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Fig. 1. Geclogical section along No. 10 explo— N
Fig. 2. Sketch of 505m lcvel at Changpo mine

ratory line of the Changpo mine, Dachang showing relaticnship of strate, structures

cre field. and oiebodies.

Dja—Marl; D3d9—Large lenticular limestore; 1—Fault; 2—-8yrnclines 3—Anticlre; 4—Overturnad
anticline; 5—No. 91 principal orebody; 6—No. 92

D§°—Small lenticular limestone; D3P—Ca-rich
principal orebody; 7—Nbo. 75 and No. 77 stratiform

thin-banded siliceous rock; D%2—Broad-bauded orebodies; 8—veinlet zoned orebodys 9—Large
}imestore; D3—Siliceous rocks other s;mbols crosscutting veins 10—Discordant stockwork orebody;
as for Fig, 2. 11—Sampling site ard its serial siumbers Strati-
grap hic symbols as for Fig. 1.
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Table 1, Mineralogical characieristics of cassiterite in diifferent mineralization types
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Table 4., Chemical composition of cassiterite from diffcrent types of mineralization
in Dachang and Sullivan ore deposits(in ppm)

I } i m | v l Sul
ol ¥l
ch(4) pr(88) ch(2) pr(39) ch(5) pr(98) ch(5) pr(128)| ch(1) pr(5)
TiO: 575 110 265 — 950 1050 1072 1590 300.3 120
FeQ 860 810 945 680 1114 1070 1910 490* 759.1 770
V:0g 148.5 130 168.6 30 446.6 330 253.9 290 53 _—
W03 230 70 416 — 401 330 1782 5080 36 —
As:O3 75.8 11 77 — 162.6 90 598 80 50.2 60
8b203 26,3 19 23.4 — 21.6 10 43.1 40 52.7 140
Zn0O 73 800 81 1070 34.8 400 69.6 4 24.9 470
MnQ 48.3 30 6.7 — 18 8 10.7 10 51.7 40
SO; 241.3 260 ned 220 299 310 <100 120 ned 480
Ba 59,3 7 81.5 — 31.6 — 23.2 —_ nod -
Sc 15.9 — 12.3 — 33.9 — 26.4 —_— 4.2 —

s h—AESWER: or— R FHEIGIER: BHNREFARGEROTREG « BT HERSHFOR
WEE W LR, HARIERTA

BT hAER A B0, 2—0. 3%, BDALKRERLBMEE 3), I AEXRMY HLEBPHEHLT L, B
BATFERHHNZHTRREX UG BT RAEEEL Wb .

SFFARMIMMEY, ERGZHATESRHEMN TR IMNE @, 4R, Be GER
JaiR) , FoATEMHERE L. XEBERA— A, M TRERT, FAATLHRPWO HERK, HA
BGFE R0 ppm, BETLEE T (230ppm) , EEETHFHERN (1782ppm) , WHATHRME
BEE, MOTFIHREN RO, ATIEKREXR, MEMEHAR T KRB TEH o7, KER
GRS EREF BG4 (HMTWHITIRE R REGHAERRITE, AR T W/Ti i
B (Bs5) . MBI, FERRIMHFEAW/TI<I, T XM VHEE W/Ti>1EG— 615, B
B, REPUXBIHEEETIFER, BRBWOMEREW/TiLE, RAEBLTFARMIMNKX 57
K BB P HRRNENVAMELE LHXFRE, KRBT EMNRAXHRUHER &4, X AHEARR

E, R B FH, WHF ARRBEAMLERE, PRRELETE 25, WH XM
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"ol Flg.5,Diagram showing W/Ti ratios of

sassiterite from minerzlization type I,

Al J] Ha
M 4 K@W{b%%%¢%:ﬁ 1Y of the Changpo—Tongk.ng ore deposit,
ErHRERTEMR 1—Chemical analyses of cass.terite from Type
(SUI%mE@ﬁJj{Wme%E) M; 2—Average of elcctron microprobe analyses

Fig.4. Variation in some minor elements in of 88 cassiterite samples from Type My 3—

Chemical analyses of cassiterite from Type Vs

cassiterite from different types of mineralization. 4 _Ejiectron microprobe analyses of cassiterite from

