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Fig. 1. Geological sketch map of the Jiumao tin deposit.

ptsb—Baiyanding Formation of Sibao Group; Pty

j— Jiuxiao Formation of Sibao Group;Ptsy—Yuxi Formation

of Sibao Groups ¥ B—Gabbro-diabase; §—Diorite; Jgh74—Ultramafic rock body and its serial nurmber.
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Table 1. Tin contents of various rocks

in Jiumao tin deposit

. " SEE IR S B avE | RETE
= g lmmenl wes | & e s
EHE (ppm)| 9.2 7.1 30.69 9.8
B ORS H 24 8 33 24
FOBE OB 6.6 6.4 21.81 6.03
FTHRAEAK 0.72 | 0.9 0.71 0.62
ERR R 2.7 2.15 61.38 19.6
TEERAE 1.5 1.2 5.1

«EEABARLRREAS BT HE6 . 2ppmE
Bt SN

3% 39.16%, m'/f iEN 2.3—4.9. B9
ARAF N ETEARAE QV=-74,
Nghc=22°) 63.021%, ##ii A1 V=
85.6°, Nghc=90°) 29.31%, #t HER
6.5%, BZE1.16%, FEEREER ®
AEEE, FRERRLCHE. BARSERE
WREEH, Ak ARSI ATE,
PR APEARN SV HABRKER: B
P FH10—20% , AFES5 %, RAE3I—15%,
Bz s5—10%, SLCEAEM T A, &#
A. BKA. BKA. SORERERS
., SEARBA#M, K 0.3—0.5mm, )
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BRERAF W& 174FKAHNa,O, K0, CaOFHg& BsrHIh10.81%, 0.28%, 0.76%,
BWRT, REHEENE MR PR LR SRR R Y5 R B RS R R 8
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RIFIHMTAEERETNEBE, AR1ITL: ORRKEXEEHNAEER THAR
REA; QFREAMBERZPIBAT 1, MABLEXKEEATSE, LBAREATHNE
ARBRENEE: OFBEKMAFAELHERTARESRRKANE: OV BBREESHEA.

BERE R MEAED PE Sn0,0.02—0.06% (F2), WHIWERKRNIZE A P
BEEAHERRY GR3). BLRIES T WANG. BEaABNERK,

"2 BEETYMEGE (S:0.%0 *® 3 BoRTAEMHEINER D

Table 2. Tin contents of rock—forming Table 3. Physical phase analyscs of tin
minerals (Sn0.% ) in somz rocks (in percenlage)

T AW | BRE EHE | ZhiEE S| |8 B SeO: SaS | HESE | K B
= 35 CrApa 2 0.03 0.02—0.04 M-148|F 210,009 1<<0.005 [<<0.005 | 0,010 | <0.005
b= IV 6 0.04 0.02—0.06 M-155{A4 £10.021 [<0,005 [<0.005 [ 0.012 { <C0,005
FRENE 9 <<0.01 <0.01 M-156{#RE{0.009 |<<0,005 {<0.005 {<0.005 | <0.005
o ) , M-158|FRE(0.0145/<<0.005 |<0.005 [ 0.010 | <0.005
FLRART = EMRREFZ0 Tk T
FEBAET MRS TEST
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MFEBTRNGR S, FREY (1978) HHEE ERkE5REENT300—500C20HE,

e EMEET ARG, HiEa%
BERBNAMBLCARE, SnO k- & & M
0.02—0.06% FFEZE0.01% LT, HBHEM

x4 BEGESHEOem) 5EREENXE
Table 4. Tin content (ppm) of ultramafic
rocks in relation io grade of metamorphism

T, HEAEFOREHEMREAEE TR | WEER | AT
G4 BTHEMEREEETRE, miE | mEms | aws | mams
FHRBEAER BRI, WRUENERRE 4 o 4 , ] 28
(O, RNERABFAGEHHFBMT o 4 4 18.28 a2 61.4
BRI 1EH, ol 2 10.33 2.99 109

