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Abstract

Situated at the southwestern outer contact zone of the Middle Yanshanian Guposhan granite pluton in Ping-
gui area of Guangxi, the Xinlu-Shuiyanba W-Sn deposit is one of the representative W-Sn-polymetallic orefields
in the Nanling Range, South China. Based on the data obtained from previous researches, this paper has studied
systematically petrochemistry, Rb-Sr isotopic age dating and fluid inclusion compositions of the quartz, and the
results show that the ages of the ore deposits are about 136 Ma, quite different from the age of the host granite
of Guposhan, which was dated at (161~ 165) Ma. It is thus considered that there is no direct relationship be-
tween the granite emplacement and the ore formation. There occurred an intrusion of a late small granite body at
about 151Ma in the southern part of Guposhan granite pluton, which was probably caused by the further rupture
of the crust and the upwelling of mantle material. The activity of associated mantle-derived fluids stimulated the
mobilization, transportation and enrichment of W, Sn and other ore-forming elements and resulted in the forma-

tion of the Liuheao and Lantoushan ore deposits as representative ones. It is suggested that the ore deposits are
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controlled by late granite as well as favorable strata and structures, and the ore materials were mainly derived

from late granite. Researches on oxygen, hydrogen and sulfur isotopes show that 88O values are 8.1%0 ~
13.38%0 and 10.2%0~12.35%0 for Liuheao and Lantoushan ore deposits, respectively, and 8*S values are —
2.09%0~1.7%0 and 0.95%0 ~3.6%0, respectively, indicating that ore-forming elements were dominantly de-
rived from the granite. Laser Raman microprobe analyses show that CO,, CH, and H,O constitute the dominant
part of the fluid inclusions in these ore deposits. Combined with other characteristics, it is suggested that ore-
forming fluids were dominantly derived from the mantle. In addition, the fluid inclusions in the Liuheao ore de-
posit have rich CH,, while those of the Lantoushan ore deposit have abundant CO,, probably implying the dif-
ferences of their fluid source, ore-forming process and mineralization depth.
Key words: geology, W-Sn orefield, ore-forming fluid, ore genesis, Xinlu—Shuiyanba, GuangXi
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Fig. 1 Simplified regional geological map of the Xinlu-Shuiyanba ore district (modified from Zhang et al., 1985;
Feng et al., 2002 and Gu et al. , 2006a)
1-—Quaternary sand-mudstone; 2—Carboniferous limestone; 3—Lower Devonian limestone; 4—Middle Devonian limestone; 5—Upper Devonian
limestone; 6——Carboniferous-Devonian limestone and sand-shale; 7—Cambrian sand-shale; 8—Sinian metamorphic sandstone; 9-—Fine and
medium-grained porphyritic biotite granite { West Guposhan unit); 10—Coarse and medium-grained porphyroid biotite K-feldspar granite (East
Guposhan unit) ; 11—Lisong porphyroid hornblende-biotite monzo-granite { Lisong unit) ; 12——Fine-grained biotite granite ( Late small unit) ; 13—
Granodiorite; 14-—Granite; 15—Ore deposits or spots; 16—Fault; 17-—Unconformity; 18—Inferred geological boundary
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Fig. 2 Geological skecth map of the Xinlu (a) and Shuiyanba (b) ore districts, Guangxi (modified from Dong, 1991 and
Xie et al., 1994)