Sul~cassiterite from Sullivan mine, Type IV (figures in parentheses arc spots analysed
in different grains of thc same sample)s 5—Ave-
rage of electron microprobe analyses of 128
cassiterite samples from Type IV.
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Mn, Fe, W, Zn, As, Sb, S, Zi1, Hf, Nb, Ta, Sc,Co 164TH, BEEHSITARNREE, HWHEE
B R HE FUERI0A T, P RBLTEY BERR TE 4. iR 4R, SFHPTAREEHATR
t, BZnOsh, HETERL SHBHHER TBAE B BEIE ET LR A RFE. PRI,
0. I % zo0 MRS FE RN B E T 20K, RRAFIHHEGERE L SNET RAEmE, ms
SHFROALBATA () AAURBAEXH™R, XM NHE RUMAR a5 N BXEA
AT &Y , KZnOWIRE O EREMTLEATER. 3k, FEEBBIR, ROV AR 27
HEREMTA L. #KAs, b, ZEATEESORTYHEENRRE, EERRTHLEE5E MK
fewpdt i, 2TiX—AURLBART Wb TEF ARG T T @itie.
. Boh, RIS LAV BHI LN I VM TEETTRERHEXARER ks . He),
"‘L‘Aé‘ziﬁﬂﬂkﬁffﬂﬂﬂ“%%@ﬁ*%‘EEF&%%%ZEH’JW@%%o MWFEsE e TLLEH, 104 TEWEY
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Table 5, Pearson product mement correlation of minor cicments in cassiterite
(values underlined refers to positive correlation)at 0.01 confidence level

Ti0., e V.03 W03 As:0;5 Sh. O3 Z1n0O 140 SO;
Se 0.305 0.308 0.905 0.567 0.330 0.173 N.162 - 0,344 —
Ti0.; 0.798 0.197 0.600 0.234 —-0.010 ~0.234 —0.277 —0.292
FeO 0.448 0.104 0,404 0.267 0,130 -0.277 —
V:0: 0.575 0,295 0,217 -0.192 —0.165 - 0.181
WO;3 0.668 0.469 —0.451 —0.450 - 0.35%
As:O3 N.600 - 0,433 - 0.147 -0.252
Sb; 03 —0.256 -0.153 —0.230
ZnO 0,236 0,208
MO 0.065

M LMETUREFERIEEALOINABENENYE; 2. 0 THRE WO EERNRENE, ARZIRED
TEERENATHEHSITER (BMERN 22— 1 MBS PR R, EEERH ST D e, -

ScHy SR UL U R R AR B VTR R K

RRAFRLTH A OATRS BATRLN
AR, EARET ARG LR QA A
BAEMBETE ARREABA, EIRT AR
VERAEITE, HPFe5Ti, So5 VIR, As
MSbETHR QOWE—ANHRFEHTE, Eo
5%A, BHULEEVMN OBALREESHA
ETFE A PIE CH, EIRTILER T M
fETH, ZAPTERIMHAXESRE, B EN5A4
Ry 2IRTRE A RAR, BHFRMMER A
BEFIE.

B2, MEXRZHMOLRANITEN, Ba
FRMBITEUS RZ AR 2 ATEMH, X2
FREL, FEHTHELAGTLEE, HamrR
REKETUHAREERINRR, EHPKRE
MRBRETEERER.

(B) 3
B 6 7t RIS RN R/ R

Fig.6. Minimumn linkage spanning tree showing

minor elzment correlation of cassiterite,

ERRSIEY TS

BATRHK BRI KRBT L, ARIBILFIREEAE 9" W3R & W LB, e AR R,
PR LA RAET R E MR R L BRI 2T By, RWRR. BUEmRR AR, 5§ R
BRI F IR RO — D RIE, JELRRMSUIRAA D &6, TREVIEE Bk
ARPEIR RGP LA B R & S0 A RA RIFDE A AR 9 (L R AR s Akl WA, Tk R T WS
BeEA AT BRAH Ak, XKHIKCGE TR OML . § k2 2RRI AFRES MR K R,
PETET MR T LF B AT Rk, LA RBEERAREK. SITREARX, oHER",
BEA=FEF-hdhE, HFEBRFUEXREDEN. KRBT LERT BERY-GEEESAREAS
RS R, KT RIEA, EMERE, HUSAERE- ST RERTAE,