W BERT N A S RN BBRAT ooy 0.565 0.67 178
0.005mm) LEEHHGHA, FEF R T

HEMRAZERK, kNS HE Eh A HRE

HUMSA, HRERLG, HEEA. MNAFE2TRIKEISYE, FEFwRaA%E, A
BB SOk (8 AR M 0,005 mm—0,05 mm—0.2 mm, EHHKAM 0.005—0.01 mm—
0.02—0.15 mm—0,6—0.8 mm, BZ A M0.03 mm—0.5 mm—0,7 mm), HE&EHM (dn
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BREADREZE, & Sn0;i%0.15—0.17%, BB A Sn0,550.11—0.12%),

MM TEEERE, MERAE. TRUWERERARPRE KRB ET TR
BN S BAN., SHEREY, FRAPRE 4 Rb, St TISRHOHEFHMENEE
FMAEHBHEERXR (B2),

1gRb 1gTi02 ol 44
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B 2 AREPRY SHEES S Rb.Sr Tio: fy5 AFE
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s—LEWHERE
Fig. 2. Rb, Sr, TiO: distribution in orebodies with different modes of occuirence and their

respective wall rocks.

1 —Tin ore in schist; 2 —Nontuffaccous schisty 3 —Tuffaceous schist; 4 —Ultramafic rocksy 5 —Tin
ore in ultramafic rocksy; 6 —Yuanbaoshan granite.

b EBEERARNERAEZRRESRE, KMBMHENRHZES % RN WY
GATS:, Hes, 1085), FEZBAENARLPMISTHAPHABHES TR TR
85, BERERE; MrEBERENERERLTHsST KR BMNER SRR
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B, WAL, LESFKLRET HSCE A TMmEE, HLi, Rb, Ta, NbHRIK,
T V. Cr. Ni, Ba#; R EEN HO0, FiK, ZMFEETRNBERY & 28
R LB EEREMN, THEAF KHZEE & Li, Rb, Nb, Ta, % Ba, Cr. Ni, #
BAREREF, SEREXRBD. '

%5 GrithEBERBHBTESE (erm)

Tab'e 5. Minor element conients of biotite from tin orebodies (in ppm)

B =5 K = E7S Li | RbO | NbyOs [TazQ:| Be | V cr |F(%yl Ni | Ba
51-5  |EEdLLE|] A ETSIETE 170 | 400 18 7 <1410 455(0.965 94 | 1200
51-% i GISTHRNES) 185 | 520 5 2.5 |<<1j 255 162311,10 170 | 600
54-F" R R A S R | 108 | 530 1.5 | 11.5 {< 1| 310 [>30000,955 51| 600
54-5& BEMS (AEFTERESE) 165} 570 1.5 4.5 [<C1] 370 [>3000/1.33 57 | 750
-5 REK| SRS aA R 12400 | 5100 | 490 106 2.90

ZK-2-26 ABRES BB AEK 33150 | 9400 | 55.3 | 32.5 | 34| 10 17 16.25 | <C20| 180
k-8 [ERH REREBREAER 1200 | 2350 1 <1 |12 8.8 1.73 300

BRIT FE&E1985F L)
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Table 6. Main ore types of the Jiumao tin deposit and their characteristics

x 57 M-20
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RERRE | BREE5E | 7RG, 86, BRs —ERERE |
n | pe B5x | massen | v #
mrgpE |
jEI Q%E% ﬁ_t ﬁWE‘ ?%E\ ﬂ'ﬁ.@( H‘ﬁ\ &ﬁ QBEE%W! %Eﬂ'{‘b‘ SD\CU\AU
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& 15 mgsEh | W 85, BEEF.
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SEMERT. BET
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(3) kS BEBRICYAEZTERYLZEER FRERFAANSA-REREEE.
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RETHRELESIBRREENEER, RAAMLEFENTEORREFOERE, #
fiskBED M BB ENBRERAL, REER 4 fRERDEDLUE, SRIITRET,