1—Quaternary; 2~—Carboniferous; 3—Devonian; 4—Guposhan fine-grained biotite granite (Late small unit) ; 5—Coarse and medium-grained por-
phyroid biotite K-feldspar granite (East Guposhan unit) ; 6—Fine and medium-grained porphyritic biotite granite (West Guposhan unit); 7—Ore
deposit or spot; 8—Fault
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Table 1 Basic Geologic Characters of Liuheao and Lantoushan ore deposits
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Table 2 Chemical composition of Guposhan granites and ores from Liuheao and Lantoushan ore deposits
S BN E NEH f=3k
I I ] LH-2 LH-3 LH-4 LH-5 LH-9 LT-1 LT-2 LT-3 LT-4
SO, 72.67 75.7 76.78
Na,0O+ K,0 9.31 9.91 8.26
MgO 0.39 0.15 0.08
CaO 1.38 0.89 0.79
TFe, 04 2.64 1.47 1.19
F 1558 1940 1839
Cl 500 330 114
Li 78.04 71.25 38.7 36.15 18.03 18.53 16.28 33.9 7.16 4 3.79 12.55
Ti 2094 643 453 530.9 302 421.9 166.8 489.8 9.13 11.45 11.44 8.16
Rb 447 653 467 51.88 24.43 496 241.8 603.7 17.53 46.9 4.14 43.19
Sr 133.9 28.37 24 6.25 2.98 1.95 0.81 3.77 1.92 2.41 1.81 0.95
Y 58.98 111 91.9 2.13 5.52 1.32 0.63 0.51 0.85 0.41 0.62 0.31
Zr 314.02 152.9 106 16.63 10.54 10.45 3.88 15.8 0.27 0.25 0.31 0.3
Nb 46.88 60.84 41.3 1.28 0.77 1.14 0.56 1.36 0.26 0.3 0.09 0.13
Sn 8.02 16.15 11.6 1992 1093 273 229.2 69.14 2.31 3.11 1.25 2.42
Ba 474 75.78 49 11.77 3.32 7.18 7.99 9.93 1.5 2.85 0.17 1.99
La 83.31 36.34 30.3 0.439 1.15 0.502 0.066 0.56 0.089  0.124 0.074 0.046
Ce 169.85 81.83 70.4 0.955 1.895 0.889 0.118 1.024 0.194 0.24 0.217 0.077
Pr 18.59 10.2 8.9 0.136 0.235 0.101 0.018 0.114 0.031 0.028 0.047 0.012
Nd 67.05 40.42 35.6 0.673 1.067 0.453 0.09 0.424 0.167 0.11 0.251 0.046
Sm 12.92 11.8 10.55 0.218 0.305 0.112 0.054 0.097 0.132 0.062 0.098 0.031
Eu 1.1 0.3 0.24 0.05 0.046 0.018 0.011 0.015 0.015 0.011 0.011 0.002
Gd 12.33 14.21 12 0.292 0.449 0.166 0.076 0.096 0.135 0.058 0.104 0.037
Tb 1.78 2.61 2.16 0.051 0.073 0.028 0.016 0.012 0.031 0.014 0.023 0.009
Dy 11.64 19.3 15.58 0.4 0.507 0.209 0.12 0.083 0.202 0.09 0.144 0.061
Ho 2.5 4.45 3.46 0.088 0.114 0.047 0.027 0.023 0.034 0.014 0.023 0.009
Er 7.25 13.73 9.94 0.282 0.311 0.142 0.079 0.072 0.107 0.042 0.063 0.028
Tm 1.1 2.23 1.56 0.05 0.041 0.024 0.012 0.011 0.017 0.008 0.014 0.006
Yb 6.93 15 10.37 0.396 0.268 0.178 0.095 0.097 0.16 0.064 0.115 0.049
Lu 1.05 2.31 1.42 0.078 0.049 0.036 0.02 0.018 0.023 0.008 0.014 0.006
Hf 9.75 8.63 3.97 0.427 0.28 0.286 0.117 0.457 0.002 0.005 0.002 0.004
Ta 6.19 19.17 7.07 0.065 0.05 0.089 0.047 0.132 0.132 0.024 0.009 0.012
w 10.28 17.33 3.155 8.056 0.894 1.26 0.554 1.787 1.392 1.119 1.39
Th 59.9 51.14 43.2 2.78 1.22 1.61 0.43 1.8 0.06 0.06 0.06 0.02
Co 2.12 3.84 4.4 2.9 13.27 5.51 4.57 7.91 1.23 0.92 0.89 0.57
Ni 11.28 8.71 23.38 36.62 29.68 35.13 36.39 105.7 77.82 106.3 64.68
2 REE 397.4 254.7 212.5 4.11 6.51 2.9 0.8 2.65 1.34 0.87 1.2 0.42
LREE/HREE 7.91 2.41 2.76 1.51 2.59 2.5 0.8 5.41 0.88 1.93 1.4 1.05
Rb/Sr 3.34 29.18 19.46 8.3 8.19 254.7 299.5 160.1 9.15 19.49 2.29 45.4
Ba/Sr 3.54 2.67 2.04 1.88 1.11 3.69 9.9 2.63 0.78 1.18 0.09 2.1
S8Eu 0.266 0.072 0.065 0.607 0.38 0.398 0.507 0.458 0.344 0.579 0.324 0.206
Ce 1.039 1.009 1.032 0.94 0.877 0.948 0.828 0.974 0.894 0.972 0.881 0.789
(¥'SrASr);,  0.7066  0.7170  0.7120
TE; 3 0.97 1.01 1.02 0.95 0.88 0.91 0.93 0.85 1.05 1.14 1.15 1.15
BORLR B XERA XA SUERB A 73 A3 A3 73 A3 A3 &3 A3
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Fig. 3 Chondrite-normalized REE patterns (a) and
ORG-normalized spider diagram (b) of the Liuheao-Lantoushan
ore deposits and West Guposhan unit as well as Late small unit

