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Table 1, Distribution of tin in tin—bearing skarns of Shizhuyuan

B F W E| B 4 K| SUTEAEO | 5 ® KO 4 K AP

FH 2%
(& | o o) | e | OB

BEREAE 1185.180 39.506 1525 1807.400- 64.781

K A 340,117 11.337 0.4 0.136 0.005
R‘ith B 57.344 1.911 318.5 18.264 0.655
BEx A 85.579 2.853 13,3 1.138 0.041
WA 59.691 1.990 305 18.206 0.653
BRA 69.440 2,315 6577 456,707 16.369
® 7 35,757 1,192 92 3.289 0.118
B2 %g 48.927 1.631 224 10.959 "0.365
8 4 0.499 0.017 787839 393.132 14,091
HEFTY 1117.856 37.257 73.689 2,677
& i 3000,39 100.000 2782,920 100,000
OHIRERT Fhi-LhEREREIBEN

- THREYX i3 & (ppm) = HE B (mg) o
OHER (mg) 000 O RE RS ERER D x100%

N
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%E- 2. Cumulative histogram of tin distribution

in stanniferous skarn.

A1 MTEYREETER
1 —TELFRUBZASERE 2D rAESER
Mot 3 — AWM EESERKKRES
Fig. 1. Diagrammatic geological section of the
Shizhuyuan tin deposit.

1. Yanshanian Qiaplishan two-mica granitey 2.
Skarn type W-Sn-Mo-Bi orcbédy; 3. Marble
containing cassiterite and tourmaline stockworks.
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KPP ARASAET AR ESRM64.78%, LA BAREFEENE R L5 EMERN14.09%,
ME 2 RRILIEBHE R AFENX & A, FAaTRSAEAaRRGLEYRIR
SR GR2) Br8EOBAPEEUSBRESFE. M HA+KUAORABERBERGEA
BERAE, MERPERBIIAEDHESNHA80.4%F92.5%, MBREFERESHS (—RIA
AEBAREHE h19.6%M7.5% ., XXUBTELB EARABY HEKT, HE
P YERmHEARR. XA RERFETHETREAR U RBEANENE S f
B (BRF 1) #—-SEkT8EABAPREURRRARIBREFEN,
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Table 2, Chemical analyses showing occurrence mode of tin in tin-bearing gernet

% om % A % B @ #
B SuE (%)

5 & BOH T 4 (%) & B OH B (%)
Maag? 0.394 0.026 7.5 0.3186 92,5
Moyo1 0.285 0.048 19.6 0.197 80.4
LHFEHI R HLERE M

BRI

MEFR, BUABRESFEETH RETORERABMEZIHBAPHRER, REX
SR REN—-ABERE. D TERX—RTEAOERNG, RIEGTENZR,
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R REERIE4A0CL L. BB RENBERNSFENRRNEENELN HOLERE
BoRiX—Br B Ry IR B 1E400—300 CTERE . Zn gk, MATEBESK R B B H500—350 T,

THEFTDREARSHHR® FH, RIBERPHETFLUCT, F, HCO, b%, #
iCI™, F ik BEHGE, (CL)/(F IEHLL{EH1.09, FEFLISI, Ca**, Na*, K* A%,
HONa*) BATFIK*), C(Ca*IBERTFCFe], B/, Bl HLBH,S0:, FeCl, » 4H,0f
SnCl « 5H,0 (#34{b%40) LIRABBARAKE (LERYNE3) HikE, HEHK
JE 46.6% BKCl+ NaCHR A ¥ M Wi (CKCL/(NaCll = 1), RFERMAIRE BHE R
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Table 3, Chemical compeorsition of limestone from Shetiangiao Formation
; : ‘

g & t Si0; Ti0s | A0y | FesO, FeO Ca0 i MgO P2 B4 = =

! : I i

T ; ]

=8/ D | .59 ! 0.01 [ 0.35 | 0.76 0.16 | 44.48 | 7.50 I 0.02 | 45.62 100.47

| 1 \ _ﬁ‘! I
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Teable 4, Kesul’s of imitation ezperiment on tin-bearing skarms
— F 0 — y P >
FRE # oY | R B & ¢ | vanm 5
= 7 N 1 - 3 2 gy (2
RS U sncie | vl | oo losco I w |8 & E 1 |em| o [somm| B OET®
| SH:O | 4H:O T AR FCE ey [ opa) | (hy | F ? (ppm)