A PRk B RAMESRE, DBERIREDBAIESARERRSHK-Namv' Ca
R F-Cl-v/CO, ZfE (E5), "BBEE NNy ik REMET hZ R IAREE,
Wi Nat, O, GEEK', F,

Gtk CORAERLE, THWAE FARREY Y. BRREEYY5RT M #is
B FH, FMACO,~H.O-NaClfk RpH It Fak Rtk WpHIEEE . B HH.0,H" OH,

(MPa) c.?""_'-" \,'@./
120f A
S
106 / ./
./ /
8o v
/
60} .
ot
— K
vt 10 B % NaCl
2r —— 255 & % NaCl
mRA
100 500 800 ()
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Fig. 4. Part of phase diagram for H,0-10 mass%NaCl and 2,5 mass% NaCl solution.
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Fig. 5. +/CO; ~F-C] and +/Ca -Na-K diagram for composition of inclusions in cassiterites.
« Cassiterite from orebodies at contact zone; & Cassiterite from orebodies in ultramafic rocks.
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Table 7. Ore—forming temperatures and pressures of the main ore-hody

& B o R E A
52 5 BES WET
_ BEE B E & BRERE (MPa)
1 51-1 A OE 295 20—30 315~—325 50—60
2 54-6 A E 305 20—30 . 325—335 62—68
3 51-4 % A 254 20—30 274—284
4 65-1 % 5 204 20—30 224—234 44,4—55,5
5 65-2 % A 200 20—30 220~-230 40—50
6 65-3 &% A 210 20—30 230—240 50—57.5
7 65-3 8 A 213 20—30 233243 56—861
8 65-10 % A 204 26—30 224234 44,4—55.5
9 65-11 % A 211 20—30 231—241 51—59

BRI 4. WD 19844 Bk

Na*, CI-, NaCl, NaOH, HCO;~, H,CO;, CO.J NaHCO:ix{L 28, A:

_ ZKHzco, * KHC] ° Pcoz ] X
KU (2Kuc1— Kyac1 + (Kfuc1 + 4K ZNa™) #)

taH']2=[

[ 1 0' + — Knact + (Kfoer « ENa*) + ]
. 2K nanico,

bt K2, Kuci. Knorn Kingcops Knarcos B— B ER M TE R, Poo, ) SRR
BT, T BMETBERA B, B IS IIE SRR RS 2 BRI i Lok M
# pH i, #RFITHS.
KB EhME 28 T deilh CO,. H*, CH R H,O Mt F
CO. + 8H* + 8¢=CH, + 2H,0

0 K39 FBHCOs==COs + H:2OR PR H I
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2.303RT | C(CO,JCH"®
nF g€ [CHJ ‘

AP RAKGEER., » AR TFH, FORBEESR. T ARH2EE. HAENSOHER
EEHIF300 T, 200 TEQLMRE, 4 1gCHIA pH Fn, WE Eh-pH B E.

Eh=Eh°+

T =273.2+ 200 Eh=0.0666—0.09384pH + 0,01173 lg—Lo2
(CH,

T =273.2+300 Eh=0.0167~0.11368pH + 0.01421 [g—-022)_
{CHJ

F#, FIH CO,, H,, CH.f b ZEH RS HEREHBEARO .
_ 180.415T —563292

Igfowcrm =505 %5. 3147 B2 |

_1{, (CO.) _ 474.772T —896422
g/ osem> = 2 (lgECHu 2.303 X 8,3147T )
R/ RIS, B LILE N —32——36,

£ 8 WESVERVESHEAFESETRE

Table 8. Calculated physicochemical parameters of metallogenic fluids in the
Jiumao tin deposit