Chondrite REE value from Taylor et al. , 1985; ORG
standard value from Pearce, 1982, 1983
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Fig. 4 Rb-Sr isochron of quartz fluid inclusions in the
Lantoushan W-Sn deposit
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Table 3 Rb-Sr isotopic compesitions of quartz fluid inclusions in the Lantoushan W-Sn deposit
S Rb/10 6 Sr/1078 Rb/Sr 87Rb/A6Sr 873 A5Sr( + 26) Is
LT-1 2.696 0.1618 16.663 48.59 0.82135 £ 0.00006 0.727353
LT-2 2.537 0.2281 11.122 32.33 0.78811 +0.00008 0.725568
LT3 0.972 0.1412 6.882 19.94 0.75872 £ 0.00007 0.720146
LT-5 1.871 0.1698 11.019 32.01 0.78415 £ 0.00008 0.722227
LT-6 5.848 0.0953 61.396 183.40 1.07686 + 0.00003 0.722075
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Table 4 Laser Raman microprobe scanning of fluid compesitions of the Liuheao and Lantoushan depesits

RS> x(B) (BEIRHO /%

B CO,/CH;4 #
CH, CO, N,
NEH
LH-7-1 i v FOE H0
LH-7-2 A &%k H0
LH-7-3 S 0.778 0.222 0.286
LH-7-4 WA K& FR H,0
31l
LT-1-1 4 0.023 0.936 0.041 40.551 K& H0
LT-1-2 A X FKRE H,0
LT-2-1 S 0.131 0.869 6.640 TR H,0
LT-2-2 A £%H H,0
LT-4-1 S+ 0.149 0.851 5.702
LT-4-2 A+ 0.136 0.864 6.359
LT-4-3 o 0.103 0.759 0.138 7.401 F0R H0
LT-5-1 M 0.102 0.898 8.766 K& H,0

I KB FORTE R P SR
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B 5 ANESRRLILD AEEKEL
a. FERIEC BRI CREEILT; b. BHOEEKRELFTRTH; c~e. EMESEEE; (fg ZMOUEKE
Fig. 5 Microphotograph of inclusions in the Liuheao and Lantoushan ore deposits
a. Coexistence of melt inclusions and fluid inclusions; b. Banded late-stage inclusions; c~e. Inclusions of various shapes;

f and g. Three-phase inclusions

TEBERES 5 MY (Lloyd, 1987; &/ X%,
1998) ,C-H-O 4 & 7] BE A8 IR I A BT I —Fh 5 7R
(Schneider et al., 1984;Eggler, 1987;Spera, 1987;
FIREK,1996) . ANEMFLLILET RiAGQEES
MRS H,0.C0, il CH, & 48 xF 48 8, Bk, LU
CO, 1 H,O A FE A8k 5™ RSB F R AT &
R THui8 , MG EE B AR CH,, IR E
AR T AR RT RE I R T KB B AR N L A TR

e

ANE D A RER A L 1L 4 85 A SRR R AR AT LA
SR 3] Tl 0 28 AR - 0 0 B, 53X 3R 14 B AL O
EREEMELFN. BAXNT AR E RO
EMBRNM RN ELSRERA, ST K PO EN
8.1%0~ 13.38%0,8%*S{HH —2.09%0 ~ 1.7%0; 1k
WL BE 880 K 10.2% ~ 12.35%0,8%S 2K 0.95%0 ~
3.6%0 (XI3C 5%, 1989) , /R B W IR L0 i ik 33
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PEFKANE, FRFR, ERERESHARGE
MFACHHHET CuZn HAHAEITTE, MAE LB ClL F1/
B S B} Cu.Zn FHIAN R FFTEHITE (Noll et

Fig. 6 Laser Raman spectra of fluid inclusions from the Liuheao and Lantoushan deposits

B 6 NEMmEk LT KRR QR RRBOLH S

al., 1996), Fr AT KIrEELHIFERMITE Zn 5 W-
Sn TERAE, RPRT YR TERETEERME
(BHE%,1998),
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6.2 MY BERKFERIT

THMEEHE (BB RAERR)W S0 TR

BEREGRS), WEL RN RME 21~60 14, 5n & i

6~8 1 (T HH%,1989) . AXMWEBFHEK, 2

T g mE R BBV RILBISHEER

B, EPEE mERMRLUBERT 580 BTHA

RNEBRIEN S (%, 1999), EEiT, B4

F X &R R AT Sn MERE, BRBTE-EI X

Bish, 29 e B BB B AR B 20

pg/g, B R 28 pg/g, WPAH 7 pe/g, BRI

12.98 pg/g, M1l B30 47 pg/g, LM 57 pg/g,

Sn BHMBAMURBE(TEEE,1982), HELES

EESRT TENEREFAKRS B59 KEVI1E

A B ARBLAE b B /DA R R FEAR A RS BCIR 1

HAEMSESERR, kAR L LBIRIER &

B4 B S B HIR 139 X 10 M1 60X 1076, &)

TEW /NAKRMNE BETRSEIH 33.5x107H

83.3X 107 8(#ET%,1989) i T P TR M

HHAEPBIAHESE.

