS EER
HEYNE R, mRARTEEES Mole EREABFRHEEKR, & F= 0.29%%, %
EHEESHMNEEENE, BEF—=19%. RIS E S LGHERL-ETERE. 7
BREE R, GEES F=0792%+028 (N =12); TS R EA ST RS
% (F=03i%--046%); RMEEEELBH/ZBHHERR (F= 1.08%); # IR 1L
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HEELERAMEHR (F = 044%—091%); BN S G TRERER X (F=
0.534% +£0.19, N=6)"; FENEHHEIELE (F=124%)0 ditsl L, RN
HEETLHENE ERR STMERERATEYNKERR. BIIMELHTERR
#e EISE0.08 % )E THREHHF. HUHMGER HO, CO,) HERXMERARFTELR
AR BT R,

HEREAROEFLRENE & HEMKEARI TR 3, Bll—RAFRIY
Is; F1 6"0.x%0 B, 8RN ena(T) o REAFERFEX MO Trh— LHME, EEH T
REFEHR,

5.2 FEREFSERFELRERLPEIME

70 FERRASCE G, TREFAFREIEH: BHRNFER. HEATEEKRRE
FEUEERERAFNERNE, MYERASHEN, ARNFAHRERERD . KER
R ERRRIER, IR — R A R, T EERBGORE, TR 3
8RR (F,H,0,CO, ZIMEEXTEN,

Al'YSi,0; + 6F === AlVIF}~ + 20% 4 Si,0,- -+ (nHun
14NaAlS1,0, + 13xH,0 ==~95i,0,_,(OH),, + 8Na(OH)

+ 8AIV! 4 6NaAISIOf~+----- (2)us
10Al'VS1;05 + 2CO, === 6Al'VSiO~ + 24Si0, + 2COF + 4AlVi...... (3w

3N ERpIES, |EAS (F,H,0,C0,) #pn, KRR E: (1) £ NBO/T =0 #y
RN R FEEMEAERD , Si-0-Si B Al-0-Al g##42% Al-F (REi(1)),
si—OH (SRI(2))#o EREMERIIRGTREPIBMK, NBO/T fHIK(E 1), H &
BEMBER(RBI(2))e (2) FRAT il OH R WE T Al'Y 34 (RRN(2) F(3))
REW(RMR(DVEEHERE F AV, FESBEWESRUEY, BREENE 4
ML, QL AT, ULk 2 MENeS B ARERBEY R LA nTRZEM: Hik
RAXRXBEMABUXEEAPAEBRT HRESRY; BRIEAEHERERGEY

B3 SEEERALE FERKSE Nd,Sr,0 FHRAR
Table 3 Nd,Sr and O isotopic compositions for F-riched granites genetically

related with topazites in South China

T(Ma) | Is, | ena(T) | 6"05x(%)
BB EKE 123.3 ’ 0.710 3 ] —8.9-—9.3 l
EHITTAPE 123.3 0.711§ i —8.9
= et e] 110.1 0.71359 | —9.4 ‘ 9.5
AT B 114.1 0.71147 | —4.0 10.1

AT 114.1 : 0.710 65 { —4.8 ’

HITELE 114.1 0.713 68 l —4.0 i 9.6
T 124.9 ) 0.7308 | —6.39 ' 11.5
Lo Yy Nk 125.1 I 0.729 8 —5.93 } 11.5~12.2
B[RS LT 127.6 0.7129 —7.11 [ 11.4—14.2

o

FIE W 431 gre 113 0.746 0
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FRIL-ZRBUAER), B3R LR, MG A TR E 0 Rk (e 52 ) 808 2 Rk
ER(ELE ) B TRERME, AATHLY #E®, FEERBBARS & (nE
EELW. . ER), EERRREE; BRENBEEREMZHEETRERNE/GE R
TEREAHEFERNEPE FESERLS (TaFi-, NbF-, SnFi )™, X EELE
RS EARE TR, FRERAERSHNRATISE (FRE RS B IR R
5); B|RESHEN, DEERZEROBEKMERKRE, AIEY 650C, FEH Y
550°CH XS A RHNK, SEERERAEMURE, eila ek ERERAY, &
AR EMEEEE F(EREANEDIER), BRAS RS E, 5 KRTAMER
IR AR, .90 WA KT, R EERARR B T HIZETER, BiER
ERAESARPEHETHERNLEELRAMRARL); EWETF AV A9HEN,
FEETF (Nat,KY) W5HR, METRERANER, FRE-AR(ZBRAXKE
ERRETHESE, ATEXHIBRRGEN, M TRAXRE(CREBERB)MHRAE.
FERBEA (S RA)BHNT B (BTN B A R E S, DL ERIA R, 53t
EHERMEHFEHREEERBREERADHRRBRRIAERLCHBLRE R,

6 4k

(1) #EBXEBOEREREFRTKRBERER. ERREEBR A H R
o HREFENARD LA SRR GERGMEECERRERCEK, RWFENH
el =R 3 TR

(2) HHEESLREANERLRAEERE s BARERHERMENS B ERA
ERBRBFT. RPHBEX AR AP — EHRNOERTRE.

(3) AEEMFRRY, £EERREE £(520°C), EERERRBESKRRES
BRI AR R ERBIEE . Nat f1 KY BF 3 A KRG, R R 16K 5 4R A
ST REROHEFRE R, WIEATHRRE SRS HHOBIRICFHFT,

g F X W
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THE CHARACTERISTICS AND GENETIC MECHANISM OF
IGNEOUS TOPAZITES IN SOUTH CHINA

Liu Changshi, Shen Weizhou and Wang Dezi

(Depariment of Earth Sciences, Nanjing University, Nanjing, Jiangsu)

Abstract

Igneous topazites found recently in South China are closely associated with F-
rich granites in time and space. They have a typical igneous porphyritic texture.
The phenocrysts are quartz and topaz, while the groundm ass consists mainly of aci-
cular or prismatic tepaz microlites and anhedral quartz. Compared with granites,
topazites are rich in Si0, (65.06%—81.12%) and ALO, (13.01%—18.09% ) but poor
in MgO and Nz,0 and strongly peraluminous with A/NKC = 3.204—37.313. Geo-
<hemically, the rocks are evidently depleted in Sr and Ba, but enriched in Sn, W,
Nb and F(see Fig. 2). The concentrations of Sn and partial W in the topazites
are 1—2 orders of magnitude higher than that in average acid rocks. The F-riched
granites genetically related to the topazites in the area usually have much higher I,
{0.7103—0.7460) and 6%0%,(9.5—14.24) of quartz, but relatively lower gy (T)
{—4.8——9.4). It suggests that the topazite is similar to S-type granites in genesis.
Hydroxylated silicate melt inclusions, consisting of some grains of quartz and
aqueous fluids, have been found in the quartz phenocrysts. The entrapment
semperature of these inclusions is about at 520°C.

Key words: topazite, inclusion, immiscibility
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