B & 8 5 51-1 51-5 54-3 54-6 54-7 54-8 51-1 51-2

W E T % A X | A | R X R X | R X |BE E|HE % &

+ M 5.1 4.9 5.0 5.0 4.9 4,7 4.3 3.1
pH
T B 4.9 4.8 4.9 4.8 4.6 4.1 4.1 3
s - 0.55 ~0.54 —0.55 -0.55 —0.49 - 0,49 -0.29
Eh(V)
R -0.53 ~0.52 —0.54 -0.53 -0.48 —0.45
¥ & &R 5 51-4 54-1 54-4 65~1 65-2 65-3 | 65-10 | 65-11 C14

W e T Y % B | % 4| % A | B B |8 AP A8 AGB|E BB R

= iR 4.4 4.8 5.0 4.0 4.4 3.8 4.4 4.0 3.9
pH
T OB 4,23 4.6 4.9 3.0 4.2 3.6 4.3 3.8 3.7
L R -0.31 -0.31
Eh(V)
T PR -0.30 -0.29

N~ BB B pLER

SR LAWHBRTUEL, 2BV RREBREHXER, RV EBEHTOREEERKL
BRI BB RHRG &,

Q@ EHIUN. BEMm1s4E



38 i I73 -1 153 198848

1. GEMIRAREERSGNVEES

&R R e AR R P SR R R 2 B ER L R R bE, ARSURTERER (1930,
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BN h ST B iR Rk, RERRUGERAED,

BBE MR B B B A FL R BT £ TRk . R4y b &SRR ML BOMER IR EL BRI,
58 5 SRk P A DR, MR 4 Rl LB R SR, B Y BoRERAR DM E ST
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S A BRI, SEEA RS, XBEE IS T S M R Rk, R RseT
SR SR, Kk, MBI RSB IA L A T RE
Pk, TSRS A BRI, XM ML RS AN I R Bk (L # R
W AR LR Eh R — MR RN,

VU R B A T B S A2 5 R ek A LR R 0, TR T R e A K LB R B TR R
whififig 2k B SnCle, SnCLokfiffe fSn(OHD (g, MUELTE diSn(OH) By i 7k, R4 EM
Sn(OH) 422 21 7kt i SnO, 82200 °C L _Ef18 1E HAFEa M S K iyl i), R 78 &M 81 7%
YE T AR ARG E D, BEEAR A N kS A SRk E RS A,

2. EBTRERRBLSABRINEGRT FRPHEN

KRRk RS R -E A e, MR TR, BRMAMPCE & B, 2
FRmM SR RREEEY, AEASHARNIELERELEHaR AR, EHRA
W ATH, S PSREE NSRRI TARERE. EERGEERIERT TR
TR MBI

Sn(Q, OH), + #nH,0+ mNa, K) (F, Ch—— (K, Na),, (Sn(OH), (F, C),.J)+=nH"

kA, A R R T AN M A AT L O Bl K S R UK PR AR A A
B, BREETIY, WAmEAy, REERARRESE. ANERR Na®, Cat7, ¥
L ATRE, B T EE .

Sni* + nH,0+ m(Na, K) (F, Ch—>(Na, K),, (Sn(CH), (F, CD» 3+ nH*

AT AR M T, pH. Eh 4Rk En-pH B T-pH B (E6), WA BT

AL R . (1D WBSFURBREA S, MR ARSI R A UL E R
W R R G UTIE N EE, IR E M325°C—315 CEB T THEFI240—220C; (2) FikM

pHEFE R B T ey miifes (3) Bh BESRE I REEEIHL: (O fol#i. k&
SRR % A2 IR B 2 250C—220°C, pH {%5.2—5.8, Ehjf 4—0.29V——0.50V,
lgfo, o —26——38M & BT,

TR E R AT, AR A ARe ], AR E A, B ERpHIE R 8 R
ik, VIEREANZIAR., ARAZYHEER, ERHERSRGD. BE R ER®
4, MEERERRELE, BRE%ESHERA AR EBR, BREEEER
sy (3 o i B K ) T IS Y BB, FIZBRE S, BTEIEER HARGRITL
W S e A B R (L, AR BT E SR, BESEREGMIREE TR, £

