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. 1. Sectional drawing for geology of the Shizhuyuan deposit and vertical zoning of mineralization.
1 Devonian carbonate rock; 2 Lower Sinian metamorphic clastic rock; 3° Yanshanian granite; 4 Granite
porphyry; 5 Quartz porphyry; 6-—Skarn; 7-—Marbleized tin ore zone; 8 —Skarn bismuth ore zone; 9—Skarn

tungsten and bismuth ore zone;10—Stockwork greisenized skarn tungsten and bismuth ore zone.
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Table 3. Results of experiments on metasomatism between Yanshanian granite and Devonian limestone in
the Shizhuyuan ore district
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Fig. 2. X-ray diffractogram of minerals formed by experiments on metasomatism between Yanshanian
granite and Devonian limestone.
Experimental conditions: CuKa 50 kV 40 mA

Note: Orthoclase (Or) that appears on the X-ray diffractogram is relic mineral of starting material.

3.2 TR PRILEN G

R 4 552 56 B T2 BB b R RS AR ) B IR R R s O AR A I R L R = AN A S L AE
Bl 3, Bl 3 R T AT I R S 2 B R AT IR Y B AL 2 A B R = AN AR A
W4 53 ) 2

I. Wo+Gro-AndV+Tre+Sch+Bi+Mt

D &R IR L i W) AR R AL Y R AR 4 S5 SC TR e



H15HE F 3 W

BEREUE 10 v AT AT [ £ 2 < R AT R BT BLBE B S 8 T T

283

I. He-Di+Gro-And+Wo+Sch+Wlm-+Flu+Mol+ Tre+ Mt
. Ve+Sca+Gro-And+He-Di+Sch+WIlm-+Bi+Wo-+ Tou-+Flu+Mol+Cas+Sta

fE T ARS8 =P b e N EAT AN, Rk Bk
Z OB R R AR W R D R R E AN i B
fiy P A M0 AE SROBE L EB) ESAT RAE X e i 1B R
&b‘ﬁh&l’%ﬁ!‘“%ﬂ FARBE , %0 A1 2 T X AY o 45 4
e

fll 20 (1) S 56 7= vy BN JEAT AN IR L R
I 5 P AT /D R B A A R T R A B T R R R
BRZ K E RS, HA SR TR, AU
Tﬁ%ﬁfﬂ%éﬂ'&qﬂh‘@h‘%ﬂﬁ%i’ﬁﬁi?i?ﬁiﬁﬁ,
FAST ARG %iE S e A R SR
YA ﬁﬂﬂ“)uiéllff‘r%ﬁw”r‘#%ﬂ#i}u

FE 211 S 567 M) by B N 33k 4
Al WA A,

TR, WOk ik
RPN KR ALY/ E AN

KT 56 3 L 418 R S 2 BU AR A 7 R R

A Ak T A RCE I EAR LR SR A B
PR R AR, SRSV YL, W KR
N R W W AN TR N S o LB R Sl 2 RE S K2
VRIS RS R TR T E e I R T PR S = (A8 S
PR IS Y T A

f%%%ﬁiﬁﬁﬁ%f&iéﬂ%iﬁ{{ﬂf%#',%&E@
TESWESER, KT EN Sd k& RER
52, B A5 R I T O 400~700 C) LB P 1) & i 2D
i@iﬁim%,a%.%?iﬁm)ﬁﬁ%i@ﬁiﬂmu,W%QHAm*ﬁ
LG o Bl R Dy 340 A AR R B T 5E S, AT
i A% ﬂ:ﬁﬁ SARFAE , JU I A A AT A ) B LR
BN OLR S BB R b B
Z W R b e
3.3 &R Y R IIAL 2 N

KT KA W PLE, 76 DL R K1
VF 2 303 DO VR 2 VA0 1 RUR R4y BT, BN KT 4
JE T 1 FE AT ER 1

25 150 R 1 Na, WO, . SnCl. Na,MoO, F1 Bi
(OH) SO, 1k 2% ik ) A1k A7 96 1k 2% % 4, 76 400 ~
700 C ¥ FE AT 250 X 10°~900 X 10°Pa [k J1 % 4 FE Ak

