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Fig. 1 Schematic geological map of the Baotas-Jiuwandashan
region in northern Guangxi
(modified from Me Zhusun et 2l., 1980)
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125 R B R 13 4. REAE; 15 BREFRER
1. Sibao Group; 2. Banxi Group; 3. Sinian; 4. Devonian; 5. granodiorite; 6. fine-
“grain biotite granite; 7. medium grain biotite granite; 8. medium grain porphyritic
biotite granite; 9. medium-coarse grain porphyritic biotite granite; 10.gneissic
granite; 11. migmatite; 12. mafic-ultramafic rocks; 13. fault; 14. unconfermity; 15.
boundary of petrographic zones in granite
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Table 1 Chemical compositions of Xuefengian biotite granites
and Sibao an metamorphiec rocks in northern Guangxi

. o B Z ¥ B s
MR AR Bk - ' —— ; i .2
$i0,  AlO, : TiO,Fe, 0, FeO | CaO | MgO! K,0 | Na,0f MaO
=Tl I IR TR R 50 | 75.19 12.91 ‘ 0.10 | 0.55 | 1.50 | 0.50 1 0.48 | 4.27 | 2.61 | 0.04
PR AR [ G R 3 |73.33 i12.50 0.25]1.00 | 2.00 | 0.43 11.49 | 4.18 | 2.60 | 0.06
70 GA R AS SR SRR B A 2 ‘ 74.21  13.15  0.39 © 0.89 . 2.21 | 0.13 (©.81 | 4.73 " 1.59 | 0.06
R T A PO A A SRR 1 '66.61 ;16.11 | .79 1 1.03 ! 5.25|0.57 V2,61 | 3.54 [ 0.72 ] 0.10
PO R PSR 2 R 1 | 65.15 [16.08 :0.79 | 0.75 | 5.35 0.59 , 2.71 | 3.59 | 1.09 | 0.10
PO ER #EIL /N A R 1 | 71.06 |[12.97 ,0.59 1.31 | 3.45 0.66,2.18 3.06 | 1.58 | 0.14
PO LS 6 |68.30 !15.08 !0.72|1.07 | 4.30 ] 0.51 ] 2.16 [ 3.56 | 0.94 | 0.10
BB NN 52 | 71.99 | 13.81 [}0.21 1.37 | 1.72 | 1.55 l 0.81 | 3.81 | 3.42| 0.12
_ o RS ORI%)
A AR 2R gfg; - . Bkl R B
P,0, |H,0*/H,07|cO,| F | Cl {SO}"| s | it
SR E RS 50 | 0.16] 1.08} 0.13/0.16/0.36 0.0190 0260.0087100.58f‘?§ﬁﬁ;ﬁt¥}\(1984),
BRER(1990)
PaBE R G 3 |0.16 1.76/0.31 99.98/&X T 7(1985)
PSS FR B I R BT ik 2 | 0.04] 1.70] 0.41/0.22/0.10 |0.02 |0.04 |0.0032{100.66/ZFEiF(1990)
POES i PAAH AT A 1 {0.08 2.44] 0.26[0.090.076/0.045(c.44 [0.15 [100.562%£55(1999)
PO AR B SO S A 1 {0.16] 3.76/ 0.36;¢.05/0.13 |0.039[0.€05{0.0017/100.65 235 (1999)
PO R/ NB A R 1 | 0.04| 2.13] 0.49(0.09]0.09 |0.003(0.13 |0.043 [100.01)iEFEHF(1990)
PRI 6 | 0.08] 2.66| 0.29/0.11]0.10 [6.026[0.056{0.032 [100.09)"#¥¥F(1990)
PEARSIERE 52 | c.2¢ 0.64 0.35 100.00[5: 32 ¥+ 425 (1985)
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LB CBAHT FRA-H,0 CRER) KA 500 X 10°—2 000 X 10°Pa fE HF1
750—620°C FIREETEE N, S RAR I EREES G 2R s -H,0 (RMaf)
#2 BENSHCHATHEE-HO SARNIRER :