O REIMSEERH
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Fig. 6. Eh—pH diagram and T-pH diagram.
i EAaE Mgt Fe*| SIYSEAETRREREENERE:
Na(AlSi;0g) + K* + 3(Fe, Mg)Cl+ 2F~+ 4H,0——>
KMg, Fe)s(AlSi;0,0) (OH, F),+ 6HCl+ Na*

REFA#AT S SRR R B 2B, R K RERK. S8a®WER BT %,
PH EFEL. EhEF A RBEBTHREFRERBNZWNT, REESR TR NS
A, HTFEREEiRE, Sitiet, ERgaiE/h BREBEZE, BRESESSNITHE
VRSPl EERPBRSRBETTIERAERNSASERERAORIER. L
Akt BABRMEFTERRERIERKEREENAARE, BTiEFRERE Sk
X5, WM ATEERLE, AV RIERZE, ERNBABRERR, BEREHF,

B b A PEREEE., BeE. R, £2M. keR, HASSTEMAES
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B, RCHT. BHEESRBRMET KRR, 3, £F BN,
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A TIN DEPOSIT GENETICALLY RELATED TO SUBMARINE
VOLCANICLASTIC ROCKS AND ULTRAMAFIC ROCKS

Lu Jianchun and Huang Youde
(Research lnstitute ot Geology for Mineral Resources, China National Nonferrous Metals Industry

Corporation, Guilin, Guangxi)

Abstract

The Jiumao tin deposit occurs in schists of Upper Proterozoic Sibao Gro-
up, meta—ultramafic intrusion and their contact zone. The ore consists of a
series of metamorphic minerals,such as biotite, muscovite,albite,garnet,quartz,
cassiterite and a little sulfides, with metacrystal and palimpsest texture and
schistose structure. Cassiterites are commonly in orientational arrangement
along cleavages of biotite and muscovite, with part of them inlaid with albite
and quartz.

The authors have reached the conclusion that the orebodies are geneti-
cally related to their country rocks——submarine volcaniclastic rocks and ultra-
mafic rocks on the basis of the following evidence, (1) tin contents of
these two sorts of rocks are very high, averaging 9.2ppm and 33ppm respec-
tively, with the mineralization coefficient being 1.5 and 5.1; (2) the x5, va- v
lues of the rocks get lower with the heightening of the metamorphism and
increase remarkably near the orecbodies, forming clear positive and negative
anomolies; (3 ) trace element contents show inheritance between orsbodies
and country rocks; (4) mineralogical evidence of ocassiterite, biotite and
pyrrhotite points to the same conclusion; (5) the orebodies are consistent
with the metamorphosed country rocks in such aspects as mineral association,
texture and structure,

It is suggested that there occurred primary concentration of tin in the
submarine volcaniclastic rocks and ultramafic rocks. During the metamorphism
of late Proterozoic, tin was activated and transferred by metamorphic solu-
tions, and then precipitated to form valuable tin ore deposits in the process of
retrogressive metamorphism accompanied by the potassium metasomatic pro-
cess characterized by the formation of Mg?*—rich biotite; in metaultrama-
fic rocks, the precipitation of cassiterite was accompanied by the filling and
metasomatic action of metamorphic solutions which were mainly derived
from ultramafic intrusions. The ore deposit should be classified as cassiterite-

silicate formation superimposed by some sulfides.
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Cassiterites were deposited at 220—3507C, 400—600 bar, low Eh (about
—0.33—0.57 V), low pH (about 4.2—5.4) , and low f,, (about 10726—10~%¢
bar) .

The siderophile nature of tin and the primary comcentration of tin in
ultramafic rocks are emphatically discussed in the paper, and the important
role that the metamorphic solution played in the activation and migration of
tin is also stressed. All the studies and discussions indicate the possibility of

finding cassiterite-silicate formation in old land area.