FHRMT BT A R B BT ST B AR AR W REE

VARS8

¢/ C
300 g 500 600 700
T T T I I

300
E 500
E
2
r
] 700}

900F o

[o |t o o u|2

K3 el Wle}a SRER KA MERZ

e

FH S50 B T A ARE FS 2 42 )8
WK p-t K

1— RGBT W2 R T B 9. 1

Gro-And + Tre + Sch + Bi + Mt; 1

Wo+

He-Di +

Gro-And+Wo—+Sch+ Wlm+ Flu+ Mol + Tre +
Mt; I —Ve + Sca + Gro-And + He-Di + Sch +

Wlm-+Bi

+Wo+ Tou+ Flu+Mol+Cas+ Sta
Fig. 3. p-t diagram showing paragenetic
associations of skarn minerals and metallic
minerals formed by experiments on meta-
somatism between Yanshanian granite and
De-

vonian limestone.

1—With no new minerals formed;2—With new

minerals formed.

SR



284 w IZ8 Hh i 1996 4F

Na,WO, + CaCO, + H,O = CaWO, y + 2NaOH + CO, (1)
QSEET

Na,WO, + 0. 25 Fe,O, + 0.5 MnO + H,0 = (Fe, Mn)WO, { + 2NaOH + 0.125 O, (2)
CREH)

SnCl, 4+ 2H,0 = SnO, | + 4HCI (3)
(B A1)

SnCl, + 2CuO + FeO + 4 S + 2H,0 = Cu,FeSnS, v + 4HCl + 2.5 O, (4)

()

Na,MoO, + 2 S 4+ H,0 = MoS, y + 2NaOH + 1.5 O, (5)
CHEEHE)

2Bi(OH)SO, + H,O = 2Biy + 2H,SO, + 1.5 O, (6)
CHRE)

R N AR T D I R RV, e AT SR AR T R R RN PR RE T SE S S RN ¥
) 1 R AE

S5 A fig IR B AT (B1,S,) AR AT g2 OBk AT BRI, S8 SOV R T RN BB A <, T
Bi(OH)SO, 7 fi# i) “SOT 7 XORBeME AR BUE i H.SO, . AR, AL Z .

SEOGNY CE B, DX N A AR AR T IR S R AR T A AT I S 2 4 R IR B R I T A
WZ, A ST A TR R ANED,

445w

T 3 6k A AT A DX R B AR A, RS AT TR TR e KA SRR KA
ARAE B S5, AT £ LR L s A,

(1) VAT 8Ll A8 b 2 Al e 2 R ACHE PERRE, I B EE ) Fe,O4, Na,WO,, Na,MoO,, SnCl,
I Bi (OH) SO, fE A i, £ 400~700 C [F#LE R 250X 10°~900X 10° Pa 1) Jk 71 4 A
T pH=4.0 ¥ 0. 3 MNaCl+0. 7 MKF K& W, 258 T 120 /N0 0 R 82 284 H 152 56
HeE R T RZRACE LA A LILE, 8, M, BT ST XNy AT MR A
P+ AL, UL AT S 2 S R AT R S 7E X R A B A 2E S A T T

(2) LRI =AWt AEd s, Hrh (1) AUAMAa, XA E, RAIENA,
HAH RS, A5 X R, A mn @A sl ; (1) HRRIE 94 45
WA -EM A, PSR- A, RECA, BT, RS, B ORMNEN A, WA, ik
WY (D) AMSFIET P A, kA, S-SR A . SR -EE A, B
R, BT AR, E WA REKAMDRAER A, WAETERST Y EEEY ., Y
f, W, ZEHMHU TV X a8 AW RANE, B, H, By ywitEgas,

(3) SEHTE IO WIS B, B e E I, R AU B A
REBEGHEW, MARET R (400>700C), WHRERZBHM L, MAEREGEHLEE, 7
WHEGETER, AR K, SEKEEBEE, S, s E BRIE, SHK
ST R AR R A LB 2, AR TR B, L BTIEIIE R, SR R BV



#15 % %3 BEREUE 10 v AT AT [ £ 2 < R AT R BT BLBE B S 8 T T 285

WA, AR RE A BB R R S AL W

R, FRATTA AR 8 M A 4 . 7E 400~ 700 C ML BE RN 250X 10°~900X 10° Pa [k J) 559 24k
FAAEE, e EEAAILI T R LN e AL E T, 5 K R AR A A AR
T RE, SER, i TERKAER LT, GRES AR T HE, 2 IHHERS Na,
K S GO AW 7K AR e 4G, I 2 i 2R 28 T i 4 H DR 9 A0 A B4 25 i 4k
5 W, Sn., Mo, Bi &l Jt#, JFIE B 8 fih iy A A a b E T .