Table 2 Experimental results of the metamorphic rocks of the Wentong
Formation, Sibao Group in northerm Guangxi in addition to water

eSSy
pH

zps | FERE | IREL FRRER Y
6002 700 500 6.5 REUFERBT Y
6 008 730 500 5.5 RATF RGO B
6003 750 500 6.5 MEE-FH-EXA-BEB-BR-<B55%
6 000 650 1000 5.5 BRA—FKA
6009 680 1000 5.5 BRA-AE-ERG-BEEH-BTE
6001 700 1000 5.5 BKA-BKA-RAE-FREAE-BEB-c 55 6-86
6012 750 1000 7.0 BEA-MKA-AHE-EEA-BEE-c BED
6004 600 1500 5.7 RUBFBRIT Y
6010 630 1500 5.7 ERA-AR-BRB-O=H- e BERL-85
6 005 650 1500 6.0 BEKA—PRKA-AR-ERA-B2EB-aBHA
6006 550 2000 6.2 FHAF KR Y
6007 600 2000 RUAF R4
6011 620 2000 6.2 BKA-NEKA-AE-EKE-BRB-BE8-a BT E6-84

HAER R KRHERARREERICEAE A 200meg; ERS: ZRBEAG pH = 5.5, LR G

4168h,

2090

1500

Puo(10°Pa)

1000

500}

Q
d
(o) 0\0\
N\
\
\
550 850 750 .. . 850

T(°C)

A2 BERMEEEAERE-HO KALREZBERSWP-TH

Fig. 2 P-T diagram for the biotite granites formed by metamorphic rocks of the

Wentong Formation of Sibao Group in northern Guangzi in addition to water

O RERRZBIERE: © BRTERBERS

O biotite granite not formed; @ biotite granite formed
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R 500 X 10°—2 000 X 10°Pa HIE 1 750—600°C E’U‘Zﬁg%#—ﬂ)ﬁﬂ:?iﬁﬁﬂﬁﬂﬁﬁ
PHERREE A 2R R - & F Sk AR CRIF) A R 500 X 10°—2000 X 10°Pa Fi
R3 AAERARRHNNERERECERS-HO FROTBRER
Table 3 Experimental results of the chemical components of the

metamorphic rocks of the Sibao Group prepared by chemical

reagents in addition to water

6024 700 500 6.5 HURERER

6036 725 500 6.5 AERERA- KR

6025 750 500 6.3 MEB-RE-EKA-BEB-B4
6022 650 1000 8.5 ARHEFH LT

6030 670 1000 6.7 AH-MRKA-ERAG-BRRY-HE
6031 685 1000 7.0 WEA-AXR-EXKA-BEB-9F
6023 700 1000 | 7.0 BEE-AX-BRB-80

6029 600 1500 | 6.5 B R R OT

6026 | 620 1500 6.5 MRA-FE-ERA-BER-BE
6027 580 2 000 6.3 HERTLEMEA

6037 600 2060 6.5 BREG-AHE-EEA-B258-84 .
6026 630 2000 6.5 BEAG-AR-EXE-BEH-BH

HARR M TR YRR S B2 A A AR BH] 200mg B R ZRAKIBAK PH=5.5
LRFFLS I 168k,

2000
~ 1500
&~
K
s
=
& 1000
500 ° o\®
\\
\ .
b | ; I .
550 €50 750 850

T(°C)

B3 AAFRNEHEERERLFRS-H.0 ARVRERBER SN P-TE
Fig. 3 P-T diagram for the biotite granites formed by the chemical
somponents of the metamorphic rocks of the Sibao Group prepared:by

chemical reagents in addition to water
. O . RERBEBERE: 0 ERTERBHERE

‘O. biotite granirte not formed; @. biotite granite formed
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R4 ALERATNRNUERTREEGUEEY-EFEKBRERNERER
Table 4 Experimental results of the chemical components of the
metamorphic rocks of the Sibao Group prepared by chemical
reagents in addition to F-bearing brine solutions

6 046 700 500 5.0 REAEERNAEEMNELT

6039 730 500 5.0 BERA-AR-ERA-BEEG-BEB-HA
6035 770 500 6.7 MEA-AR-ERKE-B=8-FA

6045 | 625 1 000 5.0 BLEKA

6040 650 1000 MEA-AR-BaB-HA

6042 670 1000 5.0 NEE-BE-ERG-BEG-8A

6034 710 1000 6.5 M—BKA-AR-EKE-B=B-BA
6044 575 1500 5.0 FKILERFT Y

6 041 600 1500 5.0 BEE-FR-ERA-BRKG-BoB-95
6033 630 1500 6.7 BRA-FE-BEB-89F

6015 650 1500 5.0 R—BRRKA-AE-ERKA-BEBH-BA
6043 550 2000 5.0 MU LBREA-EXRAERNLAEEH
6038 580 2000 4.5 BEG-AE-EEAR-BEEB-BA

6026 | 630 2000 6.5 H—RKA-RE-EXKA-BER-8F

HAL gt SRR IRIZI SR FAH A A E R EF 200mg K X5 0.3M KF+0.1M NaCl
JKEH> pH = 6.5 LR FFEMA] 168h, '

i
;
f
2600~ >
-
g.‘ —
1500}
K
=
&
1000~
sbof ° e
~
Y 1 1 I
550 650 750 850
T(C)