HG07 540 164 ‘ 39 4590 500 5 120 6.0 1.3 An + Mo+ Hd
112-1 700 463 156 1967 500 5 87 7.0 Malay + Mt+ An
12-2 78 463 156 2717 500 5 87 7.0 0.8 An+ Mt + Malay
14-2 518 463 188 2853 460 4 158 6.5 Hd + Mt +Malay+ An
12-3 528 463 156 303¢ 400 3 216 6.8 Hd + Me+ Cal
H004 105 200 88 163 400 3.5 168 6.0 0.35 Hd + Mt + Cal
HO00S 536 154 39 450 450 5 200 7.0 0.56 Hd+ Ap + Mt
112-2 525 1908 234 2408 | 350 4 280 | 7.0 0.39 | Q+Cal

OLLIRE%6.6%. KCl:NaCl

@A—EBHRIBE; Hi— SEBEH Mi—BEP) Malay

=LIMREHBRRAN R

LXETA; Q—fRE; Cal—FFh

HER2 XM B EFHIH. TREEMERIERE 4,

2. ZRARMITS

MZE 4 PALIEH, ARBEBTUESREAE . DREANB®RERLHTOHD RET
Wi A, XRERRVEBERYMD KA HHLHESAE, 500C HERDUSEEBA
AE, THHEGAHBEEA+ RO + BT + BB, 40Tk, mHhalBasE
WP, SHERSBAENFHASLBREL + BHEA - LRLA +HHF . 400T

B, SREGMDREAEREIER, BERKR350TH,

SN B RAT HE R IR,

ERFHPOARRERAAHE. MR, FXNEBYRETERARAMSRELR
B, Bk, XRERERKXT50T.

BRI R EIE S

&, HRAMEE, BE50.01—0.1 mm, HXuH &9 iE

SRESEREHEAEEYS, BER XA HNSH-SHRAM0E SEEEEGEYD.
EARBRARANBETREES TSR TR 6 b, ¥ TRANHEIEHX&BAR

AHBEHES.
(112-1)

(Caz.squgo.ns)z.agv (Fex.snglo,acssﬂc.nl) 1.9680 (Sia,077AL. 023) 3.,000012]

(12-2) Cazep2(Fey 9905M0.013) 2,003 (Siz.956012)

(12-b)

Caz.sgs(Fez.moSﬂo.m1)2.021 (512.983012)

ARMDRERTEEN, LUHERAE,BR0.01—0.03mm (BF2), FEXE,
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Table 5, X-ray diffraction analyses of tin-bearing garnet

%5 SGTHBGXHEIBELTHE

OB S B HE A 4 R B % 8 A/ X R B B B
/1, 4(106-%m) t, 4(10™m) /1, 4(10™m)
2 4.25 2 4,18
7 3.02 8 2,96
10 2.701 10 2.6952 10 2.63
6 2.457 5 2.4518 4 2.44
2 2.192 2 2,1956 3 2.17
4 1.950 3 1.8500 7 1.93
5 1.669 5 1.648
8 1.608 8 1.6068 9 1.594
3 1.504 2 1.5045 1 1.486
4 1.347 1 1.3472 2 1.328
3 1.284 1 1.2856 6 1.298
4 1.119 3 1.1186 4 1.1143
4 1.101 2 1.1044 [ 1,103
2 0.9909 1 0.9911 1 0.989
4 0.9778 4 0.9784 2 0.976

ERASBEATEE AN LREME. BHERS7.3mm; Colfy TEdE30kV; % HH15mA ;R X HSsh
* 6 SEVPHEFRHEIINER

Table 6, Electron microprobe analyses of synthetic minerals

B &% R & £ %>
xRE 7 BB
SiO: AL, | Fe* Ca0 MgO ' SnOa l TiO:
112-1 1= S =t 23,87 0.26 22,05 50.72 2.69 99.62
4.34
112-1 %R 35.60 22,11 31.78 1.00 5,14 99,97
1,59
112-1 L 47.78 23.80 20.50 3.48 1.99 99,14
12-2a WE%EA 35.60 31.59 33.07 0.39 100.65
12-2b EHEA 35.53 31,82 33.30 0.33 100.98

FEESBLATT FRRAMERE TR ZMT, THEGE4: mldE20ky, BREk0.034A, HEF20s

* Fely (R A RAEX B

BE2 ARMERER (ERE112-1) (&)

X 150
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REBTHE, BTFESSH #6) ERNHARARGRBEDIREARL. HoFhHh
Gal.DZS (Sn0.878 Ti0.069)0.947 Sil-OSG ‘050 X%‘f&%ﬁaﬂﬁﬁ%% (ﬁ 7) 5JCPDS—E}?%&@
Bk T AR AN A SR IF, RUALR ARG DRERRERF NG DREHNE
W, ARELBR,

% 7 DREEXHESHESVLE

Table 7, X-ray diffraction analyees of synthetic malayaite

e 11, 50 15 | 100 35 30 5 20 20 8 10 7 8
% (d(107m) | 5,05 | 4.45 | 3.28 | 8.08 | 2,665 | 2.52 [2.412 | 2,098 | 1.840 | 1.680 | 1,588 | 1.519

ek | 1, 9 1| w0} 8 10 1 4 5 2 3 2 3
% 14010°¥m) | 5.00 | 4.41 | 3.26'1 3.06 | 2.65 2,52} 2,42 ] 2.09 1.845 1.679 1.583 1.518