7 56 Btk SO R v, [ Hb SR 2 B DR Hb TR 9T P i 2K A B E ST 03 B Bh 3EAT X O 4
Br, EWEFA EARA TR LB AR, 7t — IR R,

Z % X Wk
1 EBF, DAB, SES. MRS 2 &R KR . dba. i, 1987, 1~162
2 FEKTF, WWBE, FSES . PEEYR . PEVTK P . dbRt. MR R, 1994, 69~74
3 ERR, K& . MR ARMESE . b, bR RR MR EE, 1988, 17~65
4 BREAR, DR L R AT BE R R B AR P BRI B A . R A MR SO B U L bt M T R L 1986,
235~251
5 BREEUE . K-S EAER RS BRI . Jbat. SR, 1995, 110~132
6 Fyif, RV, REG . HGEE R AU KRG BT R A AR . b s JESURREROR R A, 1989, 44~58
7 ORFAE, WKEYL. MATE-BFAS R, B, ., BE SRV KA QEAYISPIR . BRI, 1990, 9 (4): 332~338
8§ BWK, FUEE, Fouw . BB, BA . WYY, A8, PR B R BB T g B AR SR AR

WS . HERfE S, 1977, (2): 123~135
9 Kovalenko H N et al. Thermodynamic properties of Sn ( 1 ) complexes in supercritical acidic fluoride solutions. Sci. Ge-
ol. Bull., 1989. 42; 343~350
10 Olin A. A thermochemical study of hydrolyel Bi (ClO,); solutions. Acta che2m. Scand. 1975, A29 (10). 907
11 Henosa r &, Nojakosckuit I 1. @opyil Murpatyunit Bo/rbipava B rijipoTepyaiBiLX pactsopax. eoxivis, 1968, (8): 930~940
12 Kyapnn A B. Tlosejenie voapbaena B BoJIHLIX pacTBopaX XJ0pijoB HaTpus 1 kaansa npn tesiepary pax 300—450 C. Peoxinvis .
1989, (1): 99~112
13 Kagonun T Py Yasres 10 B, leciejosanie npotiecca pacrsopenns ¢ — BiOs (Bucn_\'ra) 11 KOMILIeKcooOpasoBatild BHCMYTa B

rHApoTepMaiIbHLIX veaosnax.  Deoxnwns, 1982, (11): 1621~1631



=

286 W 7N 1996 4F

EXPERIMENTAL STUDY ON ORE-FORMING MECHANISM OF
THE SHIZHUYUAN TUNGSTEN-POLYMETALLIC
DEPOSIT, HUNAN PROVINCE

Liang Xiangji

(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037)

Key words: experimental study, rock-forming and ore-forming mechanism, tungsten-poly-

metallic deposit, Shizhuyuan of Hunan Province
Abstract

Based on a thorough field study on the Shizhuyuan tungsten-polymetallic deposit, the
author, using Yanshanian granite and Devonian limestone as starting materials, carried out
metasomatic experiments in pressure vessels containing solution of 0. 3 M NaCl + 0.7 M KF
(pH=4. 0), with duration of the experimentation being 120 hours.

In the experiments under the conditions of 400~ 700 C and 250 X 10°~ 900 X 10°Pa,
skarns consisting mainly of grossular-andradite, hedenbergite . diopside, wollastonite, vesu-
vianite and scapolite were formed in company with skarn-associated metallic minerals such as
scheelite, wolframite, molybdenite, cassiterite, stannite and native bismuth. The skarn
mineral assemblages as well as associated tungsten, tin, molybdenum and bismuth minerals
formed in these experiments are basically consistent with minerals that occur in the ore dis-
trict.

Furthermore, the author analysed and probed into skarn mineral assemblages formed in
the experiments, chemical reaction in the ore-forming process and its physicochemical condi-
tions. In this way, the author has brought to light the rock-forming and ore-forming mecha-

nism of the Shizhuyuan tungsten-polymetallic deposit in Hunan Province.