H 4 BAAFAARBINERSALERS-& F RKBRER
, FERBRRBIEREN P-T B
Fig. 4 P-T diagram for the biotite granites formed by the chemical cemponents
of the metamorphic rocks of the Sibao Group Prepared by chemical reagents
in addition to F-bearing brine solution

O RERRB=BIERE: 0 HRTERBIENRE

Q. Biotite granite not formed; . biotite granite formed
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Table 5 Experimental results of the chemical components of the metamorphie
rocks of Sibao Group prepared by chemical reagents in' addition
: to B-bearing aqueous solution

e %ﬁ@cﬁjﬁ ;E(%%Eng %9%7599 FHRNE Y
6050 700 500 6.0 U BUAR D B B B
6056 725 500 7.0 EKA-AER-BEH
6057 750 500 6.7 AE-EKA-BRB-BSA
6 055 " 585 1 000 7.0 BILERA
6048 600 1 000 6.0 AE-(EB)-REA-EKG-BH-BEE/
6058 625 1000 AF-ERE-BRA-REB-H4-BS0
6 049 650 1000 6.0 A¥E-EKA-BREG-BES-B6-25A
6059 560 1500 6.7 RERFOTH
6 053 575 1500 6.7 AE-ERG-BR-ASG-BEH
6047 550 2 000 6.0 REEFHT Y
"6 051 575 2000 6.7 AE-BRA-ERG-FHA-BRF-ESE
6052 . 600 2000 6.7 AE-BA-MKA-FKA-BRB-E5A

 HMSRAN: KRHSGRENERE RS S ALFRSRE 200mg B RS 0.2M H,BO,; pH = 4.85 %
¥ 4% I H] 168h,

15004~

Puio(105Pa)

1000~

600}

i 1 ' 1
550 650 750 850
T (C)

B AAFERANEEEREALFERD-& B KERE
RERBRERE P-THE
Fig. 5 P-T diagram for the biotite granites formed by chemical components
_of the metamorphie rocks Sibao Group prepared by chemical reagents in

addition to B—bearing aqueous solution

O .REBRBEBIENE: @ HRTEREIERSE

©. Biotite granite not formed; @. biotite granite formed.
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Fig. 6 Comparison of curves (2),(3), (4) and (5) of the biotite granite formed
by the Sibao Group metamorphic rocks with curve (1) of the temperature of
the starting melting for the Xuefengian Pingying biotite granite in northern Guangxi
(1) SEPERBEREVRRERLS
(2) EERBHERE-HO hRAERBE SRS
3) AAERARHEERTFREAFRI-H,0 ARMRBRBERSHRS
() BAFERNEHLOERERESLERS & F KRS RARYRBRBIER SRS
(5) BRI A SN RS RA L FE RS -8 B KEREREREBRBIER EIE
(1) Curve of starting melting temperature for the Xuefengian Pingying biotite
granite; (2) curve of biotite granite formed by metamorp};ic rocks in the Wentong
Formation of the Sibao Group-H,O system; (3) curve of biotite granite formed by
the chemical composition of metamorphic rocks of the Sibao Group prepared by
chemical reagents—-H,O system; (4) curve of biotite granite formed by the chemical
composition of the metamorphic rocks of the Sibao Group prepared by chemical
reagents-F-bearing solution system; (5) curve of bwute granite formed by the
chemical composition of metamorphic rocks of the" Sibao Group prepared by
chemical reagents in addition to B-bearing aqueous solution

730—580°C 15 BF £ R P LS R B A U B BE S S MR R A 0 IR A - & BRI R
?@%ﬂ){z‘i%\g 500 X 10°—2 000 X 10°Pa’ Ejjiﬁl 725—575°C mﬁm@]ﬁ_],% 168h #4E
SWWRT & Sn BEEEH

2. TRFREE Sn B BIEH ST EEF WRSEAE(ER 1-1)30%—40% 47
EE(EEREER,EIR1-2)20%—25% ., 4HEAGRERREKS, EE1-3,4)15%—
20% BEB(AN 1-5)5%—7% S E(ER1-6)2%—3% EEA (BRI1-5) 3%—5%
UGB SE<1%, XEFWHEEEAREENSRESELEERE S BERIEN
ERE AR SR EIIRHERY & BEAER,
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3. LWMMRAI S Sn B RILRENRE-E N RS E DK, BEZHER,
XA AL e 3 B R TR B W0 I B 4R AR AL LA — B