S BRSRSATIFHRNRECOLE
TIE#fE: ColB, 35kV, 14mA, HEHERB57.3mm, ERLEHE2R

ARHBEBELBEERTR AR, Rk—KK0.01—0.05mm, 3T BIHHL,
XM =, BETEHIIERITRAOLER A Caoese (Feo.s:2Mgo.213500.032A10,027) 1,084
C(Sites0 Alososo) 2000 Os), REAKALER D UUBBRER S FAHE,

HEXHRREARNABAOMBREGERSEN, MLy @b RmEgRKt
BRREREX, KF4, 6hWR, 12-25BRMA MELBRLY, ERBAEAE BA
8.83—0.39%, X-—ZEEEMMTEYT XA HOSRE OFhBFEE—%., mi12-1
SREMAKN EHERE, EROARAEHEES. 14X, B2RADS BEASHHE
1.99%, RERELKEAER, X—FRERVEY, ERREIRD, BE&aT @t
M EART ER P HHRERERRX R,

BHAXRE WP ES LRRIAB A, NEERMYHMALTE # SnCl, « 5H.0, Mk

#12-1, R ERBHBRBRRTHEREA, XRUBRALKFEARTEGHAR,

ATHESROARADPEHBRAER, BRI SREFHPHABEETRT
BHERHESF (BR 3. ), EXBEARATUYOIERERE, SRAGEGHS
eREHR (BH 1) —%, EAMARETSY BHTHA&BRTHRE, BEHETE
B AARIAH—BRIEFEAR R (SIOKE, REPEEFZMAHEMLE, BRY (A

A ARSVERAERBERA-KETER Bhe AROEGSXERESHE
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WEAL, SLAHE), RPTONRERDE, NE#), SET(MKEM, ME#E). §#, K. Rankama
LRBNS ARG EEA SE0%AENEABE A S 3 AKE L iCa 1 B,

A, V.Daddk% (1965) RRBESBAMAT S BEETRHETEEL, WIBEATR
A A R B i CSn0, 4 IMCSIO IL AR B H™, B. C. M. Butler(1978) #1100 THt
BB E R GG S Su0, 26%, HA&SNO, 12%, RAHE Sn0; 10%, MHEHKE
AHAAEEHEE, B Sa R%ﬁk#&ﬁ&%/\ﬁ#{iﬁ » BTREE# Fe't Wi

EEBJO

BAR LB RAT M R A R KR A RO TR F B0 A BT S ER S DR
RIESBHEFE (£8), RANNKS BRAKRRMMHFS REF TR, M8 HTL,
# s FRNNLRNGEGHESSRSE RSN

Table 8. Unit cell dimension and concentrations of tin and iron oxides in natural and
‘synthetic garnets

. Fet®) FIRBWao

B & B | sn0.S8 (%) .Fezosﬁi_ (%) T T AT | (10-10m) ¥ ]
Mooz 0.394 20.44 0.685 12.0026 RBKR BT
Mowor 0.265 14.26 0.455 . 11,9600 RANRARE
Mooos 0.100 © 7.63 0.219 11.8597 KAKREGHEA
lig-1- 5.148 22,110 0.836 _V - 12,0715 ERERER

« BTRHHTAR, RNLFEMTHR

BRI (X 105)

1450

1

el

M 3 RESREE PR B A%
B (R MlaANE (XK
Fig. 8.-Mdssbauer effe t of tin garnet
from the Shizhuyuan' tin depbsjt, expe-
riment spectium(dotted line), fitting

spectra(solid line). '

RAEBHANAROABA TS MFS HERUR
BEREBASTHEHLEYRETERRKER, Xit
BIAREMMFS HBEEAHT S # B #,
MEFRITEFENGEREANE LN E T &
(Sn**477Pm, Fe*H73Pm)NKE, RFE R

EHRERRR EERTSAFIN,

HEBME, St EAGRARRSEL LR
BRa AWK, IE S Pim, GHEAHSN0E K
e BEMEX R, XHLRA K & Su0,

.5.14% By AR A K aff A 12,0715 % 107 '°m,

EBEXTHRESEBODBRSEE (2=
12.048 %107 m™), AWARKRSEZEEE
EWHARAEERE,V. Dadik%(1965)° &
B SRR & Sn0; 1.36% MBBAE A Ha
84(12.079%0.002) x 10™!° m, - J. R. McIver
L) NEREHEBIEMABY R ahARA