Fok Hal KITH-2 &Ry KSR RE IR — 9 KR 3R ERE 319

B, PORE L RRIZE HTY R MR AL 2 ek B M ORI IR 225 RABR, HHE SAMET
EHR I RE T — S b LR T 450, Mg L8 T N b B A Be % & RA LA ML, K
BREUTAANE B —, FenE SR B ER S, WEARTET, FeSc, VW L {L4H T L
L AR i, WAEIERTAREREEEBRN, VAELREEAR FTHR & £, HE5T
SR T YA %, MEBATEAs, SOTEG LKA TR IE, § LRIV th R RN AE 2 A L B
B, TRENE 2. RS R —APIMER (KD RAT. S8, HEE T As.Os(Lppm). Sbi0;
“le.8ppm) SBWIMRMG 42, HETESTRBRGREREHRL, MBECH Zo, Mo, Ba, STk
SR T hg, BHEABINV S, XRRDSATRERRAGKBRAEPRITE, ARARTATcA
TEEMT R T £ 160 5 Al ABK BRI, KEERT— K, A, Sh, Zn MEXRLE, 7F B2
W A B 7k R BT TEH, TER G IR TR R A AdEAs, SORMBRINE =M, T ILRR L C
AR XEBRETRAT LRGT L AEAL, MEDHITER, BRY b H S8 WE £, %5
FShO M BAMED (K3) o ERE-RUDRKUTH, &5, 89 WEBUATHRY £, T
EERT A LEERS, M 1, AEREVEERSE. KA FRAR, LEMGTK 585 s
BAhE. SARTYLEOTER (F3), M (DT255) & As:0: 4 45ppm, J§& (DT2513) & As0s
h610ppm, WARRE. HikAs, SOSEAMTERESc, Feu V. WEETME, M52 A% (£5). A
EARTREBREETE (RFeish) , Tt BHRILEIIT 5As, So BATR, Hinas, SbBMRA—A
PEA, HATERRBEIME. BERA—A, EHA0RETEBRLERRS, RG24 S
AR, fixtAs, Sby Zn, Ma, Ba, SEEEAT TENR? KEEAME SET 00 RN K KBRS
T R R I AR AL S (E . HSIER] (25, F6) XU Gk RRA RIRESE EHE 5k
RO BEMERE L,

HTH—SREF LY TMNWRELN, NESEZ0RAERLRRRE B Kb S A RTEn
BRI ZIERBEN. Bk, RITERUTILAT KRB SR E . HFIX SRB LR
AU R BB, SRR RS 0 R ORI, SRR R S AT
¥ (EEFHAD HREEKYET . SHRTRESESBTLTET . DELEIER Q50% 1
B, ENSERT MEESIER (K3) £Y, FRRENE Kb SAEMETES Tia— Wik,
¥, EUATEND, Ta, Zr, HIEBIEMSSHP Kb BEE, MK REGIE, & ik, o
U R S H AR B DRI o AR S R S SE STV 6 B 5B ND . T ITE R 2,
WL R T ARE ENb, To, MR EFTT P HEERAL, Kk, %01 BB RAT KIRTM
RAEMEI. LHER, BAHTET, Fo, WHERESR . RRKIET Rt BES, LHRRNS
TR b . X — A RCh IR M A, BB SRS K S AN KRBT, So.
VEE RIS R A R, ERERBGRRBAE L (£3) , KMARSREWEAEA %, [85Sc,
VRSHEMSHRMNEE, RELESHEEEFERNET &, SMNE BB UIE. 0E kT RokiaR
BT, So. VESHELMARST HENER (LTE) . B8, HFEB.CATEA. Sb.za, M, Ba
&, BMTAEARY RHERTRAFS, URSETESRIBRTEEE RS, T8 Re R
W S IE AT A ARG R, RETEEEE TSR AR R M. Bl
AT K -SSR R L T VRS G MR T RS LRI LR, Bk, RM% 58D A5
ENo, T, Zr, HIHEREEE, BATATHSENS K. Kk, FERR I hBH=mTSha R
SHACT R MLL, T5AHEAHRNEKLBT RKEATRE (¥3.0 o AFEk, HHCHRE
BB SR 2 55 7 R B A ST BUR B, B ABLTE R T Fe, Sc, V. W BRI, WBHEEZ. Mo, S
SRBEREHTEHR., BRSR, DRLT REEHRETES BRI LIRS X5 KF B
HRMHA R (B 1) , Tk, XIEWT AR R T bR T B RS Gk 6% B, %

LB, FEXEEY, KBREERS.y WA RDHXTREES (B0, KBTS BREE
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B SEERMER LSRR, HLET RERGBHIREOR R TX K. £=, L X ENEA
HLEEELRE, 54EMERABKIET EIEERL, mS5HH XF RINAHEE, £ BHITER
FAsPER T fintth, HERRSEAMMAYNEERRGT RAL (F3) , BRIEFATA HEEHRS
HkgHER. FCAXHEDT LEHCHEHEN, RTHTHE, RAAMofER TS, HIE HETI,
B2, AR VRS AMETEBIRLFREERUESHIDHRERNET R, X—K 5 R
M.