4. LRI I T ZEABRIAD 500 X 10°—2000 X 10°Pa WEAT, RAMERHCEBE
Fa-HO kR AMRERFENENEESSEHVERRBIERENER £ H I
R R S AOPY B B A G A F A AR -HO R RMBCEREE LL Al B & R 5—
20°C; Fi 4 F /K i, B TR BERAT BT & K 20—30°C; & B KIEHEIN, BERER
BT E R 25—40°C, Xit#E—H BB F, B, H,O S#% 4 5HEREEENFEE"

& Sn BERBEREHRERNERE—-SEPSEAERS P E s ALY
(8i0,,A1,0,,Fe0 ,Fe,0,,Ca0,MgO.K,0,Na,0) By&BHEHARUHAR, CIRR
EHWNERE, BREMEDRREOEENFEE, T F.B.Li 1 HO0 HERHERER
AR EPET ERHEM.

SLRIER TSRS So BRBHRERIERE 7126 500 X 10°—2000 X 10°Pa,
REEAE 750-—570°C AUTS W, (RPN BRI RA TS ER BERTR, BTREEREL,

FEERBERESEEESGRT, EN5ELEFME G EH ISR
FolBid ZHERE A ARSI B IE T, TR R A SRR R MM IR RO BRI
RS TR 52 BRI R A R R 2R H SR

WERER, BRTERAXRER o _wm -
YR HIRIIFIAE R, TIRERFAR TR A pcsmmnsnn
KR E S, ERIEE S T, EX o]

R AEN, &4 L5% 1 H0, i iabeNt
AHMKE-GRAGKBRE G RE WP

P RTE RS (R 1o BREZLX  § \

REFST HO WWMAR, BEEd ¥ kN

# HBAL, 1 U 55 B T B K 2 “\
REEHROE 1.5% + RELMEE \

ISR A E IR R, SRR sonomeomsnan ]
T, 4R AR R corcarmom \j

X ENR R R EE R AR A , ,

2 MEKAHRNAERS. BN’
B HAE TR R M T R S A R
R, RIFRTENTTREE—BE
. EERNT o

4 ik

THE,ElEE- LT RUEXE
£ TE-EEES, WER(8 200m)
AR ERE(2 S8 2m)FNE H A KA (970 m) (EEIRNARY FrREFIEIT 5 km R
A VR GREE, TR LR R K AN W 4 BoK BB EE 7 800—850°C Yl B 73 1l

B 7 KRS R T R S R R 3R
JRIE RERE - R R (P8 Wyllie, 1971, 1981)
Fig. 7 Depth-temperature diagram for
metamorphism and magma generation in
continental crust and underlying mantle
(after Wyllie, 1978, 1981)
B AR S SnERBERERARNEERNENRE

A. the conditions for the temperature and
pressure of the Sn-bearing biotite granite
formation in northern Guangxi
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EXPERIMENTAL STUDY ON THE MECHANISM FOR
THE FORMATION OF Sn-BEARING GRANITE
IN NORTHERN GUANGXI

Liang Xiangji, Qiao Li, Wang Fusheng and Yang Chonghui

(Institute of Geology, Chinese Academy of Geological sciences, Beijing)
Abstract

The authors intensively studied natural granites and metamorphic rocks of the
Sibao Group in northern Guangxi, and found the genetic relation between Xuefe-
ngian Sn-bearing granite and Sibao’an metamorphic rocks in many macroscopic and
microscopic respects through observations of field geology, study of the remains for
melted metamorphic rocks, comparison of the mineralogy, petrological chemistry, trace
elements, rare earth elements in granites with those in wallrocks, isotopic analysis
of granites and calculation of partial melting formula. On that basis experiments of
rock formation were performed.

All experiments were carried out in instruments of quick quenching at high te-
mperatures and high pressures. Experimental samples were those collected from natu-
ral metamorphic rocks in northwestern Guangxi and the mixtures prepared by chemi-
cal reagents according to the chemical compositions of the metamorphic rocks of the
Sibao Group, which coatained a little water. Experimental products were studied
under the microscope and by X-ray.

Experimental results proved that Xuefengian Sn-bearing granites in northern Gu-
angxi are formed by melting of the Proterozoic metamorphic rocks of the Sibao
Group at (500—2000) X 10°Pa and 750—575°C. The results of experiments tally with
the reality of the field geology. The authors have brought to light the mechanism
of the formation of Sn-bearing granites, and expounded its significance in the crust
dynamics of South China.

Key words: experimental study, Sn-bearing granite, formation mechanism,
northern Guangxi
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