 HBENMARSBEENKRER, &500,5.82%

R SE IR 3 a0 [H 7 35 12,086 X107 mg 4
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 WERARREHEATUE N, REAERELE RS BET RRE KNS BRI A
SEREHK, PREE(1986) " KR A S EM 27 X AR A LT TR
BEREHHE, &R (E3) ERBRELTARAN/\EERCER, fbldiEEes
- BESF{EMCEEBEOHT RSN SR L EUMNRNEFSFEFRTRANFS ZAF R
KRAREHR ., Z—HERMBIOHEER

EASMS B REES LBRUSEAEAARILH. Hik, S8R FahEnhoi
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o

ERHEED RENR(CH00), HERAERTENETE. 5. FHSBREMERE
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FYREY W, ATHERTFRES RN ANNEERCE R, WRER TR EEF
B LS g MR, REFRSNARBEREE, X~ RBREUREG BT W B,

By, FEFREUERBRBESSSEW Rath, BTEHoREAEA Yy, thins@E s
HE TEAE81.12—1.652%%; "EEEHKAMASH0.21—1:61%, Fi40.69%

5 T 8 JUEERETYUF RN EIRASY 0.40—2.25% @, AES, EEER
REENWAEEASBAT.2%Y; HEHERIKEER kT (Plavno) 5 1L A FEHEA & S0,
1.07—1.36% "%, PREAdEMIEE 4 R (Davib Ost) HiX f B8 # A S Sn0; &5%0.40—
.80, M2, 74% (OAREE) U, MEEE, ARV RENRSHABAR 2R

TR ER PRIRERS, EREDREN BREERBA, XZH D SIOH
CaO HE R A, BERMARTHIRESEATRYRTER, ERERXMN:

110aC0; + 4H,Si0, + 5FeCl, » 4H,0 4 SuCl, » 5H,0+ 0= CaFe,LSiOJ, (FBE ¥ A)

+ CaSnSiOs (G A) + FeaO (LT + 7CaCl, + 11C0O; + 29H,0

ERVAESAEA Y DREE AT T YEE, BTV RALEREIEY KRS
LE§ fhedml ) i 8l

FERG EIRY RE T B S A B LY B (450—400C), SIOBAAEBA»ERERL,
ARANDREABTAREAER, EXHERTERTPHELS SHKEH REXTHRR
H: SnCl, + H, 810, + 26aC0; = SnO, (B 4) + Si0, (A3E) + 2CaCl, + 2C0, + H.O, B R A +
ARAR, AT REHWREZIMRBEFRNRAZHEAAREIAMK, REEX
FBIRMBE &4 TR,

By, f—d8 80 P hERLNSA, BN EXERANRERNP-REWERA

QIR SHITNF 2 F308phi9e2sE gkt

©RE %1080 Bkl
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IMITATION EXPERIMENTATON ON THE SHIZHUYUAN
TUNGSTEN, TIN, MOLYBDENUM AND BISMUTH SKARN
DEPOSIT IN SOUTHEASTERN HUNAN PROVINCE

Chen jun _
, (Depariment of Geology, Nanjing Univerisity, Nanfing, China)
Wu Houze

(Research Institute of Geology for Mineral Resoarces, CNNC, Guilin)

Abstract

Located at the contact of Qianlishan Yanshanian granite with Devonian_
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limestone (Fig. 1), the Shizhuyan tungsten, tin, molybdenum and bismuth skarn
deposit is composed mainly of andradite, hedenbergite, hornblende, vesuvianite,
wolframite, scheelite and some sulfides, with no cassiterite visible in thin sec-
tioms, ‘

Distribution-equilibrium calculations of tin in ores show that about 65 per
cent of tin is dispersed in garnet which has a tin concentration range from
0.1% to 0.394%, whereas only less than 15 per ceﬁt of tin is present in cassi-
terite (Table 1, Fig.2). Electron probe and chemical analyses reveal that iso-
morph is the main occurrence mode of tin in garnet.

Results of experimentation imitating the formation conditions of the skarn
in this ore district are given in Table 4. Some skarn minerals such as andradite,
hedenbergite, malayaite and magnetite were synthesized in these experiments.
The synthetic andradite may contain wp to 5.14 % SnO,, a component which
is evenly distributed in their lattice (Photos 3-4). The experiments show that,
at the high temperature skarnization stage,silicon oxide, as an active compo-
nent, tends to combine with calcivm and iron to form andradites which will cap-
ture tin ioms in ore-forming solutions. In solutions with high tin concentrations,
excessive tin will prefer to form malayaite, a silicate of tin and calcivm, rather
than form cassiterite. At the late-skarn stage or the quartz-sulfide stage, how-
ever, silicon oxide will become an inert component, and garnet and malayaite
will not be formed, thus resulting in the possible appearance of cassiterite-

quartz assemblag:.