—EEF NN FEHRITE CoNi BEELE (F
FE%,1998), NA AL RSP IRET
ReESHBLERESERAE —ERNER, LK
RELIIT ARERK NI SBAKRE THE LN
AP NiFB(RE D), RATERSEEERSE X,

7 ANEHAE L LT R E S RAL
R
BIAMSRIAK , L FHELEREE-TEEERN

P KEIT HORYERSHELEREERE

X, EHN TAERVELAEFFIEmM, £kl

RO EREGEERMN Rb-Sr F£# 5 (136.11£2)

Ma, Hil0 KA E LT KN EE K-Ar IkF#RA

138.6 Ma 1 151 Ma(FE FiE,1991) , BB 51l 7k

A EERMER (BREF,20060) HER K, BS
MR A/ DNERHBREERISIMa(RET S,

%5 FEBEETHRSSTREHAR
Table 5 Average contents of W-Sn elements in strata of
certain ages in Pinggui area

mER ERE RAER AHRER

BAT 40 80 213 48
ww/1078 13.55 4,77 1.87 1
we, /1078 2.97 2.29 1.25 1

2006) B BER , T H XM/ Nk iy W.Sn & RHEiE
BTHELERSE. BHEFIARN, FHE—KEM
T HAETERSHELER AR EEENEE
KRR, UTREEARE LIRS £ e, BT 2
FREENET LR, EHBELERERAMKR
B M THRMHES, BEYR LB, SR THRE
INERTFESE B LT R MR AL, FEAERER B TR
TRES, RATER T AR R, KXW, RXH
W.Sn H" BREAHELERE EEREMA 10 MaJ5
73— KM - =)

FE—K AT HORY AR SHMBERE
INEERTES A KA, & C.H.F.OH 41 4);
ISR ERTHER/NEEP K W. S ST
E FEELUEHELY F-REGRELESY
EERRBESYNERER. YV REER P E
RELIK AN, ELEXEESYNMR, SRS B
W, lNFRy HBGNERTHBESTUTR
B :

CaC0; + 2HF—>CaF, + H,0 + CO,
Sn(OH),F,—>Sn0, + 2HF
Sn(OH);F—~>Sn0, + HF + H,0

Fat, WP S EFREZHF ML, B3
FeS,.ZnS %7 Y% B, NI ULIE ) K& M1k
7Y,

HZ @, 2k BEE MU RKEAIE
S KRBT RRA:

2Na(AlSi;Og) + K(AISi3Og) +2H™ —
- KAL(AISi;O19) (OH), + 6Si0, + 2Na*

RN 5 BORT A 6 £R 1 I B 138
X — 8 O K KSR R AR WO~ B ZEEL
FIIB BE ) (BRI EE,2004) . AT B =& (PNt
LM B XK A/NEE) RE B R B1E, AT
(I

KFe;(AlSiz0y9) (OH), + Ca( AL Si,Og) +
4NaHWO,—~KAl, (AlSi;0y) (OH), +
2Si0, + CaWO, + 3FeWO, + 4NaOH

ZRMAERBETHOBRTHARIIREE,
TR T 423k WA KRBT K

B T FRBRETBALN , B FHFERE, B
M CO Fl CH, tb¥% . MBERALL, — 75 HE b
BEHM,EHNTF COm Co, ¥ A—THEER
Cl™ fl F~ s WAk B B K 5 R A R DT, (A&
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CO, &8N, FTLl LERBKR Lk BB T K
WaERKS CO, FRMXER

8 &

K EMEHY BT N PERX,
W RN KB ENRES I FERT, B
Yy bR ARGREE K, R BURMUE I s e d R, T2
BT I NE R A 2. TR b — TR
{8 Sh AN IR Yy b T 0 2 L R T TR B 7 TR
NER, R R RAAE S SR T W.Sn HWRE
YIRETE BB E R, BT LRG3kl
HRRBT K,

B W AESMNATE LR REPEY 5/
WL RBE SRR, LB =E TS AR HEHR.
TREELHNES, ERFRBE.
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