LR R- R FRE R LB RS, R RMBERT L @RI BRABEEE, X
AT @RV BEAEMELEXOEETR-ZRRN. FTEARAR LRI, I
5B 1  VoRE,.UHREEMNHRAXR. NSARETEARRSERE (3.4, FRAI
51 L PR4MRE, BHSEERRAEROFREES AR, EHTXHERTLEER 7Le RE
M. IR, FARMNIHERRESR, EF AATEGWH R LS5 hXR VER, #B, C4x
BENATTHENIT EVNZA GE4) . B, TRAMRETE L, B2EAMETE R FE, Tk
R MEBRA BT RIS, Ak, BINABWESTLNBRTHTH. AE 4R, 2 04 bR
H, WO,MER (ppm) £r§I4230, 416, 401, 1782, HALIBRFLEW Bk, Rl BRTLdZE
B mERE— RS GBI 1S 5 A&, W0 S h69ppn (3, DT255) , HibFI3r o KEMRM
JE (36ppm) BAR, HRHEWERE BRI S. Xk, BRI FABRTLBBARIRAEE,
Byt RBNYEESR (B 6) RF#ET TR FHEENIN, BiE& Wo.2h260ppm. JG# 4 2300ppm,
BEXFAEA B AR N BT s B e R (2 3), WOy HI2H250ppm (DC272) F11600ppm (DC271), Hi#
oy REAE—F. XFRILHA TR L LB P WEELZATREGRIE, BRY LR WHERHES
Ko FIERO. DFWOMERMEM, SAFREEHSEFREMT, MElFyk X NVOR fTHEAT
HELFIE M ERIFETE (£3) . ARNHE, DEE W RREBRTLHKRY A, &FHE, B
HEBEFHSEA (BR 1HhMDT2513)  XHBARTHFAXRN, Hwo.A&b126ppm (3D, dEH
1%, S5#ERErnRReE (& Wos 69ppm ) 14 AL, METLEMNEREZI. B, FEW/Ti
BAfgl (Es5), 5 EEMMpwW/Ti<l, M ERMVAW/Ti>1, RIBEE—-TEEV LB WH AL
FLEMFK R, Zn, Mn, Ba, SERRTLENBMELE, BNEWARBERXR. ATHAEFZ, SHERE
— R LR T AN (SOREESIER) , BOARLE T HFEEN Mo+ Ba & EA—
AR, BT W/ OMn+B2) B (B7) o NE7T WL, EEVLEEP, WEMn+BaZ BEH M
%, BHASWEESVN+Ba@ W AERN EEZLARAHT RIERANTE. BZ, NWIELT LI B
HIRIL BT HRTE, TR, TRERKRY L, ARARTILERN, BINIERT KRR FEE
ki, SERRTLEERER. £, ROAEHIAG, FHRERIFT, Fe, Sc, VAR, FREEHKHR
WA %, FHERERGREHERNBRERFREKRY (i, RV R E, EOFLE &, RiF Skik
BIRfe &R, I R S A R . BIARERSGA, H FELSM T, Te, Sc, VIAKRRES S #
BRERTNMAZS A . M58, RLHREH, EFeRBNVEBRLIRPbE $ELEE. AT HLy
ERB MV TIFe, Sc.VITASBAPRIRE, WML ILET T AEE, 25 iHEETEMRM N
4/ (1l

Ti Fe Sc Vv VEH W WAiE
PEEBI o0.65 0.30 1.13 2 1.02 0.74  0.73
PiERBIV 0.86 1.22 0.66 0.71 0.86 6.75 7.84

g kAT, MFFERBMM, FLEMARAPRREMZERK, Sc.vV B&E, WibTFrhERE, B2&
IR s R 0. 734 . M TPLRB N, AT EMAS A PR ERED K, Sc,VEZ{E,Fe
M B R, WEEILRE bk BN, 2R BN R F R I Ay 8fE AR L R R AT IV A ke, BRA4
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Fig.7. Coiielation of W and Mn+ Ba

103+

in cassiterite from different minera-
lization ty pes.
Correlation ccefficient is —0.6644, exhibiting
significant negative correlation at the
confidence level of 0.01; 1,2,3 ard
4 stand respectively fer mineralization

type I, 0,0 and IV,

o]
5 L . — 1 1 1

10! 2 5 10t 2
TRER (ppm) Mn+t Ea
WHEG & h I ASE BRI E 10,74, Se VEERTE P AVINA R B 2 BIR G E M1 . s f2. o . XEX LM
LHIFRN, EFERNIERERT, Sc. VEKREL. REATEBETRSE, sc. VERKHAT BEM
BEReit, HABRRTEFBEHBTCERT R T EESe, VEIFER. SR, Ti, Fe, WHBINE/MF
Se VA RE K, R L B RA SRR MA JET R, VEBREEER, Sc, vV AR MmKE
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EVIDENCE FOR EXHALATIVE ORIGIN OF THE
DACHANG TIN-POLYMETALLIC SULFIDE DEPOSITS
———THEIR GEOLOGICAL AND GEOCHEMICAL
CHARACTERISTICS

) Han Fa

(Institute of Minercl Deposits, Chinese Academy of Geological Scieuces, Betting)

Richard w.Hutchinson
(Geology and Geological Engineering Dept. , Golorado School of Mines, Goldern, CO 84041, USA)
Abstract

Cassitérite occurs in marketedly diverse forms in the Dachang tin-polyme-
tallic sulfide field. There are at least two diiierent types of mineralization:
concordant stratiform continuous beds and discordant veins. The former is
strictly confined within the siliceous host strata, suggesting syngenetic sedi-
mentary characteristics of the bedded mineralization, and the main orebodies

themselves consist of these alternating cassiterite—rich thin layers and silici-
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ous rocks; the latter includes ladder veins within single beds, fissure veins
or veinlets and large main veins. The veinlets transect a number of beds, but
never penetrate the host strata; the large veins, however, usually cut all
stratigraphic wnits from D; to Di. Detailed investigation indicates that the
primary stratiform main orebodies were originally sea~floor chemical preci-
pitates from discharged hydrothermal fluids, and later underwent a complex,
prolonged and continuous spectrum of deformation—metamorphism. This process
commenced with diagenetic compaction and lithification, and culminated in
regional metamorphism, deformation and granitic plutonism. Successive deforma-
tion—-metamorphism events not only reshaped the stratiform conformable ore—
bodies, but also formed apparently different types of veins dy remobilization of
ore-forming components from the primary Sn-enriched strata, and greatly
changed the structure, texture and mineralogical composition of the primary
ores. Such phenomena as the secondary enlargement of syngenetic K-fclds—
par, the aggregated recrystallization of exhalative sulfides and the boudinage
in primary bedded ores might have been formed during the diagenetic com-
paction stage or Indosinian—orogenies,

A special study of cassiterite shows that mineralogical characteristics and
trace elemcnt geochemistry of this mineral from different types of minerali-
zation are appasrently affiliated with their modes of occurrence. Ti, Fe, Sc, V
and W contents of cassiterite occurring in bedded mineralization are much lo—
war than the contents of these elements in cassiterite from the large main
veins related to granite, but things are just the opposite for Zn, Mn, Ba and S
contents. Geochemical behavior of W in cassiterite from the various types of
mineralization, in particular, demonstrates that cassiterite with high content
of W was generated from the hydrothermal fluids affiliated with granite.
Therefore, W and Mn+ Ba appear to be in distinctly negative correlation. This
undoubtedly indicates that Mn— and Ba-high cassiterite occurring in stratiform
orebdies is related to submarine hydrothermal exhalative system.

For the sake of comparison, we analysed the composition of pure sepera—
ted cassiterite from the Sullivan Mine of Canada which is generally considered
to be of typical exhalative origin. Cassiterite from the Sullivan Mine is strik-
ingly similar to that from the Dachang Mine in mineralogical and trace ele-
meat geochemical characteristics, suggesting that these two ore districts share
the identical formation conditions. The trace element geochemical data of cas—
siterite from sedimentary exhalative deposit presented in this paper are of

great siganificance to the origin of some other tin deposits in the warld.
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